Grade 6:	Unit 5:  Equations and Inequalities
Approximate Time Frame: 4- 5 weeks
Connections to Previous Learning:
In Fifth grade, students write simple expressions to record calculations with numbers or interpret the operations of the expression. Students have experience generating a relationship between an input number, the rule and an output number.  In preparation for this 6th grade unit, prior learning in sixth grade includes the procedural knowledge of how to divide a fraction by a fraction (6.NS.1) which may be required for solving equations of the form px = q (6EE.7).  Recognizing the role of a letter as a variable that can represent a number in reading, writing or evaluating expressions or equations (6.EE.2) is prerequisite skill for solving equations (6.EE.5), using variables (6.EE.6), using equations to solve problems (6.EE.7) and writing inequalities (6.EE.8).

Focus of this Unit:
In this unit, understand Solving and Equation or Inequality is based on understanding the important role equivalence plays in the number and operation strand of mathematics. Based on the equivalence understanding, students learn a process for solving equations (6.EE.5), and begin to see the usefulness of variables (6.EE.8).  Students learn to use equations and inequalities to describe relationships in data or in patterns of numbers or shapes, and then make statements about these relationships based on the structure of mathematics.  This includes processes such as: using substitution to make an equation true, and using variables to represent numbers and inequalities.  Students practice using critical thinking to solve word problems using number lines and equations to model thinking. 

Connections to Subsequent Learning:
[image: ]In subsequent units, students will use their understanding of solving equations and equivalence to solve problems using algebraic formulas and graphs.
From the 6-8, Expressions and Equations Progression Document pp. 6-7:
Reason about and solve one-variable equations and inequalities: In Grades K-5 students have been writing numerical equations and simple equations involving one operation with a variable. In Grade 6 they start they systematic study of equations and inequalities and methods of solving them. Solving is a process of reasoning to find the numbers which make an equation true, which can include checking if a given number is a solution. Although the process of reasoning will eventually lead to standard methods for solving equations, students should study examples where looking for structure pays off, such as in , where they can see that  much be 20 to make the two sides equal.
[image: ]	This understanding can be reinforced by comparing arithmetic and algebraic solutions to simple word problems. For example, how many 44-cent stamps can you buy with $11? Students are accustomed to solving such problems by division; now they see the parallel with representing the problem algebraically as 0.44n-11, from which they use the same reasoning as in the numerical solution to conclude that. They explore methods such as dividing both sides by the same non-zero number. As word problems grow more complex in Grades 6 and 7, analogous arithmetical and algebraic solutions show the connection between the procedures of solving equations and the reasoning behind those procedures.  When students start studying in one variable, it is important for them to understand every occurrence of a given variable has the same value in the expression and throughout a solution procedure: if x is assumed to be the number satisfying the equation  at the beginning of a solution procedure, it remains that number throughout.
As with all their work with variables, it is important for students to state precisely the meaning of variables they use when setting up equations. This includes specifying whether the variable refers to a specific number, or to all numbers in some range. For example, in the equation 0.44n is presented as a general formula for calculating the price in dollars of n stamps, and then n refers to all numbers in some domain. That domain might be specified by inequalities such as 


	Desired Outcomes

	Standard(s):
Reason about and solve one-variable equations and inequalities. 
· 6.EE.5 Understand solving an equation or inequality as a process of answering a question: which values from a specified set, if any, make the equation or inequality true?  Use and explain substitution in order to determine whether a given number in a specified set makes an equation or inequality true.
· 6.EE.6 Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an unknown number, or, depending on the purpose at hand, any number in a specified set.
· 6.EE.7 Solve real-world and mathematical problems by writing and solving equations of the form x + p = q and px = q for cases in which p, q and x are all nonnegative rational numbers.
· 6.EE.8 Write an inequality of the form x > c or x < c to represent a constraint or condition in a real-world or mathematical problem.  Recognize that inequalities of the form x> c or x < c have infinitely many solutions; represent solutions of such inequalities on number line diagrams.


	WIDA Standard:  (English Language Learners)
English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
English language learners benefit from:
· manipulatives to aid in representing and solving equations and inequalities (such as algebra tiles, algeblocks or hands-on-equations).
· number line representations when representing and solving equations and inequalities.
· strategies for articulating the identity of variables when used in expressions, equations and inequalities that represent real-world situations.

	Understandings:  Students will understand that …
· Solving equations is a reasoning process and follows established procedures based on properties.
· Substitution is used to determine whether a given number in a set makes an equation or inequality true.
· Variables may be used to represent a specific number, or, in some situations, to represent all numbers in a specified set.
· When one expression has a different value than a related expression, an inequality provides a way to show that relationship between the expressions: the value of one expression is greater than (or greater than or equal to) the value of the other expression instead of being equal.
· Inequalities may have infinite solutions and there are methods for determining if an inequality has infinite solutions using graphs and equations
· Solutions of inequalities can be represented on a number line.  
· Graphs and equations represent relationships between variables.


	Essential Questions:
· How does the structure of equations and/or inequalities help us solve equations and/or inequalities?
· How does the substitution process help in solving problems?
· Why are variables used in equations – what might a variable represent in a given situation?   
· How are inequalities represented and solved?


	Mathematical Practices: (Practices to be explicitly emphasized are indicated with an *.)
*1.  Make sense of problems and persevere in solving them.  Students choose the appropriate algebraic representations for given contexts and can create contexts given equations or inequalities.
2.  Reason abstractly and quantitatively.  Students represent a wide variety of real world contexts through the use of real numbers and variables in mathematical expressions, equations, and inequalities. Students contextualize to understand the meaning of the number or variable as related to the problem and decontextualize to manipulate symbolic representations by applying properties of operations.
3.  Construct viable arguments and critique the reasoning of others.  Students construct arguments using verbal or written explanations accompanied by expressions, equations, inequalities, models, graphs, and tables.
*4.  Model with mathematics.  Students model problem situations in symbolic, graphic, tabular, and contextual formats. Students form expressions, equations, or inequalities from real world contexts and connect symbolic and visual representations.  
5.  Use appropriate tools strategically.  
6.  Attend to precision.  Students precisely define variables.
*7.  Look for and make use of structure.  Students seek patterns or structures to model and solve problems using tables, equations and inequalities.  Students apply properties to generate equivalent expressions (i.e. 6 + 2x = 3 (2 + x) by distributive property) and solve equations (i.e. 2c + 3 = 15, 2c = 12 by subtraction property of equality, c = 6 by division property of equality).   
8.  Look for and express regularity in repeated reasoning.   Students generalize effective processes for representing and solving equations and inequalities based upon experiences.


	Prerequisite Skills/Concepts:
 Students should already be able to:
· Use variables in expressions and equations. 
· Add, subtract, multiply and divide whole numbers, decimals and fractions.



	Advanced Skills/Concepts:
Some students may be ready to:
· Use properties of operations to create equivalent numerical expressions.
· Solve multi-step problems using rational numbers with expressions, equations and inequalities.
· Compare word problems and develop solution strategies by comparing the variable and number relationships in the situations.
· Recognize that multiplying or dividing an inequality by a negative number reverses the order of the comparison, hence the changes in what is positive or negative.

	
Knowledge:  Students will know…

All standards in this unit go beyond the knowledge level.

	

	Skills:  Students will be able to …
· Recognize that solving an equation or inequality is a process of answering a question: which values from a specified set, if any, make the equation or inequality true? (6.EE.5)
· Determine whether a given number in a specified set makes an equation or inequality true with substitution (6.EE.5)
· Write variable expressions when solving a mathematical problem or real-world problem, recognizing that a variable can represent an unknown number or any number in a specified set (6.EE.6)
· Solve real-world and mathematical problems by writing and solving equations of the form x + p = q and px = q for cases in which p, q and x are all nonnegative rational numbers. (6.EE.7)
· Write an inequality of the form x > c or x < c to represent a constraint or condition in a mathematical problem or a real-world problem (6.EE.8)
· Recognize that inequalities of the form x > c or x < c have infinitely many solutions (6.EE.8)
· Represent solutions of inequalities on number line diagrams (6.EE.8)

	Academic Vocabulary:

	
Critical Terms:
Infinite
Inequalities
Equations
Variables
Analyze
Substitution 

	
Supplemental Terms:
Expression
Number line diagram
Greater than >
Less than <
Greater than or equal to ≥
Less than or equal to ≤
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Analogous arithmetical and algebraic solutions

J. bought three packs of balloons. He opened them and counted
12 balloons. How many balloons are in a pack?

Arithmetical solution

Ifthree packs have tweive balloons, then one pack has

123 4 balloons.

Algebraic solution

Dfining the variable: Lat b be the number of balloons in a pack.
Writing the equation

312
Soiving (mirrors the reasoning of the numerical solution):
® 12
o122
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