RUHANI ONLINE EDUCATION

Grade 8 Mathematics

Full Curriculum Guide
Core Grade 8 Mathematics + ROED Algebra | Bridge / Extension

Purpose: Build a strong Grade 8 mathematical foundation while giving advanced students a structured pathway
into Algebra | concepts without allowing advanced material to replace the core Grade 8 program.

Course Grade 8 Mathematics

Primary audience Students in Grade 8 / equivalent middle-school level

ROED model Live online instruction small groups concept-focused learning

Structure Core curriculum + clearly labeled Extension / Algebra | Bridge

Key strands Number « Algebra * Functions « Geometry « Statistics * Probability « Financial Literacy

Prepared for ROED curriculum development. Master Grade 8 curriculum framework outlining core strands, learning
objectives, instructional progressions, extensions, assessments, and comprehensive end-of-year outcomes.
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1. Course Overview

Grade 8 Mathematics at ROED is designed to take students from confident work with rational numbers and proportional
reasoning into the real-number system, linear equations, functions, systems, geometry, statistics, probability, and practical
financial mathematics. The course emphasizes understanding, representation, reasoning, communication, and application
rather than memorizing procedures.

The curriculum deliberately separates Grade 8 Core expectations from ROED Extension / Algebra | Bridge content. This

allows ROED to serve students at different readiness levels without presenting high-school algebra as if it were required
Grade 8 mathematics.

Central philosophy: Every student should master the core ideas. Students who demonstrate readiness can then move into
carefully sequenced extension work that prepares them for Algebra I.

Recommended instructional balance: Core mastery first; extension second. Advanced topics should deepen mathematical
thinking rather than create pressure to rush through foundational concepts.

2. Course Mission & Learning Philosophy

e Build conceptual understanding before procedural speed.

e Connect equations, tables, graphs, diagrams, words, and real-world situations.

e Use multiple representations so students can explain why an answer works.

e Treat mistakes as information that helps refine mathematical reasoning.

e Develop mathematical communication: students explain, justify, compare, and critique solutions.

e Use real-world applications-especially financial and data contexts-to make mathematics meaningful.
e Provide an appropriate challenge pathway through ROED Extension / Algebra | Bridge topics.

o Use digital tools strategically for graphing, exploration, checking, simulation, and presentation.

3. Curriculum Architecture

Strand Core Grade 8 ROED Extension / Bridge

Number Real numbers, exponents, scientific notation, roots Advanced radical work

Algebra Expressions, linear equations, systems Advanced linear forms; inequalities

Functions Function concept, linear relationships, slope Function notation; parallel/perpendicular
representations lines

Geometry Transformations, congruence, similarity, Pythagorean Coordinate/algebraic extensions
theorem, distance, volume

Growth Sequences, linear vs multiplicative growth Exponential functions and compound

growth

Polynomials = Polynomial operations and factoring

Quadratics - Quadratic functions and equations

Statistics One-variable review + bivariate data More formal modeling

Probability Experimental/theoretical probability, compound Intro conditional probability

Financial Literacy

events, simulations

Integrated throughout + dedicated applications

More sophisticated algebraic modeling

The Extension pathway is not a separate course. It is a structured enrichment layer that can be used when a student has sufficient mastery of

the relevant core material.
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4. Suggested Course Sequence

The sequence below integrates Grade 8 Core requirements with articulated ROED Extension / Algebra | Bridge modules,
offering a comprehensive and structured progression throughout the academic year.

Order

1

Extension A

Extension B

Extension C

Extension D

Extension E

Extension F

Unit

Real Numbers, Exponents & Scientific Notation

Expressions & Linear Equations

Functions & Linear Relationships
Systems of Linear Equations

Geometry Transformations, Congruence & Similarity

Pythagorean Theorem, Distance & Volume

Statistics & Bivariate Data

Probability

Financial Literacy & Mathematical Applications

Advanced Linear Functions

Exponential Relationships & Sequences
Polynomials & Factoring

Quadratic Functions & Equations
Radicals & Advanced Algebra

Systems of Linear Inequalities

Primary focus

Real-number system, roots, integer exponents,
scientific notation

Equivalent expressions, multi-step equations,
reasoning

Functions, slope, representations, linear models
Graphing, substitution, elimination, modeling

Transformations, congruence, similarity, angle
relationships

Right triangles, coordinate distance, 3-D volume

Scatter plots, association, lines of fit, two-way
tables

Sample spaces, compound events, probability
models, simulations

Costs, percent change, savings, loans, depreciation,
modeling

Function notation, point-slope/standard form,
parallel/perpendicular

Exponential models and compound growth
Polynomial operations and factoring

Parabolas, factoring, advanced equation methods
Radical operations and rational expressions

Half-planes, feasible regions, constraints

Pathway Architecture Note: Units 1 through 9 constitute the core grade-level curriculum. Extensions A through
F provide structured, sequenced enrichment modules designed to bridge directly into Grade 9 Algebra I.
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PLACEMENT: CORE

Unit 1 Real Numbers, Exponents & Scientific Notation

Learning Goal: Students extend their understanding of the number system from rational numbers to all real numbers
and use exponents, roots, estimation, and scientific notation accurately in mathematical and real-world contexts.

CORE TOPICS

e Rational and irrational numbers; identifying examples such as mand v2.

e Real-number system and placement on the number line.

e Approximating irrational numbers and locating them between rational values.

e Comparing and ordering real numbers in mathematical and contextual situations.
e Perfect squares and square roots; understanding vn as a number.

e Integer exponents, including zero and negative exponents.

e Exponent rules: product of powers, quotient of powers, and power of a power.

e Scientific notation for very large and very small quantities.

e Multiplying and dividing numbers in scientific notation.

e Adding and subtracting scientific notation when powers are compatible or after rewriting.
e Estimation, magnitude, reasonableness, and checking results.

EXTENSION

Cube roots and perfect cubes; deeper exponent reasoning; more complex scientific-notation applications.

REAL-WORLD APPLICATIONS

Astronomy, microscopic measurements, population data, technology storage, scientific measurements, and interpreting very
large/small quantities.

END-OF-UNIT OUTCOMES

e Classify numbers as rational, irrational, or real.

e Approximate and compare irrational values.

e Apply integer exponent rules and explain the rules using patterns.

e Convert between standard notation and scientific notation.

e Perform operations with scientific notation and judge whether answers are reasonable.
e Explain the difference between an exact value and an approximation.
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PLACEMENT: CORE

Unit 2 Expressions & Linear Equations

Learning Goal: Students manipulate algebraic expressions and solve increasingly complex linear equations while

understanding why each step preserves equality.

CORE TOPICS

Variables, constants, coefficients, terms, and algebraic expressions.
Commutative, associative, and distributive properties.

Combining like terms and identifying equivalent expressions.
Factoring simple expressions using a greatest common factor.
Writing expressions from words and real-world situations.
One-step, two-step, and multi-step linear equations.

Variables on both sides of an equation.

Equations involving fractions and decimals.

Equations with one solution, no solution, or infinitely many solutions.
Checking solutions by substitution.

Writing and solving equations from word problems.

Explaining why operations performed on one side must be performed consistently to preserve equality.

EXTENSION
More complex algebraic manipulation and equations that prepare students for Algebra I.

REAL-WORLD APPLICATIONS

Pricing, wages, distance/rate/time, budgeting, unit cost, and comparison problems.

END-OF-UNIT OUTCOMES

Simplify and factor simple algebraic expressions.
Solve multi-step linear equations accurately.
Identify and interpret one/no/infinite-solution cases.
Translate between verbal situations and equations.

Verify and explain solutions rather than only report an answer.
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PLACEMENT: CORE

Unit 3 Functions & Linear Relationships

Learning Goal: Students understand functions as relationships between inputs and outputs and use tables, graphs,
equations, and words to analyze linear relationships.

CORE TOPICS

e Function concept: each input has one corresponding output.

¢ Input-output tables, mappings, graphs, and equations.

e Domain and range in age-appropriate contexts.

e Recognizing linear and nonlinear relationships.

¢ Slope as rate of change and as a constant relationship between variables.
o Positive, negative, zero, and undefined slope conceptually.

e Y-intercept and x-intercept.

e Slope-intercept form and graphing from equations.

e Writing linear equations from tables, graphs, two points, and contexts.

o Interpreting slope and intercepts in real-world situations.

e Comparing the same relationship represented in words, tables, graphs, and equations.
e Checking whether a proposed graph/equation matches a context.

EXTENSION / ALGEBRA |1 BRIDGE
Function notation f(x), point-slope form, standard form, parallel and perpendicular lines.

REAL-WORLD APPLICATIONS

Taxi/ride costs, phone plans, hourly wages, distance-time relationships, temperature conversion, and fixed-plus-variable cost
models.

END-OF-UNIT OUTCOMES

e Determine whether a relationship is a function.

e Find and interpret slope and intercepts.

e Graph and write linear relationships.

e Move fluently among representations.

e Use a linear equation to make and interpret predictions.
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PLACEMENT: CORE

Unit 4 Systems of Linear Equations

Learning Goal: Students understand a system as two relationships considered simultaneously and use intersections
and algebraic methods to solve and interpret systems.

CORE TOPICS

e Meaning of a system of two linear equations.

e Solution as a point satisfying both equations.

e Solving systems by graphing.

e Solving systems by substitution.

e Solving systems using basic elimination.

e One solution, no solution, and infinitely many solutions.
e Interpreting the intersection in a real-world context.

e Checking a system solution in both original equations.
e Writing systems from word problems and practical situations.
e Comparing algebraic and graphical solutions.

EXTENSION
Systems of linear inequalities and feasible regions.

REAL-WORLD APPLICATIONS

Ticket combinations, two pricing plans, mixture-style situations, break-even comparisons, and financial plan comparisons.

END-OF-UNIT OUTCOMES

e Explain what a system represents.

e Solve a system using more than one method.

e Classify the number of solutions.

e Interpret a solution rather than treating it as an isolated ordered pair.
e Select a reasonable method for a given problem.
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PLACEMENT: CORE

Unit 5 Geometry - Transformations, Congruence & Similarity

Learning Goal: Students use transformations and geometric relationships to reason about congruence, similarity,
scale, and angle relationships.

CORE TOPICS

Translations, reflections, and rotations.

Coordinate rules for transformations.

Dilations and scale factor.

Congruent figures and sequences of transformations.

Similarity and proportional relationships.

Similar triangles and scale factor.

AA similarity and informal geometric justification.

Angle relationships formed by parallel lines and transversals.
Triangle angle sum and exterior-angle relationships.

Using diagrams and coordinates to justify geometric conclusions.

EXTENSION

Algebraic descriptions of transformations and deeper coordinate-geometry reasoning.

REAL-WORLD APPLICATIONS

Maps, scale drawings, photography/design, architecture, engineering diagrams, and indirect measurement.

END-OF-UNIT OUTCOMES

Describe and perform transformations.

Determine whether figures are congruent or similar.

Use scale factors correctly.

Apply angle relationships and triangle angle facts.

Explain geometric reasoning with diagrams, coordinates, and written justification.
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PLACEMENT: CORE

Unit 6 Pythagorean Theorem, Distance & Volume

and use formulas with reasoning.

CORE TOPICS

e Pythagorean theorem a2 + b2 = ¢2

¢ Identifying the hypotenuse and legs.

e Finding missing side lengths.

e Using the converse to identify right triangles.

e Real-world right-triangle problems.

e Coordinate distance derived from the Pythagorean theorem.
e Distance between points in the coordinate plane.
e Volume of cylinders, cones, and spheres.

e Composite and applied volume problems.

e Unit consistency, estimation, and reasonableness.

EXTENSION
More complex coordinate geometry and multi-step measurement modeling.

REAL-WORLD APPLICATIONS

Construction, ramps, ladders, navigation, maps, packaging, storage, tanks, and design.

END-OF-UNIT OUTCOMES

e Use the Pythagorean theorem correctly and explain why it applies.

o Determine whether a triangle is right using the converse.

e Calculate coordinate distance and connect it to right-triangle reasoning.
e Calculate and interpret volume in real situations.

e Use units and estimates to communicate reasonable measurements.
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PLACEMENT: CORE

Unit 7 Statistics & Bivariate Data

Learning Goal: Students analyze one-variable and two-variable data, describe associations, build informal models, and
recognize the limits of predictions.

CORE TOPICS

e Review of mean, median, range, IQR, and MAD as appropriate.
¢ Dot plots, histograms, and box plots.

e Comparing distributions using center and spread.

e Scatter plots and bivariate data.

e Positive, negative, and no association.

e Linear versus nonlinear patterns.

o Outliers and influential points conceptually.

e Informal line of fit and prediction.

¢ Slope and intercept of a simple linear model.

e Making predictions and discussing uncertainty.

e Two-way tables and relative frequencies.

e Sampling, representative samples, sources of bias, and data-collection choices.
e Correlation/association does not by itself establish causation.
e Choosing an appropriate model from a graph or description.

EXTENSION
Stronger quantitative interpretation of models and residual-style thinking informally.

REAL-WORLD APPLICATIONS
Sports statistics, study time and performance, prices and quantities, weather data, population trends, and survey results.

END-OF-UNIT OUTCOMES

e Describe and compare distributions.

e Interpret scatter plots and direction/strength of association.

e Use a line of fit for reasonable predictions.

o Identify outliers and explain their potential effect.

e Interpret two-way tables and relative frequencies.

e Recognize sampling limitations and avoid treating association as proof of causation.
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PLACEMENT: CORE

Unit 8 - Probability

rules, simulations, and experimental evidence.

CORE TOPICS

e Experimental versus theoretical probability.

e Sample spaces using lists, tables, and diagrams.

e Simple and compound events.

¢ Independent and dependent events conceptually.

¢ Addition and multiplication rules in age-appropriate contexts.
e Tree diagrams for multi-step experiments.

e Using simulations to estimate probabilities.

e Comparing experimental results with theoretical expectations.
¢ Understanding long-run relative frequency.

e Interpreting probability from 0 to 1 and as a percentage.

EXTENSION
Introductory conditional probability and more sophisticated multi-stage probability models.

REAL-WORLD APPLICATIONS

Games, weather risk, quality control, surveys, insurance-style risk, and decision-making under uncertainty.

END-OF-UNIT OUTCOMES

e Construct an appropriate sample space.

e Calculate and interpret simple and compound probabilities.

e Distinguish experimental and theoretical probability.

e Use simulations and explain what the results mean.

e« Communicate probability as a number, fraction, decimal, percentage, or verbal likelihood.

Ruhani Online Education (ROED) Grade 8 Mathematics Curriculum Guide

Learning Goal: Students model and analyze simple and compound chance situations using sample spaces, probability

Page 11



PLACEMENT: CORE

Unit 9 Financial Literacy & Mathematical Applications

decisions about everyday financial situations.

CORE TOPICS

¢ Income, expenses, savings, and budgeting.

e Needs versus wants and opportunity cost conceptually.

e Unit price and comparison shopping.

e Fixed and variable costs.

e Linear cost models.

e Discounts, markup, tax, and tips.

e Percent increase and decrease.

e Comparing pricing plans and identifying break-even points.

e Simple interest and introductory compound growth.

e Savings and growth/decay models.

e Loans: principal, interest, total repayment, and monthly-payment concepts.
e Comparing loans and plans using equations, tables, and graphs.
e Depreciation and value over time.

e Checking whether a financial result is realistic.

EXTENSION
Multi-step algebraic financial modeling and exponential growth/decay.

END-OF-UNIT OUTCOMES

e Build and interpret a simple budget.

e Compare prices and plans using unit rates and algebra.
e Calculate and interpret percent changes.

e Model simple savings, loan, and depreciation situations.

e Use graphs/equations to compare alternatives and explain a mathematical decision.
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ROED Extension / Algebra | Bridge

These modules are intentionally separated from Grade 8 Core. They are designed for students who have demonstrated
readiness and can benefit from early exposure to Algebra | concepts.

Instructional rule: extension content should never be used to label a student as "behind" simply because the student has not
studied high-school algebra yet. The core Grade 8 program remains the common foundation.

Extension A: Advanced Linear Functions
e Function notation f(x).

e Point-slope and standard forms.

e Converting among linear equation forms.
o Parallel and perpendicular lines.

e More formal domain/range language.

e Algebraic and graphical comparison of linear functions.

Purpose: Prepare students for Algebra | function work while
strengthening linear reasoning.

Extension C: Polynomials & Factoring

e Polynomial vocabulary: term, coefficient, degree.
e Add and subtract polynomials.

e Multiply monomials and simple binomials.

e Binomial x binomial.

o Special products: (a+b)? (a-b)? (a+b)(a-b).

e GCF factoring, difference of squares, simple x2 + bx + c.

Purpose: Build an algebraic bridge into polynomial operations and
quadratic factoring.

Extension E: Radicals & Advanced Algebra

e Simplifying basic radicals; adding/subtracting like
radicals.

e Multiplying radicals; radicals in quadratic contexts.

e Coordinate distance connections.

e Introductory rational expressions.

e Domain restrictions from denominators.

Purpose: Extend square-root reasoning toward Algebra | radical and
rational-expression work.
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Extension B: Exponential Relationships & Sequences
o Arithmetic and geometric sequences.

e Linear versus multiplicative growth.

e Exponential functions of the form a - bx.

e Growth and decay percentages.

e Comparing linear and exponential models.

e Compound-growth applications.

Purpose: Connect patterns, sequences, percentages, and functions.

Extension D: Quadratic Functions & Equations

e Quadratic patterns and parabolas; tables and vertex.

e Basic quadratic modeling and solving by factoring.

e Completing the square in selected simple cases.

e Quadratic formula & discriminant as a qualitative tool.
e Applications: area, projectile motion, and optimization.

Purpose: Provide an Algebra | preview; advanced methods taught
after prerequisite skills are secure.

Extension F: Systems of Linear Inequalities

e Graphing linear inequalities; solid vs dashed boundary
lines.

o Half-planes and solution regions.

e Systems of inequalities.

o Interpreting feasible regions as constraints.

e Simple real-world optimization/constraint contexts.

Purpose: Extend systems reasoning from equations to inequalities
and constraints.
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Mathematical Practices - Embedded All Year

ROED Grade 8 should explicitly develop all eight mathematical practices. They should not be treated as a one-time unit;
teachers should use them in questioning, written work, projects, discussions, and assessments.

# Practice Instructional Focus
1 Make sense of problems and persevere Identify what is known, choose a path, revise when necessary.
2 Reason abstractly and quantitatively Move between quantities, symbols, context, and meaning.

3 Construct arguments and critique reasoning Justify conclusions and evaluate whether another solution is valid.
4 Model with mathematics Represent real situations with equations, graphs, diagrams, tables,
and data.

5 Use tools strategically Choose calculators, graphing tools, spreadsheets, geometry tools,

or simulations when useful.

6 Attend to precision Use units, notation, labels, definitions, and appropriate accuracy.

7 Look for structure Recognize patterns, properties, relationships, and efficient
methods.

8 Look for repeated reasoning Notice repeated processes and generalize from them.

Digital Mathematics & Tool Use

e Use a calculator strategically rather than as a substitute for reasoning.

e Use Desmos or equivalent graphing technology to explore functions, slope, systems, and models.
o Use spreadsheets for tables, financial calculations, repeated computations, and data analysis.

e Use simulations for probability and experimental data.

e Use digital geometry tools to explore transformations and similarity.

e Teach students to check digital outputs against estimation and mathematical reasoning.
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Assessment Framework

Assessment should measure understanding, application, and communication—not only procedural accuracy. A balanced
ROED assessment system can use the following components:

Assessment type Purpose

Diagnostic/readiness check Identify prerequisite gaps before a unit.

In-class formative checks Catch misconceptions during instruction.

Practice/homework Develop fluency and reinforce concepts.

Problem-solving tasks Measure reasoning and application.

Unit assessment Measure mastery of core unit outcomes.

Extension checkpoint Determine whether a student is ready for bridge content.
Projects/investigations Integrate modeling, data, financial literacy, and communication.
Cumulative review Maintain retention across the year.

Homework & Practice Philosophy

e Homework should reinforce concepts already taught rather than introduce major new material without support.
o Use a mix of fluency, reasoning, application, and explanation questions.

e Include occasional error-analysis questions: "What went wrong?" and "How would you fix it?"

e Use spaced review so earlier topics remain active.

e Avoid excessive repetition when a student has already demonstrated mastery.

e Extension questions should be clearly marked as challenge work.

Parent Communication & Progress Reporting

e Report progress by skill/strand, not only by an overall score.
o Distinguish conceptual understanding, procedural fluency, application, and mathematical communication.
e Explain specific strengths and next steps in parent-friendly language.

e When a student enters Extension, communicate that it is enrichment/Algebra | preparation rather than a replacement for Grade
8 core.

e Use examples of student work when discussing misconceptions or progress.
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Differentiation at ROED

Student need ROED response

Prerequisite gaps Short targeted review; return to the missing concept without lowering the long-term
goal.

On-level Core instruction + varied application and reasoning.

Strong mastery Extension tasks after core mastery is demonstrated.

Advanced / Algebra I ready Use Extension A-F selectively and in sequence.

Needs more practice Scaffold representations, worked examples, guided practice, and retrieval review.

Fast procedural but weak conceptual Require explanation, modeling, error analysis, and representation changes.

understanding

Suggested Integrated Projects

o Design a Mobile Plan: compare fixed + variable pricing plans using linear equations and graphs.

¢ School Event Budget: model costs, revenue, break-even points, discounts, tax, and profit.

o Data Investigation: collect a small dataset, create visualizations, analyze association, and make cautious predictions.

e Probability Simulation: design a chance experiment, simulate it digitally, compare experimental and theoretical results.

e Geometry Design Challenge: use scale, similarity, transformations, Pythagorean theorem, and volume in a design scenario.
¢ Growth Model Investigation: compare linear and exponential growth using a real-world context.
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End-of-Year Grade 8 Outcomes

By the end of the Grade 8 Core program, a successful student should be able to:

Work confidently with rational and irrational numbers as part
of the real-number system.

Use integer exponents, roots, and scientific notation
accurately.

Simplify algebraic expressions and solve multi-step linear
equations.

Recognize, represent, graph, and interpret functions and
linear relationships.

Use slope and intercepts to interpret linear models.

Solve systems of linear equations using appropriate methods
and interpret their meaning.

Perform and explain geometric transformations and reason
about congruence and similarity.

Apply angle relationships, the Pythagorean theorem,
coordinate distance, and volume formulas.

Analyze one-variable and bivariate data, including scatter
plots and informal linear models.

Interpret two-way tables, sampling issues, association, and
prediction limitations.

Calculate and interpret simple and compound probabilities
using appropriate models.

Apply mathematics to budgeting, pricing, percent change,
savings, loans, depreciation, and plan comparisons.
Communicate mathematical reasoning clearly using words,
symbols, tables, graphs, and diagrams.

Use digital mathematical tools strategically and verify results
through estimation and reasoning.

For students completing substantial Extension work: the intended outcome is an informed transition into Algebra I topics, including
advanced linear functions, exponential relationships, polynomial operations/factoring, introductory quadratics, radicals, rational
expressions, and systems of linear inequalities.

ROED Curriculum Quality Standards

Core Grade 8 content must remain identifiable and assessable.

Extension content must be labeled and should not be presented as mandatory Grade 8 mastery.

Every major topic should include conceptual understanding, procedural practice, and application.
Students should regularly explain how and why a method works.
Financial literacy should appear throughout the course rather than only at the end.

Statistics and Probability should remain separate strands for clarity, while still being connected in applications.
Geometry must be a substantial part of the course, not a short add-on.

Students should repeatedly connect multiple representations of the same mathematical relationship.

Assessment should reward reasoning and interpretation alongside correct answers.

The curriculum should allow teachers to adjust depth and pacing without removing the essential Grade 8 outcomes.
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Final Curriculum Map - One-Page Reference

Unit
1

2

Bridge

Core focus
Real numbers, exponents, scientific notation
Expressions and linear equations

Functions and linear relationships

Systems of linear equations
Transformations, congruence, similarity
Pythagorean theorem, distance, volume
Statistics and bivariate data

Probability

Financial literacy and applications

Major extension link
Cube roots/deeper exponent work
Advanced algebraic manipulation

Function notation; point-slope; standard form;
parallel/perpendicular

Systems of linear inequalities

Advanced coordinate geometry

Advanced coordinate/measurement modeling
Deeper modeling

Intro conditional probability

Advanced algebraic financial models

Exponential; polynomials; quadratics; radicals; rational
expressions

This guide is designed as the master Grade 8 curriculum framework for ROED. Individual lesson plans, worksheets,
assessments, and detailed student-facing curriculum materials can be developed from these unit outcomes.
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