
Mendham Township School District
Mathematics Curriculum - 2023
Grade 8 General & Advanced

Aligned 2019 Big Ideas Math Modeling Real Life
In Grade 8, instructional time should focus on three critical areas: (1) formulating and reasoning about expressions and equations, including
modeling an association in bivariate data with a linear equation, and solving linear equations and systems of linear equations; (2) grasping the
concept of a function and using functions to describe quantitative relationships; (3) analyzing two- and three-dimensional space and figures
using distance, angle, similarity, and congruence, and understanding and applying the Pythagorean Theorem.

1. Students use linear equations and systems of linear equations to represent, analyze, and solve a variety of problems. Students recognize
equations for proportions (y/x = m or y = mx) as special linear equations (y = mx + b), understanding that the constant of proportionality (m) is
the slope, and the graphs are lines through the origin. They understand that the slope (m) of a line is a constant rate of change, so that if the
input or x-coordinate changes by an amount A, the output or y-coordinate changes by the amount m·A. Students also use a linear equation to
describe the association between two quantities in bivariate data (such as arm span vs. height for students in a classroom). At this grade, fitting
the model, and assessing its fit to the data are done informally. Interpreting the model in the context of the data requires students to express a
relationship between the two quantities in question and to interpret components of the relationship (such as slope and y-intercept) in terms of
the situation.

Students strategically choose and efficiently implement procedures to solve linear equations in one variable, understanding that when they use
the properties of equality and the concept of logical equivalence, they maintain the solutions of the original equation. Students solve systems of
two linear equations in two variables and relate the systems to pairs of lines in the plane; these intersect, are parallel, or are the same line.
Students use linear equations, systems of linear equations, linear functions, and their understanding of slope of a line to analyze situations and
solve problems.

2. Students grasp the concept of a function as a rule that assigns to each input exactly one output. They understand that functions describe
situations where one quantity determines another. They can translate among representations and partial representations of functions (noting that
tabular and graphical representations may be partial representations), and they describe how aspects of the function are reflected in the different
representations.

3. Students use ideas about distance and angles, how they behave under translations, rotations, reflections, and dilations, and ideas about
congruence and similarity to describe and analyze two-dimensional figures and to solve problems. Students show that the sum of the angles in a
triangle is the angle formed by a straight line, and that various configurations of lines give rise to similar triangles because of the angles created
when a transversal cuts parallel lines. Students understand the statement of the Pythagorean Theorem and its converse, and can explain why the
Pythagorean Theorem holds, for example, by decomposing a square in two different ways. They apply the Pythagorean Theorem to find
distances between points on the coordinate plane, to find lengths, and to analyze polygons. Students complete their work on volume by solving
problems involving cones, cylinders, and spheres.
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Grade 8 Overview (Mad Minute –fractions – decimal- % / Perfect Square w Signed Integers)
The Number System

o Know that there are numbers that are not rational, and approximate them by rational numbers.

Expressions and Equations
o Work with radicals and integer exponents.
o Understand the connections between proportional relationships, lines, and linear equations.
o Analyze and solve linear equations and pairs of simultaneous linear equations.

Functions
o Define, evaluate, and compare functions.
o Use functions to model relationships between quantities.

Geometry
o Understand congruence and similarity using physical models, transparencies, or geometry software.
o Understand and apply the Pythagorean Theorem.
o Solve real-world and mathematical problems involving volume of cylinders, cones and spheres.

Statistics and Probability
o Investigate patterns of association in bivariate data.

Mathematical Practices
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.
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The following chart details the 8th grade curricular focus and is broken out into areas of content, skills, and concepts:

NJ NJ# Comp & Content Skills Concepts
The Number System 8.NS
Know that there are numbers that are not rational, and approximate them by rational numbers.
Know that numbers that are not rational are called irrational.
Understand informally that every number has a decimal
expansion; for rational numbers show that the decimal
expansion repeats eventually, and convert a decimal
expansion which repeats eventually into a rational number.

Understand that the sum or product of two

rational numbers is rational; that the sum of a

rational number and an irrational number is

irrational; and that the product of a nonzero

rational number and an irrational number is

irrational.

8NS1
C9
B3
#30,31

8.NS.A.3

Definitions:
1. Rational numbers
2. Irrational numbers

Convert repeating
decimals to fractions and
fractions to repeating
decimals

*understand that every number
has a decimal expansion

Use rational approximations of irrational numbers to compare
the size of irrational numbers, locate them approximately on
a number line diagram, and estimate the value of expressions
(e.g., pi2). For example, by truncating the decimal expansion
of √2, show that √2 is between 1 and 2, then between 1.4 and
1.5, and explain how to continue on to get better
approximations.

8NS2
C9
B3 #33

Compare irrational
numbers by approximating
them on a number line and
estimate their values

Expressions and Equations 8.EE
Work with radicals and integer exponents
Know and apply the properties of integer exponents to
generate equivalent numerical expressions. For example, 32
X 3–5 = 3–3 = 1/33 = 1/27.

8EE1,
C8
B3
#24,26,
29,32

Exponent properties including:
1. Negative exponents
2. Multiplying powers with

the same base

Simplify expressions using
properties of integer
exponents

Use square root and cube root symbols to

represent solutions to equations of the form

8EE2
C9
B3 #30

8.EE.A.2

Definitions:
1. Square root
2. Cube root
3. Perfect squares
4. Perfect cubes
5. Square root of 2 is

irrational

*Solve equations involving
squares and cubes in which
square root and cube root
is used to solve the
equation
*Calculate square root and
cube root
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and , where p is a positive

rational number.

8.EE.A.2a Evaluate square roots of small perfect

squares and cube roots of small perfect cubes.

Know that is irrational.

8.EE.A.2b Simplify numerical radicals, limiting

to square roots (i.e. nonperfect squares). For

example, simplify to .

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 X 108 and the population of the world as 7
X 109, and determine that the world population is more than
20 times larger.

8EE3
C8
B3 #36

Definition:
1. Scientific notation

Use scientific notation to
make comparisons through
estimation

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.

8EE4
C8
B3 #25

*Choosing units of appropriate
size for measurements
*Interpret scientific notation
shown on a calculator

*Perform operations with
numbers expressed in
scientific notation
*Perform operations with
numbers in scientific
notation and in standard
form

Understand the connections between proportional relationships, lines, and linear equations.
Graph proportional relationships, interpreting the unit rate as
the slope of the graph. Compare two different proportional

8EE5 Define slope as rate of change *Graph proportional
relationships
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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.

C4
B3 #10

*Compare rates/slopes
given a graph vs. an
equation

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.

8EE6
C4, C5
B2#17,18

*Slope-intercept form of a linear
equation
*Slope = steepness of a line;
rise/run

*Write an equation of a
line in slope-intercept form
given a graph
*Calculate slope

*Construct meaning for constant
slope of a line by using similar
triangles (any two points on a line
will equal same slope)

Analyze and solve linear equations and pairs of simultaneous linear equations.
Solve linear equations in one variable. 8EE7

C1
B1 #1
B2 #1
B3 #1

Solve linear equations by
using inverse operations

Give examples of linear equations in one variable with one
solution, infinitely many solutions, or no solutions. Show
which of these possibilities is the case by successively
transforming the given equation into simpler forms, until an
equivalent equation of the form x = a, a = a, or a = b results
(where a and b are different numbers).

8EE7A
C1, C5
B1 #3
B2 #3

Solutions to a linear equation in
one variable:
1. No solution (a = b where a and
b are different numbers)
2. Infinitely many solutions (a = a)
3. One solution (x = a)

*Write equations
representative of each type
of solution
*Solve equations in which
solutions are none, one, or
infinite

Solve linear equations with rational number coefficients,
including equations whose solutions require expanding
expressions using the distributive property and collecting like
terms.

8EE7B
C1, C4,
C5
B1 #2
B2 #2

Solve linear equations with
rational coefficients
requiring simplifying both
sides of the equation before
using inverse operations
(i.e. distributive property
and combining like terms)

Analyze and solve pairs of simultaneous linear equations. 8EE8
C5
B2 #19
B3 #12

Defintions:
1. Systems of Linear Equations
2. Solutions to systems of linear
equations

Solve a system of linear
equations

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.

8EE8A
C5
B3 #11

Solution to a system of linear
equations is the point in which two
lines intersect

Solve a system of linear
equations using graphing

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.

8EE8B
C5
B2
#21,22
B3 #13

*Solve a system of
equations by substitution
*Solve a system of
equations by elimination
*Estimate solutions to a
system of equations by
graphing
*Solve a system of
equations by inspection to
see if no solution, one
solution, or infinite
number of solutions exists
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8.EE.C.8b

Solve systems of two linear equations in two

variables using the substitution method and

estimate solutions by graphing the equations.

Solve simple cases by inspection. For example:

by inspection, conclude that and

have no solution because

cannot simultaneously be 5 and 6. Solve

and using the substitution

method;

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.

8EE8C
C5
B2 #20

Write a system of linear
equations to model a
problem and solve it

Functions 8.F
Define, evaluate, and compare functions.
Understand that a function is a rule that assigns to each input
exactly one output. The graph of a function is the set of
ordered pairs consisting of an input and the corresponding
output

8F1
C7
B3 #19

A function can be expressed as a
function rule, table, or graph

A function assigns each input value
to exactly one output value

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

8F2
C7, C4
B3 #21

Compare rate of change
when the function is
represented as an
equation, table, graph,
and/or verbal description

Interpret the equation y = mx + b as defining a linear
function, whose graph is a straight line; give examples of
functions that are not linear. For example, the function A = s2
giving the area of a square as a function of its side length is
not linear because its graph contains the points (1,1), (2,4)
and (3,9), which are not on a straight line.

8F3
C4, C5,
C7
B3 #22

Slope-intercept form is a way to
represent a linear function, whose
graph is a straight line

Provide examples of
functions that are linear
and non-linear. Identify
them as linear or
non-linear by looking at
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their equations and by
looking at their graphs.

Use functions to model relationships between quantities
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.

8F4
C4, C5,
C7
B3 #20

Definitions:
1. Rate of change
2. Slope
3. Y-intercept

Construct a function using
rate of change and its
initial value given a
description of a
relationship, data in a
table, or graph

Interpret meaning of rate of
change and initial value in real
world context

Describe qualitatively the functional relationship between
two
quantities by analyzing a graph (e.g., where the function is
increasing or decreasing, linear or nonlinear). Sketch a graph
that exhibits the qualitative features of a function that has
been described verbally.

8F5
C7
B3 #23

Analyze a graph as data
increasing, decreasing,
linear, or non-linear

Geometry 8.G
Understand congruence and similarity using physical models, transparencies, or geometry software
Verify experimentally the properties of rotations, reflections,
and translations

8G1
C2
B1 #7, 9,
10
B2 #5, 7
B3 # 4

Definitions:
1. Translation
2. Reflection
3. Rotation
4. Congruency

Through inspection, conclude that
rotations, reflections, and
translations result in figures
congruent to the preimage

Lines are taken to lines, and line segments to line segments
of the same length.

8G1A
C2, C3
B3 #2, 3,
5, 6

A translation, rotation, or
reflection of parts of a figure into
points, lines, line segments, angles,
parallel lines will result in those
parts being congruent to their
preimages

Angles are taken to angles of the same measure 8G1B
C2, C3
B1 #5
B2#4, 8

A translation, rotation, or
reflection of parts of a figure into
points, lines, line segments, angles,
parallel lines will result in those
parts being congruent to their
preimages

Parallel lines are taken to parallel lines 8G1C
C2, C3
B1#4, 6,
8
B2 #6

A translation, rotation, or
reflection of parts of a figure into
points, lines, line segments, angles,
parallel lines will result in those
parts being congruent to their
preimages

Understand that a two-dimensional figure is congruent to
another if the second can be obtained from the first by a

8G2
C2

*Given a sequence of
transformations
(translation, reflection,
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sequence of rotations, reflections, and translations; given two
congruent figures, describe a
sequence that exhibits the congruence between them

B2#9
B3#6

rotation), map a preimage
to its image.
*Create a sequence of
transformations
(translation, reflection,
rotation) that can be used
to map a preimage to its
image

Describe the effect of dilations, translations, rotations, and
reflections on two-dimensional figures using coordinates.

8G3
C2
B2#10
B3#7

Definition:
1. Dilation

Calculate new coordinates
of points after a
transformation
(translation, reflection,
rotations, and dilation)

Discover the effects on coordinates
after a transformation (translation,
reflection, rotation, dilation)

Understand that a two-dimensional figure is similar to
another if the second can be obtained from the first by a
sequence of rotations, reflections, translations, and dilations;
given two similar two dimensional figures, describe a
sequence that exhibits the similarity between them

8G4
C2, C3
B1#12
B2#11,12

Definition:
1. Similarity

*Create similar figures
using a series of
transformations including
dilation and translation,
rotation, and reflection
*Create a sequence of
transformations to map
similar figures to each
other

Use informal arguments to establish facts about the angle
sum and exterior angle of triangles, about the angles created
when parallel lines are cut by a transversal, and the
angle-angle criterion for similarity of triangles. For example,
arrange three copies of the same triangle so that the sum of
the three angles appears to form a line, and give an argument
in terms of transversals why this is so.

8G5
C3
B2#13,
14, 15, 16
B3#8, 9

*Angles created by parallel lines
cut by a transversal
*Angle sum and exterior angles of
triangles
*Angle-angle criterion for similar
triangles

Discover that the sum of three
angles of a triangle equal 180
degrees given an argument in
terms of transversals

Understand and apply the Pythagorean Theorem
Explain a proof of the Pythagorean Theorem and its converse 8G6

C9
B3 #27

The Pythagorean Theorem and its
converse

Prove the Pythagorean Theorem
and its Converse

Apply the Pythagorean Theorem to determine unknown side
lengths in right triangles in real-world and mathematical
problems in two and three dimensions.

8G7
C9
B3#34

Use the Pythagorean
Theorem to solve for the
unknown lengths in right
triangles in 2D and 3D
figures and apply to
real-world problems

Apply the Pythagorean Theorem to find the distance between
two points in a coordinate system

8G8
C9
B3#35

*Distance Formula Use the Pythagorean
Theorem to find distance
between two points in the
coordinate plane (Distance
Formula or right triangle)

Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres
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Know the formulas for the volumes of cones, cylinders, and
spheres and use them to solve real-world and mathematical
problems

8G9
C10
B3#28

Formulas of volume:
1. Cones
2. Cylinders 3. Spheres

Solve real-world problems
involving volumes of cones,
cylinders, and spheres

Statistics and Probability 8SP
Investigate patterns of association in bivariate data
Construct and interpret scatter plots for bivariate
measurement
data to investigate patterns of association between two
quantities. Describe patterns such as clustering, outliers,
positive or negative association, linear association, and
nonlinear association.

8SP1

C6
B3 #14,
15

Definitions:
1. Scatterplot
2. Correlation
3. Linear/non-linear

association

Construct and interpret
scatterplots given two data
sets

Know that straight lines are widely used to model
relationships between two quantitative variables. For scatter
plots that suggest a linear association, informally fit a straight
line, and informally assess the model fit by judging the
closeness of the data points to the line

8SP2
C6
B3 #16

Definitions:
1. Trend line
2. Line of Best Fit

Draw a line of best fit to
show general trend of data
and use it to identify how
strong or weak the
correlation

Use the equation of a linear model to solve problems in the
context of bivariate measurement data, interpreting the slope
and intercept. For example, in a linear model for a biology
experiment, interpret a slope of 1.5 cm/hr as meaning that an
additional hour of sunlight each day is associated with an
additional 1.5 cm in mature plant height.

8SP3
C4, C9
B3 #17

Write the equation for the
line of best fit and
interpret the slope and
y-intercept in context of
the problem

Understand that patterns of association can also be seen in
bivariate categorical data by displaying frequencies and
relative frequencies in a two-way table. Construct and
interpret a two-way table summarizing data on two
categorical variables collected from the same subjects.
Use relative frequencies calculated for rows or columns to
describe possible association between the two variables. For
example, collect data from students in your class on whether
or not they have a curfew on school nights and whether or
not they have assigned chores at home. Is there evidence that
those who have a curfew also tend to have chores?

8SP4
C9
B3 #18

Create a table of data from
a scatterplot or
experiment, calculate the
frequencies, and identify
any trends/correlations
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Pacing Guide & Materials

Unit 1: September – November – Benchmark Test by 11/30
NJLSL Standards

8EE7 8EE7A 8EE7B 8G1 8G1A
8G1B 8G1C 8G2 8G3 8G4
8G5 8G6

Unit 2: December – February – Benchmark Test by 2/28
NJLSL Standards

8EE5 8EE6 8EE8 8EE8A 8EE8B
8EE8C 8F1 8F2 8F3 8F4
8F5

Unit 3: March – May – Benchmark Test by 3/31
NJLSL Standards

8NS1 8NS2 8EE1 8.EE.A.2 8EE3
8EE4 8G7 8G8 8G9 8SP1
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8SP2 8SP3 8SP4 8.NSA.3 8.EE.C.8.B

Grade Level Title Primary / Supplemental
Eighth Big Ideas Math 2019

Modeling Real Life
Primary

Fifth through Eighth Measuring Up: People’s Publishing Supplemental
Fifth through Eighth Com Core Performance Coach 2015 Supplemental
Fifth through Eighth IXLMath.Com Supplemental Software

Differentiation Strategies

● The unit includes presentation of material through multiple modalities such as visual, auditory, and kinesthetic to address the unique
learning styles of all students.

● Assign, assess and modify if necessary, to address needs of at risk learners.
● Provide student with open ended questions that stimulate higher order thinking
● Allow student to consider and express personal opinions
● Tiered Assignments
● Afford student with opportunities for independent projects based on the area of study and the student’s interests
● Have student share and express their thought process, conclusions and the reasoning that led to their conclusion
● Allow for extended time on homework and assessments as described in the student’s plan
● Allow use of calculator
● Check for comprehension and understanding
● Highlight or underline key words
● Permit ample time for student to respond to questions
● Clearly define limits and expectations
● Encourage student to ask for needed assistance
● Preferential seating
● Repeating, clarifying or rewording directions
● Allow for alternate responses
● Provide student with advanced notes
● Allow for extended time on homework and assessments
● Teacher modeling of what is expected and necessary steps to complete task
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● Provide simplified written and verbal instructions
● Permit ample time for student to respond to questions
● Repeating, clarifying or rewording directions
● Allow use of eDictionary/technology to look up unknown words

Math 8

Interdisciplinary Connections (Science)
1. Graphing calculator proficiency for use with radar in science class #MS-PS2-2
2. Simplifying / evaluating / solving equations for chemistry and physical science #MS-PS3-1
3. Understanding velocity and acceleration formulas for balloon car challenge. #MS-PS3-2
4. Calculating slope of a line to determine speed and acceleration
5. Distributive property, coefficient, subscript, and least common multiple to balance equations
6. Interpreting independent and dependent variables to create a table and a graph
7. Interpreting line graphs in speed and acceleration
8. Using formulas to solve problems
9. Creating a scatter plot and drawing in a line of best fit to analyze data in force and motion
10. Dimensional analysis to convert units (eg meters/sec to centimeters/minute) to compare speeds
11. Interpreting rate in physical science
12. Proportional relationships (direct or inverse) in density and frequency and wavelength
13. Scientific notation in Ph and radioactive decay
14. Ratios in chemical formulas
15. Measurements (volume, mass, length, area)
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9.2 Career Readiness
9.2.8.CAP.20: Identify the items to consider when estimating the cost of funding a business

9.4 Life Literacies & Technology
9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and long-term effects to determine the most plausible option
9.4.8.TL.2: Gather data and digitally represent information to communicate a real-world problem
9.4.8.TL.3: Select appropriate tools to organize and present information digitally.
9.4.8.IML.2: Identify specific examples of distortion, exaggeration, or misrepresentation of information.

9.1 Financial Literacy
9.1.8.CR.3: Relate the importance of consumer, business, and government responsibility to the economy and personal finance.
9.1.8.CR.4: Examine the implications of legal and ethical behaviors when making financial decisions
9.1.8.CDM.1: Compare and contrast the use of credit cards and debit cards for specific purchases and the advantages and disadvantages of
using each.
9.1.8.CDM.2: Demonstrate an understanding of the terminology associated with different types of credit and compare and calculate the interest
rates associated with each
9.1.8.CDM.3: Compare and contrast loan management strategies, including interest charges and total principal repayment costs.
9.1.8.CDM.4: Evaluate the application process for different types of loans
9.1.8.CP.2: Analyze how spending habits affect one’s ability to save.
9.1.8.CP.3: Explain the purpose of a credit score and credit record, the factors and impact of credit scores.
9.1.8.CP.4: Summarize borrower’s credit report rights
9.1.8.CP.5: Compare the financial products and services available to borrowers relative to their credit worthiness.
9.1.8.EG.8: Analyze the impact of currency rates over a period of time and the impact on trade, employment, and income.
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9.1.8.FI.1: Identify the factors to consider when selecting various financial service providers.
9.1.8.FI.2: Determine the most appropriate use of various financial products and services to borrow and access money for making purchases
9.1.8.FI.3: Evaluate the most appropriate financial institutions to assist with meeting various personal financial needs and goals. 9.1.8.FI.4:
Analyze the interest rates and fees associated with financial products.
9.1.8.FP.2: Evaluate the role of emotions, attitudes, and behavior (rational and irrational) in making financial decisions.
9.1.8.FP.3: Explain how self-regulation is important to managing money
9.1.8.FP.5: Determine how spending, investing, and using credit wisely contributes to financial well-being
9.1.8.FP.6: Compare and contrast advertising messages to understand what they are trying to accomplish.
9.1.8.FP.7: Identify the techniques and effects of deceptive advertising.
9.1.8.PB.1: Predict future expenses or opportunities that should be included in the budget planning process.
9.1.8.PB.2: Explain how different circumstances can affect one’s personal budget.
9.1.8.PB.5: Identify factors that affect one’s goals, including peers, culture, location, and past experiences
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