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Intro to College Algebra

This course is designed to help high school seniors meet the college readiness standards in mathematics as defined by the Smarter Balanced Policy Achievement Level Descriptors (ALD). This course is not intended for students pursuing a STEM degree. 

Students who complete this course and score proficiently on Accuplacer will demonstrate college readiness in math, be exempt from remediation, and be placed directly into college algebra. 

COURSE DESCRIPTION:  Topics covered include basic properties of real numbers, exponents & radicals,  rectangular coordinate geometry, solutions to linear and quadratic equations, systems of equations, inequalities, polynomials, factoring, rational expressions and equations, radical expressions and equations, complex numbers, and an introduction to functions. 

Intro to College Algebra
[bookmark: h.gjdgxs]Mathematics Blueprint

	Instructional Focus 1: Unit 1



	CCSS Mathematical Content
	CCSS Mathematical Practice
	Content and Educator Notes

	UNIT 1
Introduction to Algebra:  Variables and Mathematical Models (Evaluating expressions for a given variable value.  Translating phrases into algebraic expressions or equations.)

Apply and extend previous understandings of arithmetic to algebraic expressions.

6.EE.1. Write and evaluate numerical expressions involving whole-number exponents.

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

Use properties of operations to generate equivalent expressions.

7.EE.1. Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients.

	Directly addressed practices are underlined 

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
7.  Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.
	Grade 6 THRESHOLD ALD
Expressions and Equations Targets E, F, and G
The student who just enters Level 2 should be able to: 
Evaluate expressions with and without variables and without exponents. 
Write one- and two-step algebraic expressions introducing a variable. Solve one-variable equations and inequalities.

The student who just enters Level 3 should be able to: 
Write and evaluate numerical expressions without exponents and expressions from formulas in real-world problems.
 Identify equivalent expressions. Write one-variable equations and inequalities. 
Graph solutions to equations and inequalities on the number line. 


	Fractions in Algebra (convert between mixed numbers and improper fractions, reduce or simplify fractions, multiply, divide, add, or subtract fractions)

Use equivalent fractions as a strategy to add and subtract fractions.

5.NF.1. Add and subtract fractions with unlike denominators (including mixed numbers) by replacing given fractions with equivalent fractions in such a way as to produce an equivalent sum or difference of fractions with like denominators. 

5.NF.2. Solve word problems involving addition and subtraction of fractions referring to the same whole, including cases of unlike denominators, e.g., by using visual fraction models or equations to represent the
problem. Use benchmark fractions and number sense of fractions to estimate mentally and assess the reasonableness of answers.

Apply and extend previous understandings of multiplication and division to multiply and divide fractions.

5.NF.3. Interpret a fraction as division of the numerator by the denominator (a/b = a ÷ b). Solve word problems involving division of whole numbers leading to answers in the form of fractions or mixed numbers, e.g., by using visual fraction models or equations to represent the
problem. 

5.NF.4. Apply and extend previous understandings of multiplication to multiply a fraction or whole number by a fraction.

5.NF.5. Interpret multiplication as scaling (resizing), by:
a. Comparing the size of a product to the size of one factor on the basis of the size of the other factor, without performing the indicated multiplication.
b. Explaining why multiplying a given number by a fraction greater than 1 results in a product greater than the given number (recognizing multiplication by whole numbers greater than 1 as a familiar case); explaining why multiplying a given number by a fraction less than 1 results in a product smaller than the given number; and relating the principle of fraction equivalence a/b =
(n×a)/(n×b) to the effect of multiplying a/b by 1.

5.NF.6. Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual fraction models or equations to represent the problem.

5.NF.7. Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit fractions.

Apply and extend previous understandings of multiplication and division to divide fractions by fractions.

6.NS.1. Interpret and compute quotients of fractions, and solve word problems involving division of fractions by fractions, e.g., by using visual fraction models and equations to represent the problem.

Analyze proportional relationships and use them to solve real-world and mathematical problems.

7.RP.1. Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or different units.

Solve real-life mathematical problems using numerical and algebraic expressions and equation

7.EE.3 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

Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.

7.NS.1. Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers; represent addition and subtraction on a horizontal or vertical number line diagram.

7.NS.2. Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers.

7.NS.3. Solve real-world and mathematical problems involving the four operations with rational numbers.



	
	Grade 6 RANGE ALD
Target B: Apply and extend previous understandings of multiplication and division to divide fractions by fractions.
Level 2 students should be able to apply and extend previous understandings of multiplication and division to divide a whole number by a fraction between 0 and 1, divide a mixed number by a whole number, and be able to connect to a visual model.
Level 3 students should be able to apply and extend previous understandings of multiplication and division to divide a fraction by a fraction and be able to connect to a visual model.





	Real Numbers (Sets that make up the real numbers, Inequality Symbols between two real numbers, absolute value of real numbers)

Apply and extend previous understandings of numbers to the system of rational numbers.

6.NS.5. Understand that positive and negative numbers are used together to describe quantities having opposite directions or values; use positive and negative numbers to represent quantities in real-world contexts,
explaining the meaning of 0 in each situation.

6.NS.6. Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

6.NS.7. Understand ordering and absolute value of rational numbers.

Solve real-life and mathematical problems using numerical and algebraic expressions and equations.

7.EE.3 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

Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.

7.NS.1. Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers; represent addition and subtraction on a horizontal or vertical number line diagram.

7.NS.2. Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers.

7.NS.3. Solve real-world and mathematical problems involving the four operations with rational numbers.

	
	RANGE ALD
Target A: Know that there are numbers that are not rational and approximate them by rational numbers.
Level 2 students should be able to identify approximate locations of familiar irrational numbers on a number line; identify numbers as rational or irrational; and convert between fractions and terminating decimals.
Level 3 students should be able to use rational approximations of irrational numbers to locate them on a number line and to make numerical comparisons; convert between fractions and repeating decimals; and compare rational numbers.

	Basic Rules of Algebra (commutative, associative, and distributive properties, combine like terms, simplify algebraic expressions)

Use properties of operations to generate equivalent expressions.

7.EE.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients.

	
	THRESHOLD ALD
Expressions and Equations Targets C and D
The student who just enters Level 2 should be able to: Apply properties of operations to expand linear expressions with integer coefficients.
The student who just enters Level 3 should be able to: Add, subtract, and factor linear expressions with decimal coefficients.

	Exponents and Order of Operations

Work with radicals and integer exponents.

8.EE.1. Know and apply the properties of integer exponents to generate equivalent numerical expressions.

	
	Grade 8 RANGE ALD
Target B: Work with radicals and integer exponents.
Level 2 students should be able to identify and calculate the cube root of familiar perfect cubes and calculate the cube of integers. They should be able to use appropriate tools (e.g., calculator, pencil and paper) to translate large or small numbers from scientific to standard notation. They should be able to work with and apply the properties of integer exponents of degree 2 or less in order to produce or identify equivalent numerical expressions.
Level 3 students should be able to identify that the square root of 2 is irrational, calculate or approximate to an appropriate degree of precision the square or cube of a rational number, solve quadratic and cubic monomial equations, and represent the solution as a square or cube root, respectively. They should be able to work with and perform operations with scientific notation and work with and apply the properties of integer exponents in order to produce or identify equivalent numerical expressions.











	
[bookmark: id.fv865dkz9srk]Instructional Focus 2: Unit 2 



	CCSS Mathematical Content
	CCSS Mathematical Practice
	Content and Educator Notes

	UNIT 2
Addition Property of Equality and Multiplication Property of Equality

Understand solving equations as a process of reasoning and explain the reasoning

HSA-REI.1 Explain each step in solving a simple equation as following from the equality of numbers asserted at the previous step, starting from the assumption that the original equation has a solution. Construct a viable argument to  justify a solution method


	Directly addressed practices are underlined 

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8.  Look for and express regularity in repeated reasoning.
	RANGE ALD
Target C:
Level 2 students should be able to apply properties of operations as strategies to factor and expand linear expressions with integer coefficients. They should also be able to add and subtract linear expressions with rational coefficients.
Level 3 students should be able to apply properties of operations as strategies to factor and expand linear expressions with rational coefficients. They should understand that rewriting an expression can shed light on how quantities are related in a familiar problem-solving context with minimal scaffolding.

	Solving Linear Equations
[bookmark: h.93yiv9a7dfvg]Solve equations and inequalities in one variable

A-REI.3. Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.
	
	THRESHOLD ALD
Algebra Targets D, E, F, G, H, I, and J
The student who just enters Level 2 should be able to: Use linear equations in one and two variables and inequalities in one variable to model a familiar situation and to solve a familiar problem.
Solve one-step linear equations and inequalities in one variable and understand the solution steps as a process of reasoning.
Level 3 students should be able to solve multi-step linear equations and inequalities and quadratic equations in one variable with real roots.


	Formulas and Percents

Analyze proportional relationships and use them to solve real-world and mathematical problems.

7.RP.1. Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or different units.

7.RP.3. Use proportional relationships to solve multistep ratio and percent problems.
[bookmark: h.a6ep5a6fc5ck]Create equations that describe numbers or relationships

HSA-CED.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to highlight resistance R
	
	

	An Introduction to Problem Solving (consecutive integer problems, price reduction problems, rental cost problems, perimeter)
 
Represent and analyze quantitative relationships between dependent and independent variables.

6.EE.9. 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.

[bookmark: h.p0bzizucumt0]Analyze proportional relationships and use them to solve real-world and mathematical problems

7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or different units. For example, if a person walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction 1/2/1/4 miles per hour, equivalently 2 miles per hour

7.RP.2c Represent proportional relationships by equations. For example, if total cost t is proportional to the number n of items purchased at a constant price p, the relationship between the total cost and the number of items can be expressed as t = pn

7.RP.3 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.
	
	CLAIM 2 RANGE ALD
Target A: Apply mathematics to solve well-posed problems arising in everyday life, society, and the workplace.

Level 2 students should be able to identify important quantities in the context of an unfamiliar situation and to select tools to solve a familiar and moderately scaffolded problem or to solve a less familiar or a non-scaffolded problem with partial accuracy. Students should be able to provide solutions to familiar problems using an appropriate format (e.g., correct units, etc.). They should be able to interpret information and results in the context of a familiar situation

Level 3 students should be able to map, display, and identify relationships, use appropriate tools strategically, and apply mathematics accurately in everyday life, society, and the workplace. They should be able to interpret information and results in the context of an unfamiliar situation.

	Problem Solving in Geometry (area, volume)

Solve real-world and mathematical problems involving area, surface area, and volume.

6.G.1. Find the area of right triangles, other triangles, special quadrilaterals, and polygons by composing into rectangles or decomposing into triangles and other shapes; apply these techniques in the context of solving real-world and mathematical problems.
 
Solve real-life and mathematical problems involving angle measure, area, surface area, and volume.

7.G.4. Know the formulas for the area and circumference of a circle and use them to solve problems; give an informal derivation of the relationship between the circumference and area of a circle.

7.G.6. Solve real-world and mathematical problems involving area, volume and surface area of two- and three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms.
[bookmark: h.97shw3eo59h]Explain volume formulas and use them to solve problems
HSG-GMD.3 Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems
[bookmark: h.qgrbecvq99vg]Use coordinates to prove simple geometric theorems algebraically
HSG-GPE.7 Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula
	
	Grade 6 RANGE ALD 
Target H: Solve real-world and mathematical problems involving area, surface area, and volume.
Level 2 students should be able to find areas of special quadrilaterals and triangles; draw polygons in the four-quadrant coordinate plane with scales in one-unit increments, given integer-valued coordinates for the vertices; and find the volume of right rectangular prisms with one side expressed as a fraction or a mixed number.
Level 3 students should be able to solve problems that involve finding areas of polygons and special quadrilaterals and triangles and find the volume of right rectangular prisms with all sides expressed as a fraction or a mixed number. They should be able to solve problems by drawing polygons in the four-quadrant coordinate plane with scales in various integer increments, given integer-valued coordinates for the vertices or coordinates containing a mix of integers and half, quarter, or tenth units.


	Solving Linear Inequalities

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 substitution to determine whether
a given number in a specified set makes an equation or inequality true.

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.

Solve real-life and mathematical problems using numerical and algebraic expressions and equations.

7.EE.4. Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning about the quantities.

Solve equations and inequalities in one variable

A.REI.3. Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.
	
	RANGE ALD
Target I: Solve equations and inequalities in one variable.
Level 2 students should be able to solve one-step linear inequalities and quadratic equations in one variable with integer roots.
Level 3 students should be able to solve multi-step linear equations and inequalities and quadratic equations in one variable with real roots.







	[bookmark: kix.4kmwffggo1n9]Instructional Focus 3:  Unit 3



	



	CCSS Mathematical Content
	CCSS Mathematical Practice
	Content and Educator Notes

	
UNIT 3

Graphing Linear Equations in Two Variables

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





	
Directly addressed practices are underlined 

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.
	Threshold ALD 11 G,H,I
The student who just enters Level 2 should be able to: Use linear equations in one and two variables and inequalities in one variable to model a familiar situation and to solve a familiar problem. Explain solution steps for solving linear equations and solve a simple radical equation. Solve one-step linear equations and inequalities in one variable and understand the solution steps as a process of reasoning. Represent linear equations and quadratic equations with integer coefficients in one and two variables graphically on a coordinate plane. Recognize equivalent forms of linear expressions and write a quadratic expression with integer-leading coefficients in an equivalent form by factoring. Graph and estimate the solution of systems of linear equations.
The student who just enters Level 3 should be able to: Understand that the plotted line represents the solution set to an equation or inequality.


	Graphing Linear Equations Using Intercepts
HS.F.IF.7. Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases.
a. Graph linear and quadratic functions and show intercepts, maxima, and minima.

	
	Threshold ALD 11 G,H,I
The student who just enters Level 2 should be able to: Use linear equations in one and two variables and inequalities in one variable to model a familiar situation and to solve a familiar problem. Explain solution steps for solving linear equations and solve a simple radical equation. Solve one-step linear equations and inequalities in one variable and understand the solution steps as a process of reasoning. Represent linear equations and quadratic equations with integer coefficients in one and two variables graphically on a coordinate plane. Recognize equivalent forms of linear expressions and write a quadratic expression with integer-leading coefficients in an equivalent form by factoring. Graph and estimate the solution of systems of linear equations.
The student who just enters Level 3 should be able to: Understand that the plotted line represents the solution set to an equation or inequality.


	Slope
Slope-Intercept Form of the Equation of a Line
Point-Slope Form of the Equation of a Line

8.EE.5 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.6. Use similar triangles to explain why the slope
m is the same between any two distinct points on a non-vertical line in the coordinate plane; derive the equation y = mx for a line through the origin and the equation y = mx + b for a line intercepting the vertical axis at b.


	
	Threshold ALD 8 C,D
The student who just enters Level 2 should be able to: Identify the y-intercept and calculate the slope of a line from an equation or graph. Graph a system of linear equations and identify the solution as the point of intersection.
The student who just enters Level 3 should be able to: Identify unit rate of change in linear relationships (i.e., slope is the rate of change). Solve linear equations with rational number coefficients, including equations whose solutions require expanding expressions using the distributive property and collecting like terms and equations with infinitely many solutions or no solution. Solve a system of linear equations with integer coefficients using an algebraic strategy.



	Application Problems

HS.F.LE. Construct and compare linear models and solve problems

HS.F.LE.1. Distinguish between situations that can be modeled with linear functions.
a. Prove that linear functions grow by equal differences over equal intervals.
b. Recognize situations in which one quantity changes at a constant rate per unit interval relative to another.

HS.F.LE.2. Construct linear  functions, including arithmetic  sequences, given a graph, a description of a relationship, or two input-output pairs (include reading these from a table).

HS.F.LE.4. 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.EE.8 Analyze and solve pairs of simultaneous linear equations.
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.
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.
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.



	
	THRESHOLD ALD 8 B,C,D
The student who just enters Level 2 should be able to: Find the cube of one-digit numbers and the cube root of perfect cubes (less than 1,000). Use appropriate tools (e.g., calculator, pencil and paper) to translate large numbers from scientific to standard notation. Identify the y-intercept and calculate the slope of a line from an equation or graph. Graph a system of linear equations and identify the solution as the point of intersection.
The student who just enters Level 3 should be able to: Solve simple quadratic monomial equations and represent the solution as a square root. Work with and perform operations with scientific notation of large numbers. Identify unit rate of change in linear relationships (i.e., slope is the rate of change). Solve linear equations with rational number coefficients, including equations whose solutions require expanding expressions using the distributive property and collecting like terms and equations with infinitely many solutions or no solution. Solve a system of linear equations with integer coefficients using an algebraic strategy.

Threshold ALD 11 G,H,I
The student who just enters Level 2 should be able to: Use linear equations in one and two variables and inequalities in one variable to model a familiar situation and to solve a familiar problem. Explain solution steps for solving linear equations and solve a simple radical equation. Solve one-step linear equations and inequalities in one variable and understand the solution steps as a process of reasoning. Represent linear equations and quadratic equations with integer coefficients in one and two variables graphically on a coordinate plane. Recognize equivalent forms of linear expressions and write a quadratic expression with integer-leading coefficients in an equivalent form by factoring. Graph and estimate the solution of systems of linear equations.
The student who just enters Level 3 should be able to: Understand that the plotted line represents the solution set to an equation or inequality.



	[bookmark: id.ypxup8wtvh7a]Instructional Focus 4: Unit 4



	CCSS Mathematical Content
	CCSS Mathematical Practice
	Content and Educator Notes

	
UNIT 4
Adding and Subtracting Polynomials

Perform arithmetic operations on polynomials

HS.A.APR.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.
 



 



	

Directly addressed practices are underlined 

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.
	THRESHOLD ALD 11F
Level 2 students should be able to add, subtract, and multiply multi-variable polynomials made up of monomials of degree 2 or less. They should understand that polynomials are closed under addition.
Level 3 students should be able to add, subtract, and multiply multi-variable polynomials of any degree and understand that polynomials are closed under subtraction and multiplication.






	Multiplying Polynomials

Perform arithmetic operations on polynomials
HS.A.APR.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.
	
	THRESHOLD ALD 11F
Level 2 students should be able to add, subtract, and multiply multi-variable polynomials made up of monomials of degree 2 or less. They should understand that polynomials are closed under addition.
Level 3 students should be able to add, subtract, and multiply multi-variable polynomials of any degree and understand that polynomials are closed under subtraction and multiplication.


	Special Product

Write expressions in equivalent forms to solve problems

HSA-SSE.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)
HS.A.SSE.3. Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression.
a. Factor a quadratic expression to reveal the zeros of the function it defines.

	
	THRESHOLD ALD 11D
Level 2 students should be able to interpret parts of an expression, such as terms, factors, coefficients, exponents, etc., and interpret simple compound expressions by viewing one or more of their parts as a single entity. They should also be able to recognize equivalent forms of linear expressions.
Level 3 students should be able to recognize equivalent forms of expressions and use the structure of an expression to identify ways to rewrite it. They should be able to interpret complicated expressions by viewing one or more of their parts as a single entity.

	
Polynomials in Several Variables

Perform arithmetic operations on polynomials
HS.A.APR.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.

	
	THRESHOLD ALD 11E
Level 2 students should be able  to use properties of exponents to expand a repeated single variable (coefficient of 1) with a nonnegative integer exponent into an equivalent form and vice versa, e.g., x0x2x3 = xxxxx = x2+3.
Level 3 students should be able to use properties of exponents to write equivalent forms of exponential functions with one or more variables, integer coefficients, and nonnegative rational exponents involving operations of addition, subtraction, and multiplication, including distributing an exponent across terms within parentheses.



	Dividing Polynomials

HS.A.APR.7 (+) Understand that rational expressions form a system analogous to the rational numbers, closed under addition, subtraction, multiplication, and division by a nonzero rational expression; add, subtract, multiply, and divide rational expressions.

	
	NA

	Negative Exponents and Scientific Notation

 Work with radicals and integer exponents.
8.EE.1. Know and apply the properties of integer exponents to generate equivalent numerical expressions.
For example, 32 × 3–5 = 3–3 = 1/33 = 1/27.
8.EE.3. Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to express how many times as much one is than the other.
For example, estimate the population of the United States as 3 × 10 8 and the population of the world as 7 × 10 9, and determine that the world population is more than 20 times larger.
8.EE.4. 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.
	
	Target B: Work with radicals and integer exponents.
Level 2 students should be able to identify and calculate the cube root of familiar perfect cubes and calculate the cube of integers. They should be able to use appropriate tools (e.g., calculator, pencil and paper) to translate large or small numbers from scientific to standard notation. They should be able to work with and apply the properties of integer exponents of degree 2 or less in order to produce or identify equivalent numerical expressions.
Level 3 students should be able to identify that the square root of 2 is irrational, calculate or approximate to an appropriate degree of precision the square or cube of a rational number, solve quadratic and cubic monomial equations, and represent the solution as a square or cube root, respectively. They should be able to work with and perform operations with scientific notation and work with and apply the properties of integer exponents in order to produce or identify equivalent numerical expressions.

THRESHOLD ALD 8, B,C,D The student who just enters Level 2 should be able to: Find the cube of one-digit numbers and the cube root of perfect cubes (less than 1,000). Use appropriate tools (e.g., calculator, pencil and paper) to translate large numbers from scientific to standard notation. Identify the y-intercept and calculate the slope of a line from an equation or graph. Graph a system of linear equations and identify the solution as the point of intersection.
The student who just enters Level 3 should be able to: Solve simple quadratic monomial equations and represent the solution as a square root. Work with and perform operations with scientific notation of large numbers. Identify unit rate of change in linear relationships (i.e., slope is the rate of change). Solve linear equations with rational number coefficients, including equations whose solutions require expanding expressions using the distributive property and collecting like terms and equations with infinitely many solutions or no solution. Solve a system of linear equations with integer coefficients using an algebraic strategy.





	Instructional Focus 5:  Unit 5



	CCSS Mathematical Content
	CCSS Mathematical Practice
	Content and Educator Notes

	UNIT 5
Greatest Common Factor and Factoring by Grouping

6.NS.4  Find the greatest common factor of two whole numbers less than or equal to 100 and the least common multiple of two whole numbers less than or equal to 12. Use the distributive property to express a sum of two whole numbers 1-100 with a common factor as a multiple of a sum of two whole numbers with no common factor. For example, express 36 + 8 as 4 (9 + 2).









	
Directly addressed practices are underlined 

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.
	
Grade 6 Range ALD
Target C
Level 2 Students should be able to find common factors of two numbers less than or equal to 100 and multiples of two numbers less than or equal to 12.

Level 3
students should be able to fluently divide multi-digit numbers and add, subtract, multiply, and divide multi-digit decimal numbers.  They should be able to find the greatest common factor of two numbers less than or equal to 100 and the least common multiple of two whole numbers less than or equal to 12.
 
Grade 6 Threshold ALD
Number System B&C
Level 2
Find common factors of two numbers less than or equal to 40. 
Level 3
Find the greatest common factor of two numbers less than or equal to 100 and the least common multiple of two numbers less than or equal to 12. 


	Interpret the structure of expressions
A.SSE.1  Interpret expressions that represent a quantity in terms of its context.
a. Interpret parts of an expression, such as terms, factors, and coefficients.
	
	

	7.EE.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients.

	
	Grade 7 Range ALD
Level 2 students should be able to apply properties of operations as strategies to factor and expand linear expressions with integer coefficients. 
Level 3 students should be able to apply properties of operations as strategies to factor and expand linear expressions with rational coefficients. They should understand that rewriting an expression can shed light on how quantities are related in a familiar problem-solving context with minimal scaffolding. 

	Factoring Trinomials Whose Leading Coefficient is 1 and Factoring Trinomials Whose Leading Coefficient is not 1

Factoring Special Forms
Interpret the structure of expressions

A.SSE.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).

Write expressions in equivalent forms to solve problems
A.SSE.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression. It is important to balance conceptual understanding and procedural fluency in work with equivalent expressions. For example, development of skill in factoring and completing the square goes hand-in-hand with understanding what different forms of a quadratic expression reveal.
a. Factor a quadratic expression to reveal the zeros of the function it defines.

Perform arithmetic operations on polynomials
A.APR.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. 

	
	Grade 11 Range ALD
Algebra Target D

Level 2 students should be able to interpret parts of an expression, such as terms, factors, coefficients, exponents, etc., and interpret simple compound expressions by viewing one or more of their parts as a single entity. They should also be able to recognize equivalent forms of linear expressions 

Level 3 students should be able to recognize equivalent forms of expressions and use the structure of an expression to identify ways to rewrite it. They should be able to interpret complicated expressions by viewing one or more of their parts as a single entity

Algebra Target E
Level 2 students should be able write a quadratic expression with integer coefficients in an equivalent form by factoring or by completing the square. 
Level 3 students should be able to write a quadratic expression with rational coefficients in an equivalent form by factoring and by completing the square. 

Grade 11 Threshold ALD
Algebra Targets D,E,F,G,H,I,J
Level 2 Recognize equivalent forms of linear expressions and write a quadratic expression with integer-leading coefficients in an equivalent form by factoring. 

Level 3 Write a quadratic expression in one variable with rational coefficients in an equivalent form by factoring, identify its zeros, and explain the solution steps as a process of reasoning. 

	Solving Quadratic Equations by Factoring
Create equations that describe numbers or relationships
A.REI.4 Solve quadratic equations in one variable.
Solve quadratic equations by inspection (e.g., for x2 = 49), taking square roots, completing the square, the quadratic formula and factoring, as appropriate to the initial form of the equation. 

Understand the relationship between zeros and factors of polynomials. 
A.APR.3  Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of the function defined by the polynomial.  Limit to quadratic functions.
	
	Grade 11 Threshold ALD
Algebra Targets D,E,F,G,H,I,J
Level 2 Recognize equivalent forms of linear expressions and write a quadratic expression with integer-leading coefficients in an equivalent form by factoring. 

Level 3 Write a quadratic expression in one variable with rational coefficients in an equivalent form by factoring, identify its zeros, and explain the solution steps as a process of reasoning.




	Instructional Focus 6:  Unit 6



	CCSS Mathematical Content
	CCSS Mathematical Practice
	Content and Educator Notes

	UNIT 6

Rational Expressions and Their Simplification
[bookmark: h.j9ittxy7638v]Rewrite rational expressions
HSA-APR.7 (+) Understand that rational expressions form a system analogous to the rational numbers, closed under addition, subtraction, multiplication, and division by a nonzero rational expression; add, subtract, multiply, and divide rational expressions

Multiplying, Dividing, Adding and Subtracting Rational Expressions with the Same Denominator and Different Denominators

Rewrite rational expressions

HSA-APR.7 (+) Understand that rational expressions form a system analogous to the rational numbers, closed under addition, subtraction, multiplication, and division by a nonzero rational expression; add, subtract, multiply, and divide rational expressions


Complex Rational Expressions

Rewrite rational expressions
HSA-APR.7 (+) Understand that rational expressions form a system analogous to the rational numbers, closed under addition, subtraction, multiplication, and division by a nonzero rational expression; add, subtract, multiply, and divide rational expressions


	
Directly addressed practices are underlined 

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.
	ALD
Since this standard is an advanced standard it is not addressed in the ALD document









 

 


 
 

 



	Solving Rational Equations
Understand solving equations as a process of reasoning and explain the reasoning.
A.REI.2  Solve simple rational and radical equations in one variable, and give examples showing how extraneous solutions may arise.
Extend to simple rational and radical equations.
	
	Grade 11 Range ALD
Target H
Level 2 students should be able to look for and make use of structure to solve simple radical equations and simple rational equations in one variable in which the variable term is in the numerator and should understand the solution steps as a process of reasoning. 

Level 3 students should be able to look for and make use of structure to solve simple radical and rational equations in one variable presented in various forms. They should be able to understand and explain solution steps for solving quadratic, radi
cal, and rational equations in one variable as a process of reasoning. 






	Instructional Focus 7:  Unit 7



	CCSS Mathematical Content
	CCSS Mathematical Practice
	Content and Educator Notes

	
UNIT 7
Introduction to Functions
Interpreting Functions F-IF
F.IF.1  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.2 Use function notation, evaluate functions for inputs in their domains, and interpret statements that use function notation in terms of a context.
F.IF.5  Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. For example, if the function h(n) gives the number of person-hours it takes to assemble n engines in a factory, then the positive integers would be an appropriate domain for the function. Focus on linear and exponential functions.
	Directly addressed practices are underlined 

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.
	Grade 11
Threshold Function Targets K, L, M & N
Level 2
Understand the concept of a function in order to distinguish a relation as a function or not a function.
Level 3
Identify the domain and range of linear, quadratic, and exponential functions presented in any form.
Use function notation to evaluate a function for numerical or monomial inputs.

	
Graphs of Functions
F.IF.4 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. Key features include: intercepts; intervals where the function is increasing, decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity. Focus on linear and exponential functions.
F.IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases. Focus on linear and exponential functions. Include comparisons of two functions presented algebraically. For example, compare the growth of two linear functions, or two exponential functions.
a. 
Compound and Absolute Value Inequalities 
A.REI.3  Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters. 

Please include absolute value inequalities here
	

	
Grade 11
Threshold Function Targets K, L, M & N
Level 2
Interpret quadratic functions in context, and given the key features of a graph, the student should be able to identify the appropriate graph.
Level 3
Appropriately graph and interpret key features of linear, quadratic, and exponential functions in familiar or scaffolded contexts and specify the average rate of change of a function on a given domain from its equation or approximate the average rate of change of a function from its graph.
Graph linear functions by hand and by using technology.

Grade 11
Target I: Solve equations and inequalities in one variable.
Level 2 students should be able to solve one-step linear inequalities and quadratic equations in one variable with integer roots.
Level 3 students should be able to solve multi-step linear equations and inequalities and quadratic equations in one variable with real roots.
Target J: Represent and solve equations and inequalities graphically.
Level 3 students should be able to represent polynomial, rational, absolute value, exponential, and logarithmic functions graphically. They should be able to graph and estimate the solution of systems of equations and systems of linear inequalities.










	Instructional Focus 8:  Unit 8



	CCSS Mathematical Content
	CCSS Mathematical Practice
	Content and Educator Notes

	UNIT 8
Radical Expressions and Functions
[bookmark: h.z61bwuj3d1r7]Extend the properties of exponents to rational exponents

HSN-RN.1 Explain how the definition of the meaning of rational exponents follows from extending the properties of integer exponents to those values, allowing for a notation for radicals in terms of rational exponents. For example, we define 51/3 to be the cube root of 5 because we want (51/3)3 = 5(1/3)3 to hold, so (51/3)3 must equal 5

HSN-RN.2 Rewrite expressions involving radicals and rational exponents using the properties of exponents
	Directly addressed practices are underlined 

1. .Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
7.  Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.
	Grade 11 Number and Quantity
Range
Target A: Extend the properties of exponents to rational exponents.
Level 2 students should be able to look for and use structure to extend the properties of integer exponents to multiply and divide expressions with rational exponents that have common denominators.
Level 3 students should be able to rewrite expressions with rational exponents of the form (m/n) to radical form, and vice versa, and look for and use structure to extend the properties of integer exponents to all laws of exponents on radical expressions and expressions with rational exponents.

	Rational Exponents
The Real Number System N -RN
Extend the properties of exponents to rational exponents.

N.RN.1. Explain how the definition of the meaning of rational exponents follows from extending the properties of integer exponents to those values, allowing for a notation for radicals in terms of rational
exponents. For example, we define 51/3 to be the cube root of 5 because we want (51/3)3 = 5(1/3)3 to hold, so (51/3)3 must equal 5. 
N.RN.2. Rewrite expressions involving radicals and rational exponents using the properties of exponents.
	
	Grade 11 Algebra
Target E: Write expressions in equivalent forms to solve problems.
Threshold
Level 3 students should be able to identify and use the zeros to solve or explain familiar problems, and they should be able to use properties of exponents to write equivalent forms of exponential functions with one or more variables, integer coefficients, and nonnegative rational exponents involving operations of addition, subtraction, and multiplication, including distributing an exponent across terms within parentheses.

	
Multiplying and Simplifying Radical Expressions & Adding, Subtracting, and Dividing Radical Expressions & Multiplying with More Than One Term and Rationalizing Denominators

Grade 11 Building Functions F-BF
Build a function that models a relationship between two quantities
HSF-BF.1. Write a function that describes a relationship between two quantities.★ b. Combine standard function types using arithmetic operations. For example, build a function that models the temperature of a cooling body by adding a constant function to a decaying exponential, and nrelate these functions to the model.
HSN-RN.1 Explain how the definition of the meaning of rational exponents follows from extending the properties of integer exponents to those values, allowing for a notation for radicals in terms of rational exponents. For example, we define 51/3 to be the cube root of 5 because we want (51/3)3 = 5(1/3)3 to hold, so (51/3)3 must equal 5

HSN-RN.2 Rewrite expressions involving radicals and rational exponents using the properties of exponents



	
	
Grade 11 Algebra
Range
Target D: Interpret the structure of expressions.
Level 2 students should be able to interpret parts of an expression, such as terms, factors, coefficients, exponents, etc., and interpret simple compound expressions by viewing one or more of their parts as a single entity.
Level 3 students should be able to recognize equivalent forms of expressions and use the structure of an expression to identify ways to rewrite it.

 

 



	Complex Numbers
Grade 11 The Complex Number System N –CN
Perform arithmetic operations with complex numbers.
HSN-CN.1. Know there is a complex number i such that i2 = –1, and every complex number has the form a + bi with a and b real.
HSN-CN.2. Use the relation i2 = –1 and the commutative, associative, and distributive properties to add, subtract, and multiply complex numbers.
HSN.CN.3. (+) Find the conjugate of a complex number; use conjugates to find moduli and quotients of complex numbers.
Represent complex numbers and their operations on the complex plane.
HSN-CN.4. (+) Represent complex numbers on the complex plane in rectangular and polar form (including real and imaginary numbers), and explain why the rectangular and polar forms of a given complex number represent the same number.
HSN-CN.5. (+) Represent addition, subtraction, multiplication, and conjugation of complex numbers geometrically on the complex plane; use properties of this representation for computation. For example, (1 – √3i)3 = 8 because (1 – √3i) has modulus 2 and argument 120°.
Use complex numbers in polynomial identities and equations.
HSN-CN.7. Solve quadratic equations with real coefficients that have complex solutions.
	
	




Notes for course delivery:
· Students to go into this course will be from 11th grade SBAC Assessment. Students who score at 2 or 3 on ALD and plan on a post secondary institution will be our audience. Students who score below 20 on ACT can also be considered for placement. Eventually SBAC performance will hopefully be the main instrument for placement eventually. 
· Accuplacer needs to be utilized at the end of course to determine effectiveness and readiness for College Algebra. This can be the final exam for the course. This can be an incentive for students to want to take this course. By doing this course and testing well enough at Accuplacer they can be deemed as ready for College Algebra. Post-Secondary institutions may use additional assessments for placement. 
· This is a transition course. ALD level 1 or 2 students who complete this course and score proficiently to demonstrate college readiness in math on Accuplacer will be exempt from remediation and be placed directly into college algebra. 
· Students who place at ALD level 3 or 4 should be encouraged to take a more challenging math class their senior year. The intent of this course is to provide “Pre-Remediation” to help decrease enrollment in remedial post-secondary courses. It is not intended to replace advanced courses for students pursuing STEM majors, however this course does satisfy a proficient level of continuing learning in mathematics for grade 12 students. 
· If there is a possibility of utilizing My Foundations Lab for the course and placement, that can be a good pre assessment to help guide instruction. A potential problem here could be cost. 
· Recommended list of textbooks to help with delivery:
· Elementary and Intermediate Algebra, Concepts and Applications, Bittenger, Ellbogen and Johnson
· Introductory & Intermediate Algebra For College Students, 4th Edition, Blitzer
· Accuplacer MyFoundationsLab
· Accuplacer scores will be the primary resource in determining proficiency based on Board of Regents Placement Policy. Outside calculators are not allowed for Accuplacer testing. Built in calculators are available on a limited basis as determined by Accuplacer. 
· Ensure delivery and incorporation of 8 Standards for Mathematical Practice
· Math 095 was originally delivered in two semesters. This course being delivered will take place a whole school year (2 semesters) it can not be done is a single semester. 
· This will be specifically for HS seniors. This is to prepare students for post secondary. Accelerated students (Students testing at level 4 on ALD) and students planning to pursue a STEM degree need to be encouraged to take challenging fourth year math such as pre-calculus and calculus. 
Solicitation to Districts:
· The major goal of this course is to prevent remediation at the post-secondary level. By offering this course to HS seniors, districts can send students to post secondary institutions better prepared in college algebra. 
· Present this course to school boards and superintendents as well as media. This is a joint collaboration with the Board of Regents and the SD Department of Education to ensure more students for college and career readiness. 
· Parents need to be notified of the availability of this course in SD school districts. This course is designed for high school seniors who score at an ALD level 2 or 3 or ACT math sub-score of less than 20 . Enrollment in this course will help students avoid remediation, increase pass rates, and save money. It is statistically proven that students who avoid remediation have significantly higher graduation rates. This same course taken at the college level could cost in excess of $1500 and not count for credit towards graduation. Taking this course in high school provides a substantial savings in money and time.


