[bookmark: _GoBack]8th Grade Math Scope and Sequence, aligned with the New Jersey Student Learning Standards (NJSLS)
This plan is built around the major shifts in 8th grade: (1) formulating and reasoning about expressions and equations, including systems; (2) grasping the concept of a function; and (3) applying the Pythagorean Theorem and geometric transformations.
🍎 September: Solving Linear Equations
· Focus: Mastering the core algebraic skill of solving multi-step equations. This is foundational for the entire year.
· Key Concepts:
· Reviewing two-step equations (from 7th grade).
· Solving multi-step equations with variables on both sides of the equal sign.
· Using the distributive property to simplify expressions before solving.
· Identifying equations with one solution, no solution, or infinitely many solutions.
· Key NJSLS:
· 8.EE.C.7: Solve linear equations in one variable. (a) Give examples of linear equations with one, infinitely many, or no solutions. (b) Solve multi-step equations.

🎃 October: The Number System & Exponents
· Focus: Expanding the number system to include irrational numbers and mastering the properties of exponents.
· Key Concepts:
· Rational vs. Irrational: Identifying, comparing, and approximating irrational numbers (like $\pi$ or $\sqrt{2}$) on a number line.
· Properties of Exponents: Knowing and applying the rules for:
· $x^a \cdot x^b = x^{a+b}$
· $(x^a)^b = x^{ab}$
· $x^a / x^b = x^{a-b}$
· $x^0 = 1$
· Square & Cube Roots: Evaluating square roots of perfect squares and cube roots of perfect cubes.
· Key NJSLS:
· 8.NS.A.1: Know that numbers that are not rational are called irrational.
· 8.NS.A.2: Use rational approximations of irrational numbers.
· 8.EE.A.1: Know and apply the properties of integer exponents.
· 8.EE.A.2: Use square root and cube root symbols.

🦃 November: Scientific Notation & Linear Relationships
· Focus: Using exponents to work with scientific notation and introducing the concept of slope.
· Key Concepts:
· Scientific Notation: Converting between standard form and scientific notation.
· Operations: Performing multiplication and division with numbers in scientific notation.
· Slope: Understanding slope ($m$) as a unit rate and as the "rise over run" in a graph.
· Proportional Relationships: Graphing proportional relationships ($y=kx$) and recognizing the slope as the constant of proportionality ($k$).
· Key NJSLS:
· 8.EE.A.3: Use numbers expressed in scientific notation.
· 8.EE.A.4: Perform operations with numbers in scientific notation.
· 8.EE.B.5: Graph proportional relationships, interpreting the unit rate as the slope.
· 8.EE.B.6: Use similar triangles to explain why slope $m$ is the same between any two points.

❄️ December: Functions (Part 1 - Defining & Comparing)
· Focus: Introducing the formal concept of a function.
· Key Concepts:
· What is a Function? Understanding that a function is a rule that assigns exactly one output to each input. (Vertical Line Test).
· Representations: Comparing functions represented in different ways (algebraically, graphically, in tables, or by verbal descriptions).
· Linear vs. Non-linear: Identifying whether a function is linear or non-linear from its graph, table, or equation.
· Key NJSLS:
· 8.F.A.1: Understand that a function is a rule...
· 8.F.A.2: Compare properties of two functions each represented in a different way.
· 8.F.A.3: Interpret $y = mx + b$ as a linear function.

☃️ January: Functions (Part 2 - Modeling & Systems)
· Focus: Using functions to model relationships and introducing systems of linear equations.
· Key Concepts:
· Slope-Intercept Form: Writing and graphing equations in the form $y = mx + b$.
· Modeling: Constructing a function (equation) to model a linear relationship from a table or story.
· Systems of Equations: Understanding that the solution to a system of two linear equations is the point of intersection on a graph.
· Solving Systems: Solving systems graphically and by using substitution.
· Key NJSLS:
· 8.F.B.4: Construct a function to model a linear relationship.
· 8.F.B.5: Describe the functional relationship between two quantities (e.g., increasing/decreasing, linear/non-linear).
· 8.EE.C.8: Analyze and solve pairs of simultaneous linear equations.

❤️ February: Systems of Equations (Part 2)
· Focus: Mastering algebraic methods for solving systems and applying them to real-world problems.
· Key Concepts:
· Solving by Elimination: Adding or subtracting equations to eliminate one variable.
· Special Cases: Identifying systems with no solution (parallel lines) or infinitely many solutions (same line).
· Word Problems: Setting up and solving real-world problems using two variables and a system of equations (e.g., "cost" problems, "how many of each" problems).
· Key NJSLS:
· 8.EE.C.8: Analyze and solve pairs of simultaneous linear equations (b, c).

🍀 March: Geometric Transformations
· Focus: Understanding congruence and similarity through motion geometry.
· Key Concepts:
· Rigid Transformations: Performing and describing:
· Translations (slides)
· Reflections (flips)
· Rotations (turns)
· Congruence: Understanding that two figures are congruent if one can be mapped onto the other using a sequence of rigid transformations.
· Dilations: Performing and describing dilations (enlargements or reductions) with a center of dilation.
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· Key NJSLS:
· 8.G.A.1: Verify the properties of rotations, reflections, and translations.
· 8.G.A.2: Understand that two-dimensional figures are congruent...
· 8.G.A.3: Describe the effect of dilations, translations, rotations, and reflections on 2D figures.

🌷 April: Pythagorean Theorem
· Focus: Understanding and applying the Pythagorean Theorem.
· Key Concepts:
· The Theorem: Understanding and explaining the proof of $a^2 + b^2 = c^2$ (often using area models).
· Finding Missing Sides: Solving for an unknown leg or hypotenuse in a right triangle.
· Converse of the Theorem: Using the converse ($a^2 + b^2 = c^2$) to determine if a triangle is a right triangle.
· Distance Formula: Using the Pythagorean Theorem to find the distance between two points on a coordinate plane.
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· Key NJSLS:
· 8.G.B.6: Explain a proof of the Pythagorean Theorem and its converse.
· 8.G.B.7: Apply the Pythagorean Theorem to find unknown side lengths.
· 8.G.B.8: Apply the Pythagorean Theorem to find the distance between two points.

☀️ May: Volume & Statistics (Part 1)
· Focus: Finding the volume of 3D figures and introducing bivariate data.
· Key Concepts:
· Volume Formulas: Knowing and using the formulas for the volume of:
· Cones
· Cylinders
· Spheres
· Real-World Problems: Solving for volume or a missing dimension (like radius or height).
· Scatter Plots: Constructing and interpreting scatter plots for bivariate data.
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· Key NJSLS:
· 8.G.C.9: Know the formulas for the volumes of cones, cylinders, and spheres.
· 8.SP.A.1: Construct and interpret scatter plots.

⛱️ June: Statistics (Part 2) & Final Review
· Focus: Analyzing statistical models and reviewing all major concepts.
· Key Concepts:
· Patterns in Data: Describing patterns in scatter plots (positive/negative association, linear/non-linear, clustering, outliers).
· Line of Best Fit: Informally fitting a straight line to data to model a linear association.
· Two-Way Tables: Constructing and interpreting two-way tables to find relative frequencies.
· Spiral Review: Review of all 8.EE, 8.F, and 8.G standards.
· Key NJSLS:
· 8.SP.A.2: Know that straight lines are widely used to model relationships.
· 8.SP.A.3: Use the equation of a linear model to solve problems.
· 8.SP.A.4: Understand patterns of association using two-way tables.
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