Algebra I Scope and Sequence, aligned with the New Jersey Student Learning Standards (NJSLS)
[bookmark: _GoBack]This plan is structured to build a strong foundation in linear equations and functions before moving into the major non-linear topics of polynomials, quadratics, and exponentials.
🍎 September: Foundations of Algebra
· Focus: Establishing the language of algebra, reviewing 8th-grade concepts, and mastering multi-step equations.
· Key Concepts:
· Expressions: Interpreting expressions (terms, factors, coefficients).
· Properties: Reviewing properties of real numbers (Commutative, Associative, Distributive).
· Solving Linear Equations: Solving multi-step equations with variables on both sides.
· Special Cases: Identifying equations with one solution, no solution, or infinitely many solutions.
· Literal Equations: Rearranging formulas to highlight a quantity of interest (e.g., solving $A=lw$ for $w$).
· Key NJSLS:
· A-SSE.A.1: Interpret expressions that represent a quantity in terms of its context.
· A-REI.A.1: Explain each step in solving a simple equation.
· A-REI.B.3: Solve linear equations in one variable.
· A-CED.A.4: Rearrange formulas to highlight a quantity of interest.

🎃 October: Introduction to Functions
· Focus: Defining functions and analyzing the primary features of linear functions.
· Key Concepts:
· What is a Function? Definition of a function, function notation ($f(x)$), domain, and range.
· Representations: Representing functions using tables, graphs, equations, and verbal descriptions.
· Rate of Change (Slope): Calculating and interpreting the average rate of change from tables and graphs.
· Graphing Lines: Graphing linear functions using tables and slope-intercept form ($y = mx + b$).
· Key Features: Identifying intercepts, slope, and domain/range of linear functions.
· Key NJSLS:
· F-IF.A.1: Understand that a function... assigns to each element of the domain exactly one element of the range.
· F-IF.A.2: Use function notation, evaluate functions.
· F-IF.B.4: For a function... interpret key features of graphs and tables.
· F-IF.B.6: Calculate and interpret the average rate of change of a function.
· F-LE.A.1: Distinguish between situations that can be modeled with linear functions and with exponential functions.

🦃 November: Writing Linear Equations
· Focus: Modeling real-world situations by writing and graphing linear equations.
· Key Concepts:
· Writing Equations: Writing linear equations given two points, a point and a slope, or a graph.
· Forms of Lines: Using slope-intercept, point-slope, and standard forms.
· Parallel & Perpendicular Lines: Understanding the relationship between their slopes.
· Scatter Plots & Line of Best Fit: Creating scatter plots, informally finding a line of best fit, and using it to make predictions.
· Correlation vs. Causation: Distinguishing between correlation and causation.
· Key NJSLS:
· A-CED.A.2: Create equations in two or more variables to represent relationships.
· F-LE.A.2: Construct linear... functions, given a graph, a description, or two input-output pairs.
· S-ID.B.6: Represent data on two quantitative variables on a scatter plot, and describe how the variables are related.
· S-ID.C.7: Interpret the slope (rate of change) and the intercept (constant term) of a linear model.
· S-ID.C.9: Distinguish between correlation and causation.

❄️ December: Systems of Linear Equations
· Focus: Solving problems that involve two or more linear relationships simultaneously.
· Key Concepts:
· What is a System? Understanding the solution as the point of intersection (or no/infinite solutions).
· Solving by Graphing: Finding the solution by graphing both lines.
· Solving by Substitution: Algebraically solving for one variable and substituting.
· Solving by Elimination: Adding or subtracting equations to eliminate a variable.
· Modeling: Writing and solving systems of equations from real-world contexts.
· Key NJSLS:
· A-REI.C.5: Prove that... replacing one equation by the sum of that equation and a multiple of the other produces a system with the same solutions.
· A-REI.C.6: Solve systems of linear equations exactly and approximately.
· A-CED.A.3: Represent constraints by equations or inequalities, and by systems...

☃️ January: Linear Inequalities
· Focus: Extending equation-solving skills to inequalities.
· Key Concepts:
· One-Variable Inequalities: Solving multi-step inequalities (including flipping the sign when multiplying/dividing by a negative). Graphing solutions on a number line.
· Two-Variable Inequalities: Graphing linear inequalities on the coordinate plane (dashed vs. solid line, shading).
· Systems of Inequalities: Finding the solution region for a system of linear inequalities.
· Key NJSLS:
· A-REI.B.3: Solve linear... inequalities in one variable.
· A-REI.D.12: Graph the solutions to a linear inequality... and to a system of linear inequalities.
· A-CED.A.3: (Apply) Represent constraints by... inequalities.

❤️ February: Exponents & Polynomial Operations
· Focus: Shifting from linear to non-linear by building skills with polynomials.
· Key Concepts:
· Exponent Rules: Applying properties of exponents (Product, Quotient, Power, Zero, Negative).
· Polynomial Vocabulary: Classifying polynomials by degree and number of terms.
· Operations: Adding and subtracting polynomials (combining like terms).
· Multiplying Polynomials: Multiplying a monomial by a polynomial (distribute) and a binomial by a binomial (FOIL/Box Method).
· Key NJSLS:
· A-APR.A.1: Understand that polynomials form a system... closed under addition, subtraction, and multiplication.
· A-SSE.A.1: Interpret parts of an expression, such as terms, factors, and coefficients.

🍀 March: Factoring Polynomials & Solving Quadratics
· Focus: "Undoing" multiplication to factor expressions and using factoring to solve quadratic equations.
· Key Concepts:
· Factoring: GCF: Finding and factoring out the Greatest Common Factor.
· Factoring: Trinomials ($a=1$): Factoring $x^2 + bx + c$.
· Factoring: Trinomials ($a>1$): Factoring $ax^2 + bx + c$ (using grouping or other methods).
· Factoring: Special Cases: Difference of Squares ($a^2 - b^2$).
· Zero Product Property: Using factoring to find the roots (solutions) of a quadratic equation.
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· Key NJSLS:
· A-SSE.A.2: Use the structure of an expression to identify ways to rewrite it (factoring).
· A-SSE.B.3a: Factor a quadratic expression to reveal the zeros of the function.
· A-APR.B.3: Identify zeros of polynomials when suitable factorizations are available.
· A-REI.B.4b: Solve quadratic equations by factoring.

🌷 April: Graphing & Solving Quadratics (Part 2)
· Focus: Analyzing all features of quadratic functions and using multiple methods to solve.
· Key Concepts:
· Graphing Quadratics: Graphing $y = ax^2 + bx + c$.
· Key Features: Identifying the vertex, axis of symmetry, roots (x-intercepts), y-intercept, and domain/range.
· Solving by Square Roots: Solving equations in the form $ax^2 + c = 0$.
· Completing the Square: Using this method to find the vertex (Vertex Form) and to solve equations.
· The Quadratic Formula: Deriving (optional) and using the formula to find solutions.
· Key NJSLS:
· A-REI.B.4: Solve quadratic equations by... completing the square, the quadratic formula...
· F-IF.B.4: Interpret key features of quadratic graphs.
· F-IF.C.7a: Graph linear and quadratic functions and show intercepts, maxima, and minima.
· A-SSE.B.3b: Complete the square in a quadratic expression to reveal the maximum or minimum value.

☀️ May: Exponential Functions
· Focus: Introducing the third major function family and contrasting it with linear and quadratic models.
· Key Concepts:
· Exponential Growth & Decay: Identifying the difference from graphs, tables, and equations ($y = ab^x$).
· Graphing: Graphing exponential functions and identifying key features (asymptote, y-intercept).
· Modeling: Writing exponential functions from real-world contexts (e.g., compound interest, population growth).
· Comparing Models: Distinguishing between linear, quadratic, and exponential functions based on their rate of change.
· Key NJSLS:
· F-IF.C.7e: Graph exponential functions, showing intercepts and end behavior.
· F-LE.A.1: Distinguish between linear and exponential situations.
· F-LE.A.2: Construct... exponential functions, given a graph, a description, or two input-output pairs.
· F-LE.A.3: Observe that a quantity increasing exponentially eventually exceeds a quantity increasing linearly or quadratically.

⛱️ June: Statistics & Review
· Focus: Summarizing data and reviewing for the final exam.
· Key Concepts:
· Measures of Center & Spread: Calculating mean, median, mode, range, and Interquartile Range (IQR).
· Data Displays: Creating and interpreting box plots and histograms.
· Shape of Data: Describing distributions (skewed left, skewed right, symmetric).
· Other Functions: (Optional) Brief introduction to square root, cube root, and absolute value functions.
· Final Exam Review: Comprehensive review of all major topics.
· Key NJSLS:
· S-ID.A.1: Represent data with plots on the real number line (dot plots, histograms, and box plots).
· S-ID.A.2: Use statistics appropriate to the shape of the data distribution...
· S-ID.A.3: Interpret differences in shape, center, and spread...
· F-IF.C.7b: Graph square root, cube root, and piecewise-defined functions, including... absolute value functions.
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