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Curriculum Alignment: Algebra
In October 2014, a group of Ohio Aspire teachers participated in unpacking the ABE/ASE Standards for English Language Arts and Literacy and Mathematics, identifying the priority benchmarks, and writing lesson plans for the Ohio Aspire classroom focusing on those priority benchmarks. A priority benchmark is a benchmark that is deemed “absolutely essential for student success.” (Ainsworth, 2004). Identifying priority benchmarks does not eliminate benchmarks instead it distinguishes the need to know from the nice to know. The group determined priority benchmarks using the following U.S. Department of Education, Office of Vocational and Adult Education (2009) criteria:
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Reference:
Ainsworth, Larry. (2004). Power Standards: Identifying the Standards that Matter the Most. Englewood, CO.
U.S. Department of Education, Office of Vocational and Adult Education, (2009). Standards-in-Action: Innovations for Standards-
Based Education. Washington, D.C.
The following table includes the priority benchmarks and Ohio Aspire lesson plan titles that feature these priority benchmarks. Either click on the lesson plan title or visit the Instructional Resource Collection to download the lesson plan!

	Priority benchmarks
	Ohio Aspire lesson plan titles

	A.1.2. Apply properties of operations as strategies to add and subtract. Examples: If 8 + 3 = 11 is known, then 3 + 8 = 11 is also known. (Commutative property of addition.) To add 2 + 6 + 4, the second two numbers can be added to make a ten, so 2 + 6 + 4 = 2 + 10 = 12. (Associative property of addition.) (1.OA.3)
	It All Adds Up

	A.1.5. Add and subtract within 20, demonstrating fluency for addition and subtraction within 10. Use strategies such as counting on; making ten (e.g., 8 + 6 = 8 + 2 + 4 = 10 + 4 = 14); decomposing a number leading to a ten (e.g., 13 – 4 = 13 – 3 – 1 = 10 – 1 = 9);  using the relationship between addition and subtraction (e.g., knowing that 8 + 4 = 12, one knows 12 – 8 = 4); and creating equivalent but easier or known sums (e.g., adding 6 + 7 by creating the known equivalent 
6 + 6 + 1 = 12 + 1 = 13). (1.OA.6)
	Get To Ten

	A.1.7. Determine the unknown whole number in an addition or subtraction equation relating three whole numbers. For example, determine the unknown number that makes the equation true in each of the equations 8 + ? = 11, 5 = ( ─ 3, 6 + 6 = (. (1.OA.8)
	What’s Missing?

	A.2.2. Apply properties of operations as strategies to multiply and divide. Examples: If 6 × 4 = 24 is known, then 4 × 6 = 24 is also known. (Commutative property of multiplication.) 3 × 5 × 2 can be found by 3 × 5 = 15, then 15 × 2 = 30, or by 5 × 2 = 10, then 3 × 10 = 30. (Associative property of multiplication.) Knowing that 8 × 5 = 40 and 8 × 2 = 16, one can find 8 × 7 as 8 × (5 + 2) = (8 × 5) + (8 × 2). (Distributive property.) (3.OA.5)
	Properties of Addition and Multiplication


	A.2.9. Fluently multiply and divide within 100, using strategies such as the relationship between multiplication and division (e.g., knowing that 8 × 5 = 40, one knows 40 ÷ 5 = 8) or properties of operations. Know from memory all products of two one-digit numbers. (3.OA.7)
	

	A.2.10. Solve two-step word problems using the four operations. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation and estimation strategies, including rounding. (3.OA.8)
	Exponents
Order of Operations - PEMDAS


	A.3.3. Solve multistep word problems posed with whole numbers and having whole-number answers using the four operations, including problems in which remainders must be interpreted. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation and estimation strategies, including rounding. (4.OA.3)
	I'm Out of Here - Planning a Vacation!

	A.3.5. Find all factor pairs for a whole number in the range 1–100. Recognize that a whole number is a multiple of each of its factors. Determine whether a given whole number in the range 1–100 is a multiple of a given one-digit number. Determine whether a given whole number in the range 1–100 is prime or composite. (4.OA.4)
	

	A.3.9. Write, read, and evaluate expressions in which letters stand for numbers. (6.EE.2) 

a. Write expressions that record operations with numbers and with letters standing for numbers. For example, express the calculation “Subtract y from 5” as 5 – y. (6.EE.2a) 

b. Identify parts of an expression using mathematical terms (sum, term, product, factor, quotient, coefficient); view one or more parts of an expression as a single entity. For example, describe the expression 2 (8 + 7) as a product of two factors; view (8 + 7) as both a single entity and a sum of two terms. (6.EE.2b)

c. Evaluate expressions at specific values of their variables. Include expressions that arise from formulas used in real-world problems. Perform arithmetic operations, including those involving whole-number exponents, in the conventional order when there are no parentheses to specify a particular order (Order of Operations). For example, use the formulas V = s 3 and A = 6s2 to find the volume and surface area of a cube with sides of length s = 1/2. (6.EE.2c)
	Write, Read, and Evaluate Expressions in Which Letters Stand for Numbers
Salaries, Interest, and Inflation
Sequence Sense
Playing the Odds 


Sherlock Holmes, Detective: Solving Algebraic Expressions
Using the Quadratic Formula


	A.3.10. Apply the properties of operations to generate equivalent expressions. For example, apply the distributive property to the expression 3(2 + x) to produce the equivalent expression 6 + 3x; apply the distributive property to the expression 24x + 18y to produce the equivalent expression 6(4x + 3y); apply properties of operations to y + y + y to produce the equivalent expression 3y. (6.EE.3)
	Apply the Properties of Operations to Generate Equivalent Expressions


	A.3.13. 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.6)
	How Does That Work?
Equations Translations


	A.3.16. Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the relationship between the dependent and independent variables using graphs and tables, and relate these to the equation. For example, in a problem involving motion at constant speed, list and graph ordered pairs of distances and times, and write the equation d = 65t to represent the relationship between distance and time. (6.EE.9)
	Walk-a-Thon

	A.4.1. Understand that rewriting an expression in different forms in a problem context can shed light on the problem and how the quantities in it are related. For example, a + 0.05a = 1.05a means that “increase by 5%” is the same as “multiply by 1.05.” (7.EE.2) [Also see A.SSE.2, A.SSE.3, A.SSE.3a, A.CED.4]
	Getting to Philadelphia


	A.4.4. Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and decimals), using tools strategically. Apply properties of operations to calculate with numbers in any form; convert between forms as appropriate; and assess the reasonableness of answers using mental computation and estimation strategies. For example: If a woman making $25 an hour gets a 10% raise, she will make an additional 1/10 of her salary an hour, or $2.50, for a new salary of $27.50. If you want to place a towel bar 9 3/4 inches long in the center of a door that is 27 1/2 inches wide, you will need to place the bar about 9 inches from each edge; this estimate can be used as a check on the exact computation. (7.EE.3)
	Keeping Warm – Insulators and Conductors
BMI and Is Obesity a Disease?

	A.4.6. Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a positive rational number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that √ 2 is irrational. (8.EE.2) [Also see A.REI.2]
	Use Square Root and Cube Root Symbols to Represent Solutions to Equations


	A.4.8. Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific notation are used. Use scientific notation and choose units of appropriate size for measurements of very large or very small quantities (e.g., use millimeters per year for seafloor spreading). Interpret scientific notation that has been generated by technology. (8.EE.4) [Also see N.Q.3]
	Perform Operations with Numbers Expressed in Scientific Notation


	A.4.9. Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships represented in different ways. For example, compare a distance-time graph to a distance-time equation to determine which of two moving objects has greater speed. (8.EE.5) [Also see 7.RP.2b]
	Graph Proportional Relationships, Interpreting the Unit Rate as the Slope of the Graph
Which Car Should I Buy?
Functions


	A.4.11. Analyze and solve pairs of simultaneous linear equations. (8.EE.8) 

a. Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs, because points of intersection satisfy both equations simultaneously. (8.EE.8a) 

b. Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot simultaneously be 5 and 6. (8.EE.8b) [Also see A.REI.6]

c. Solve real-world and mathematical problems leading to two linear equations in two variables. For example, given coordinates for two pairs of points, determine whether the line through the first pair of points intersects the line through the second pair. (8.EE.8c)
	Solving Systems of Equations – Elimination
Solving Systems of Equations – Putting It All Together
Solving Systems of Equation – Graphing
Solving Systems of Equations – Introduction 
Solving Systems of Equations – Substitutions 
Graphing Linear Equations


	A.4.13. Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. For example, the function 
A = s2 giving the area of a square as a function of its side length is not linear because its graph contains the points (1,1), (2,4), and (3,9), which are not on a straight line. (8.F.3)
	Interpret the Equation y = mx + b as Defining a Linear Function, Whose Graph is a Straight Line
Base Function Fun
Linear Connections


	A.4.14. Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of the function from a description of a relationship or from two (x, y) values, including reading these from a table or from a graph. Interpret the rate of change and initial value of a linear function in terms of the situation it models, and in terms of its graph or a table of values. (8.F.4) [Also see F.BF.1 and F.LE.5]
	How Much Will I Spend on Gas?


	A.5.2. Use the structure of an expression to identify ways to rewrite it. For example, see x4 – y4 as (x2)2 – (y2)2, thus recognizing it as a difference of squares that can be factored as (x2 – y2)(x2 + y2). (A.SSE.2) [Also see 7.EE.2]
	Use the Structure of an Expression to Identify Ways to Rewrite It
Simplify Rational Expressions


	A.5.3. Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression.* (A.SSE.3) [Also see 7.EE.2] 

a. Factor a quadratic expression to reveal the zeros of the function it defines.* (A.SSE.3a) [Also see 7.EE.2] 
	Questioning Quadratics

	A.5.6. Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.* (A.CED.2)
	

	A.5.9. Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters. (A.REI.3) [Also see 7.EE.4, 7.EE.4a, 7.EE.4b, and 8.EE.7]
	

	A.5.11. Understand that a function from one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one element of the range. If f is a function and x is an element of its domain, then f(x) denotes the output of f corresponding to the input x. The graph of f is the graph of the equation y = f(x). (F.IF.1) [Also see 8.F.1]
	

	A.5.14. Distinguish between situations that can be modeled with linear functions and with exponential functions.* (F.LE.1) 

a. Recognize situations in which one quantity changes at a constant rate per unit interval relative to another.* (F.LE.1b)

b. Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval relative to another.* (F.LE.1c)
	

	A.6.1. Understand that polynomials form a system analogous to the integers, namely, they are closed under the operations of addition, subtraction, and multiplication; add, subtract, and multiply polynomials. (A.APR.1) [Note from panel: Emphasis should be on operations with polynomials.]
	

	A.6.3. Solve simple rational and radical equations in one variable, and give examples showing how extraneous solutions may arise. (A.REI.2) [Also see 8.EE.2]
	

	A.6.5. Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which could be a line). (A.REI.10) [Also see 8.F.5]
	

	A.6.6. For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the relationship. For example, for a quadratic function modeling a projectile in motion, interpret the intercepts and the vertex of the function in the context of the problem.* (F.IF.4) [Key features include: intercepts; intervals where the function is increasing, decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity.]
	Deficiencies and Megadoses

	A.6.11. Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions). For example, given a linear function represented by a table of values and a linear function represented by an algebraic expression, determine which function has the greater rate of change. (F.IF.9)
	


The benchmark qualifies as an important life skill; the knowledge and skills embedded in the benchmark have lasting value to a student beyond a single test date or completion of the course.


Example: N.4.12. Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest, tax, markups and markdowns, gratuities and commissions, fees, percent increase and decrease, percent error. (7.RP.3) [Also see 7.G.1 and G.MG.2]





Endurance





The benchmark is applicable to other disciplines and content areas.


Example: R.2.5. Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text, using language that pertains to time, sequence, and cause/effect. (RI.3.3)





Leverage





The benchmark prepares a student for the next level of study in the content area, a benchmark required for the next level of instruction.


Example: A.1.2. Apply properties of operations as strategies to add and subtract. Examples: If 8 + 3 = 11 is known, then 3 + 8 = 11 is also known. (Commutative property of addition.) To add 2 + 6 + 4, the second two numbers can be added to make a ten, so 2 + 6 + 4 = 2 + 10 = 12. (Associative property of addition.). (1.OA.3)





Readiness





Cumulative power





The benchmark includes or incorporates other benchmarks.


Example: W.4.1. Write arguments to support claims with clear reasons and relevant evidence.
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