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Sample Conceptual Unit for Eighth Grade

Critical eighth-grade concepts build directly from seventh-grade essentials. Fluency with rational number-
computation and algebraic thinking skills is key to eighth-grade mathematics. 

Prioritize the Standards
Linear equations, functions, graphs, and scatter plots connect nearly all of K–7 mathematics and build 

the bridge to algebra. Prioritized standards for these concepts are listed in table 1.
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Table 1: Linear Equations, Functions, Graphs, and Scatter Plots Standards for Grade 8

Solve equations with rational number coefficients, expanding 
expressions using the distributive property and collecting like terms.

Transform equations into simpler forms.

Graph proportional relationships, interpreting the unit rate as the 
slope of the graph.

Use similar triangles to explain why the slope is the same between 
any two distinct points on a nonvertical line in the coordinate plane.

Compare two different proportional relationships represented in 
different ways.

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.

Transform between various forms of linear equations, including 
standard and slope-intercept form.

Plot, analyze, and interpret linear equations in the coordinate 
plane.

Interpret the equation y = mx + b as defining a linear function, 
whose graph is a straight line.

Construct a function to model a linear relationship between two 
quantities.

Give examples of functions that are not linear. Determine the rate of change and initial value of a function from a 
description of a relationship or from two values.

Interpret the rate of change and initial value of a linear function in 
terms of the situation it models, its graph, or a table of values.

Understand that a function is a rule that assigns to each input 
exactly one output.

Understand that the graph of a function is the set of ordered 
pairs consisting of an input and the corresponding output.

Compare properties of two functions represented in different 
ways (algebraically, graphically, numerically in tables, or by verbal 
descriptions).

Describe the relationship between two quantities by analyzing a 
graph (increasing or decreasing, linear or nonlinear).

Sketch a graph that exhibits the features of a function that has 
been described.

Construct and interpret scatter plots. Describe patterns in scatter plots such as clusters, outliers, positive 
or negative associations, and linear or nonlinear association.

Construct and interpret lines of best fit within scatter plots. Use the equation of a linear model to solve problems.

Solve systems of two linear equations in two variables 
algebraically.

Solve simple systems of two linear equations by inspection. 

Estimate solutions to systems of two linear equations by 
graphing the equations.

Solve real-world and mathematical problems leading to two linear 
equations in two variables.

Source: Adapted from NGA & CCSSO, 2010.
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STRATEGIES FOR MATHEMATICS INSTRUCTION AND INTERVENTION

Transformations link spatial awareness with competencies in the coordinate plane (see table 2).

Table 2: Transformations Standards for Grade 8

Model and interpret transformations—rotations, reflections, 
and translations—that produce congruence figures.

Model and interpret a transformation, known as a dilation, 
that produces similar figures.

Describe the effect of dilations, translations, rotations, and 
reflections on figures within the coordinate plane.

Source: Adapted from NGA & CCSSO, 2010.

Transversals and parallel lines link geometry and algebraic equations (see table 3).

Table 3: Transversals and Parallel Lines Standards for Grade 8

Write equations and solve for missing angles that are created 
by the angle sums and exterior angles of triangles.

Write equations and solve for missing angles that are created 
when parallel lines are cut by a transversal.

Write equations and solve for missing angles that are created 
by angle-angle criterion for similarity of triangles.

Source: Adapted from NGA & CCSSO, 2010.

The Pythagorean theorem links geometry, the coordinate plane, irrational numbers, and algebraic equa-
tions (see table 4).

Table 4: Pythagorean Theorem Standards for Grade 8

Know and apply the properties of integer exponents to 
evaluate expressions.

Use square root and cube root symbols to represent solutions to 
equations. 

Evaluate square roots of small perfect squares and cube roots 
of small perfect cubes.

Know that numbers that are not rational are called irrational. 

Give examples and evaluate √2 and other irrational numbers. Understand that numbers have decimal expansions.

Understand that the decimal expansions of rational numbers 
either repeat or terminate.

Compute rational approximations of irrational numbers. 

Explain a proof of the Pythagorean theorem and its converse. Apply the Pythagorean theorem to determine unknown side 
lengths in right triangles. 

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

Source: Adapted from NGA & CCSSO, 2010.

Organize the Standards Into Big Ideas
Big ideas include:

1. Linear equations, functions, graphs, and scatter plots

2. Transformations

3. Transversals and parallel lines

4. The Pythagorean theorem page 2 of 12
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Sample Conceptual Unit for Eighth Grade

A rough mapping of the big ideas of eighth grade (table 5) provides students with twenty weeks for linear 
programming, four weeks for transformations, four weeks for transversals and parallel lines, and eight 
weeks to understand and employ the Pythagorean theorem.

Table 5: Preliminary Mapping of Prioritized Big Ideas for Grade 8

100 Days 20 Days 20 Days 40 Days
Linear equations, functions, 
graphs, and scatter plots

Transformations Transversals and parallel lines The Pythagorean theorem

The prioritized standards in table 5 could be more fully described as follows.

•	 Linear equations allow for the algebraic and graphical interpretation and representation of real-
world situations.

•	 Figures can be shifted and manipulated and yet still be congruent or similar.

•	 The measurements of angles created by intersecting and connecting lines can be calculated by 
recognizing their relationships and relative positions.

•	 Right triangles behave in unique ways that allow for their use in real-world situations; the areas of 
squares formed from each side of a right triangle form a special relationship.

Unwrap the Standards Into Discrete Learning Targets
Unwrapping clarifies teams’ understanding of standards and learning progressions. Tables 6–9 (pages 

3–5) show sample unwrapped targets of eighth-grade prioritized standards.

Table 6: Unwrapped Linear Equations, Functions, Graphs, and Scatter Plots Targets for Grade 8

I can . . . 
Plot proportional relationships in the Cartesian plane Prove that the slope of a line is constant between any two 

points using similar triangles

Recognize the line’s slope as the unit rate Derive the equation for a line through the origin, y = mx

Compare and interpret graphs of proportional relationships 
with equations of proportional relationships

Derive the equation for any line, y = mx + b

Write and solve linear equations with one solution Solve linear equations in one variable with rational number 
coefficients, when solutions require expanding terms using the 
distributive property and the combining of like terms

Write and solve linear equations with no solutions Write and solve linear equations with an infinite number of 
solutions

Know that solutions to systems of linear equations are 
represented graphically by the point of intersection of two 
lines

Solve systems of linear equations algebraically, by substitution 
or elimination

Know that the intersection of two lines is the only coordinate 
that represents a solution to both equations

Identify upon inspection the solution to a simple system of 
linear equations

continued à
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STRATEGIES FOR MATHEMATICS INSTRUCTION AND INTERVENTION

Solve systems of linear equations that represent mathematical 
problems graphically

Identify functions by examining input-output charts in which 
each input has only one output

Solve systems of linear equations that represent real-world 
problems graphically

Identify functions by examining graphs—horizontal lines are 
functions; vertical lines are not functions

Compare the properties of functions represented algebraically, 
graphically, in table or input-output charts, through verbal 
descriptions

Recognize the equation, y = mx + b, as the formula for a 
straight line

Write the equations for lines given the rate of change (or 
slope), m and a coordinate: y – y1 = m(x – x1) where  

y2 – y1

x2 – x1

m =
 

Identify equations that will not result in straight lines

Write the equations for lines given two coordinates:  

y – y1 = m(x – x1) where
 

y2 – y1

x2 – x1

m =
 

Verbally, or in writing, describe the attributes of a function 

Identify the rate of change (or slope, m) and initial value 
(y-intercept or given coordinate) when given the written 
description, graph, or input-output chart

Sketch the graph of a function given a verbal or written 
description

Make scatter plots based on data provided in two numerical 
variables

Draw a line of best fit through a scatter plot and communicate 
whether the line of best fit is strong or weak

Analyze scatter plots, identifying whether clustering or 
outliers exist, whether plots are linear or nonlinear, and 
whether relationships are positive or negative

Identify and analyze the slope and y-intercept of a line of best 
fit

Table 7: Unwrapped Transformations Targets for Grade 8

I can . . . 
Rotate figures Reflect figures

Translate figures Dilate figures

Demonstrate and plot the rotation of figures in the Cartesian 
plane

Demonstrate and plot the translation of figures in the Cartesian 
plane

Demonstrate and plot the reflection of figures in the Cartesian 
plane

Demonstrate and plot the dilation of figures in the Cartesian 
plane

Prove the two 2-D figures are congruent by describing how 
the first figure can be rotated, reflected, and/or translated to 
match the second figure

Table 8: Unwrapped Transversals and Parallel Lines Targets for Grade 8

I can . . . 
Informally prove that the sum of the angles of triangles is 180° Informally prove that the sum of the interior and exterior 

angles of triangles is 180°

Informally prove that the equivalent and supplementary 
natures of angles created when parallel lines are cut by a 
transversal

Informally prove the angle-angle criterion for the similarity of 
triangles
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Sample Conceptual Unit for Eighth Grade

Table 9: Unwrapped Pythagorean Theorem Targets for Grade 8

I can . . . 
Evaluate expressions involving integer exponents Solve equations in which a number is squared or cubed

Apply rules for combining exponents when terms with 
common bases are multiplied or divided

Find the square roots of perfect squares

Find the cube roots of perfect cubes Identify irrational numbers as the roots of numbers that are not 
“perfect”

Demonstrate that every fraction (or rational number) will 
result in a terminating or repeating decimal

Approximate the values of irrational numbers

Contrast this attribute of rational numbers with the lack of 
this attribute in irrational numbers

Plot irrational numbers on a number line, locating irrational 
numbers between two whole numbers

Demonstrate instances when the Pythagorean theorem 
applies to triangles

Demonstrate instances when the Pythagorean theorem does 
not apply to triangles

Use the Pythagorean theorem to find the distance between 
two points in the Cartesian plane

Find the unknown sides of right triangles using the Pythagorean 
theorem in 2-D and 3-D real-world and mathematical problems

Supporting standards can inform the teaching and learning of eighth-grade big ideas (see tables 10–13).

Table 10: Supporting Linear Equations, Functions, Graphs, and Scatter Plots Standards for Grade 8

Solve linear equations in one variable. Give examples of linear equations in one variable with one 
solution, infinitely many solutions, or no solutions.

Interpret patterns of association within 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. 

Source: Adapted from NGA & CCSSO, 2010.

Table 11: Supporting Transformations Standards for Grade 8

Plot ordered pairs in the coordinate plane. Find the area and perimeter of figures that are plotted in the 
coordinate plane.

Source: Adapted from NGA & CCSSO, 2010.

Table 12: Supporting Transversals and Parallel Lines Standards for Grade 8

Construct angles using Euclidean tools. Construct parallel and perpendicular lines using Euclidean tools.

Source: Adapted from NGA & CCSSO, 2010.

Table 13: Supporting Pythagorean Theorem Standards for Grade 8

Express very large and very small numbers in scientific 
notation.

Perform operations with numbers expressed in scientific 
notation, including problems where both decimal and scientific 
notation are used.

Source: Adapted from NGA & CCSSO, 2010.
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STRATEGIES FOR MATHEMATICS INSTRUCTION AND INTERVENTION

Student learning develops along a continuum. Investigating the continuum of learning when unwrapping 
standards can further inform teams’ knowledge of prioritized content. This practice facilitates differentia-
tion of instruction. Figure 1 is an example of a learning continuum for prioritized standards. 

Solve systems of linear 
equations exactly and 

approximately.

Use similar triangles to 
explain why the slope m 
is the same between any 
two distinct points on a 
nonvertical line in the 

coordinate plane and derive 
the equation y = mx + b.

Represent the proportional 
ordered pairs on a line.

An example of a portion of an eighth-grade common assessment follows.

1. 
a. The graph shows how the number of cakes that Josie can bake is directly proportional to the number 

of eggs she has.
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b. What is the constant of variation, or slope?

c. Sketch a new line that shows a constant of variation of one cake for each egg.

Figure 1: Sample learning continuum for prioritized eighth-grade standards. continued à
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Sample Conceptual Unit for Eighth Grade

2. 
a. Plot (–2,–2) and (1,4) and find the slope of the line that passes through the points.

b. Then plot (–3,–3) and (2,1) and draw the line that passes through the points.

c. Describe how the slope of this second line compares to the first.

continued à
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STRATEGIES FOR MATHEMATICS INSTRUCTION AND INTERVENTION

3. 
a. Graph y = 3x.

b. Write a story of a situation that the graph could describe.

continued à
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Sample Conceptual Unit for Eighth Grade

c. Plot (–1, –3) and (3, 1) and draw the line that passes through the points.

d. Find the point where the line intercepts the y-axis.  

e. Find the slope of the line.  

f. Write the equation of the line.  
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STRATEGIES FOR MATHEMATICS INSTRUCTION AND INTERVENTION

A sample knowledge package (Ma, 1999) for eighth grade is provided in figure 2. Knowledge packages 
guide teams as they further unwrap standards and brainstorm concepts that connect to, and connect from, 
big ideas. 

Converting 
Between 

Standard Form 
and Slope-

Intercept Form

Systems 
of Linear 
Equations

Rate, Time, and 
Distance

Slopes, 
y-Intercepts, 

and 
Coordinates

Manipulating 
Terms Within 
Expressions 

and Equations

Linear 
Equations

Proportional 
Reasoning 
and Similar 
Triangles

Figure 2: Sample knowledge package for eighth grade.

Create Detailed, Viable Curriculum Maps
Teacher teams next expand their preliminary mapping of prioritized big ideas to organize standards into 

cohesive and sequential coherence units. Table 14 includes a general mapping of prioritized eighth-grade 
standards.
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Table 14: General Mapping of Prioritized Eighth-Grade Standards

Unit 1

Linear Equations 
With One and 
Two Variables 

40 Days

Unit 2

Functions and 
Scatter Plots

35 Days

Unit 3

Systems 
of Linear 
Equations

25 Days

Unit 4

Transfor-
mations

20 Days

Unit 5

Transversals 
and Paral-
lel Lines

20 Days

Unit 6

The 
Pythagorean 

Theorem

40 Days
Transform equations into 
simpler forms.

Solve equations with 
rational number 
coefficients, expanding 
expressions using the 
distributive property and 
collecting like terms.

Construct and interpret 
scatter plots.

Construct and interpret 
lines of best fit within 
scatter plots.

Solve systems 
of two linear 
equations in 
two variables 
algebraically.

Model and 
interpret 
transforma-
tions—rotations, 
reflections, and 
translations—
that produce 
congruence 
figures.

Write equations 
and solve for 
missing angles 
that are created 
by the angle 
sums and 
exterior angles of 
triangles.

Know and apply 
the properties of 
integer exponents 
to evaluate 
expressions.

continued à
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Sample Conceptual Unit for Eighth Grade

Compare two 
different proportional 
relationships represented 
in different ways.

Graph proportional 
relationships, 
interpreting the unit rate 
as the slope of the graph.

Use similar triangles to 
explain why the slope is 
the same between any 
two distinct points on 
a nonvertical 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.

Plot, analyze, and 
interpret linear equations 
in the coordinate plane.

Transform between 
various forms of linear 
equations, including 
standard and slope-
intercept form.

Interpret the equation  
y = mx + b as defining 
a linear function, whose 
graph is a straight line.

Determine the rate 
of change and initial 
value of a function 
from a description of a 
relationship or from two 
values.

Interpret the rate of 
change and initial value 
of a linear function in 
terms of the situation it 
models, its graph, or a 
table of values.

Describe patterns in 
scatter plots such 
as clusters, outliers, 
positive or negative 
associations, and linear 
or nonlinear association.

Use the equation of a 
linear model to solve 
problems.

Understand that a 
function is a rule that 
assigns to each input 
exactly one output.

Construct a function 
to model a linear 
relationship between 
two quantities.

Compare properties 
of two functions 
represented in different 
ways (algebraically, 
graphically, numerically 
in tables, or by verbal 
descriptions).

Sketch a graph that 
exhibits the features of 
a function that has been 
described.

Solve simple systems of 
two linear equations by 
inspection.

Give examples of 
functions that are not 
linear.

Understand that the 
graph of a function is 
the set of ordered pairs 
consisting of an input 
and the corresponding 
output.

Describe the 
relationship between 
two quantities by 
analyzing a graph 
(increasing or 
decreasing, linear or 
nonlinear).

Estimate 
solutions to 
systems of two 
linear equations 
by graphing the 
equations.

Solve real-
world and 
mathematical 
problems 
leading to two 
linear equations 
in two variables.

Describe 
the effect 
of dilations, 
translations, 
rotations, and 
reflections on 
figures within 
the coordinate 
plane.

Model and 
interpret a 
transformation, 
known as a 
dilation, that 
produces similar 
figures.

Write equations 
and solve for 
missing angles 
that are created 
by the angle-
angle criterion 
for similarity of 
triangles.

Write equations 
and solve for 
missing angles 
that are created 
when parallel 
lines are cut by a 
transversal.

Evaluate square 
roots of small 
perfect squares and 
cube roots of small 
perfect cubes.

Give examples and 
evaluate √2 and 
other irrational 
numbers.

Understand that the 
decimal expansions 
of rational numbers 
either repeat or 
terminate.

Use square root and 
cube root symbols 
to represent 
solutions to 
equations.

Know that numbers 
that are not rational 
are called irrational.

Understand that 
numbers have 
decimal expansions.

Compute rational 
approximations of 
irrational numbers.

Explain a proof of 
the Pythagorean 
theorem and its 
converse.

Apply the 
Pythagorean 
theorem to 
determine unknown 
side lengths in right 
triangles.

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

Source: Adapted from NGA & CCSSO, 2010.
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STRATEGIES FOR MATHEMATICS INSTRUCTION AND INTERVENTION

Eighth-grade mathematics should focus on applications of rational numbers, ratios, and proportional 
reasoning, and multistep equations and expressions. Students will apply these foundational skills when 
representing, interpreting, and solving linear equations in two variables, when solving for missing angles, 
and when using the Pythagorean theorem.

By the end of eighth grade, students must demonstrate mastery with all rational number operations; 
employ proportional reasoning; compute areas, surface areas, and volumes; manipulate and solve multistep 
equations in one and two variables; and apply algebraic thinking to linear equations. Algebra and geometry 
courses build on these fundamental foundations.
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