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Grade-Level Introduction 
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.
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(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

FLUENCY 
In kindergarten through grade six there are individual content 
standards that set expectations for fluency with 
computations using the standard algorithm (e.g., “fluently” 
multiply multi-digit whole numbers using the standard 
algorithm (5.NBT.5▲). Such standards are culminations of 
progressions of learning, often spanning several grades, 
involving conceptual understanding (such as reasoning about 
quantities, the base-ten system, and properties of 
operations), thoughtful practice, and extra support where 
necessary.  
 

The word “fluent” is used in the standards to mean 
“reasonably fast and accurate” and the ability to use certain 
facts and procedures with enough facility that using them 
does not slow down or derail the problem solver as he or she 
works on more complex problems. Procedural fluency 
requires skill in carrying out procedures flexibly, accurately, 
efficiently, and appropriately. Developing fluency in each 
grade can involve a mixture of just knowing some answers, 
knowing some answers from patterns, and knowing some 
answers from the use of strategies.  

California Mathematics Framework, adopted by the 
California State Board of Education November 6, 2013, 
http://www.cde.ca.gov/ci/ma/cf/draft2mathfwchapters.asp 

(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

FLUENCY 
In kindergarten through grade six there are individual content 
standards that set expectations for fluency with 
computations using the standard algorithm (e.g., “fluently” 
multiply multi-digit whole numbers using the standard 
algorithm (5.NBT.5▲). Such standards are culminations of 
progressions of learning, often spanning several grades, 
involving conceptual understanding (such as reasoning about 
quantities, the base-ten system, and properties of 
operations), thoughtful practice, and extra support where 
necessary.  
 

The word “fluent” is used in the standards to mean 
“reasonably fast and accurate” and the ability to use certain 
facts and procedures with enough facility that using them 
does not slow down or derail the problem solver as he or she 
works on more complex problems. Procedural fluency 
requires skill in carrying out procedures flexibly, accurately, 
efficiently, and appropriately. Developing fluency in each 
grade can involve a mixture of just knowing some answers, 
knowing some answers from patterns, and knowing some 
answers from the use of strategies.  

California Mathematics Framework, adopted by the 
California State Board of Education November 6, 2013, 
http://www.cde.ca.gov/ci/ma/cf/draft2mathfwchapters.asp 

Creative Commons License NC-ND 4.0 Creative Commons License NC-ND 4.0 



8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

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.

Mathematical Practices 

1. Make sense of problems and persevere in solving
them. Mathematically proficient students start by explaining
to themselves the meaning of a problem and looking for entry
points to its solution. They analyze givens, constraints,
relationships, and goals. They make conjectures about the form
and meaning of the solution and plan a solution pathway rather
than simply jumping into a solution attempt. They consider
analogous problems, and try special cases and simpler forms of
the original problem in order to gain insight into its solution.
They monitor and evaluate their progress and change course if
necessary. Older students might, depending on the context of
the problem, transform algebraic expressions or change the
viewing window on their graphing calculator to get the
information they need. Mathematically proficient students can
explain correspondences between equations, verbal
descriptions, tables, and graphs or draw diagrams of important
features and relationships, graph data, and search for regularity
or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem.
Mathematically proficient students check their answers to
problems using a different method, and they continually ask
themselves, “Does this make sense?” They can understand the
approaches of others to solving complex problems and identify
correspondences between different approaches.

Eighth grade students solve real world problems through the 
application of algebraic and geometric concepts. Students seek the 
meaning of a problem and look for efficient ways to represent and 
solve it. They may check their thinking by asking themselves, 
“What is the most efficient way to solve the problem?”, “Does this 
make sense?”, and “Can I solve the problem in a different way?” 

Students: Teachers: 
• Analyze and explain the

meaning of the problem
• Actively engage in problem

solving (Develop, carry out, and
refine a plan)

• Show patience and positive
attitudes

• Ask if their answers make sense
• Check their answers with a

different method

• Pose rich problems and/or
ask open ended questions

• Provide wait-time for
processing/finding solutions

• Circulate to pose probing
questions and monitor
student progress

• Provide opportunities and
time for cooperative
problem solving and
reciprocal teaching
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2. Reason abstractly and quantitatively. Mathematically
proficient students make sense of quantities and their
relationships in problem situations. They bring two
complementary abilities to bear on problems involving
quantitative relationships: the ability to decontextualize—to
abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of
their own, without necessarily attending to their referents—and
the ability to contextualize, to pause as needed during the
manipulation process in order to probe into the referents for the
symbols involved.  Quantitative reasoning entails habits of
creating a coherent representation of the problem at hand;
considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and
flexibly using different properties of operations and objects.

In grade 8, students represent a wide variety of real world 
contexts through the use of real numbers and variables in 
mathematical expressions, equations, and inequalities. They 
examine patterns in data and assess the degree of linearity of 
functions. Students contextualize to understand the meaning of 
the number or variable as related to the problem and 
decontextualize to manipulate symbolic representations by 
applying properties of operations. 

Students: Teachers: 
• Represent a problem

with symbols
• Explain their thinking
• Use numbers flexibly

by applying properties
of operations and place
value

• Examine the
reasonableness of their
answers/calculations

• Ask students to explain
their thinking regardless of
accuracy

• Highlight flexible use of
numbers

• Facilitate discussion
through guided questions
and representations

• Accept varied
solutions/representations
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3. Construct viable arguments and critique the reasoning
of others. Mathematically proficient students understand and
use stated assumptions, definitions, and previously established
results in constructing arguments. They make conjectures and
build a logical progression of statements to explore the truth of
their conjectures. They are able to analyze situations by breaking
them into cases, and can recognize and use counterexamples.
They justify their conclusions, communicate them to others, and
respond to the arguments of others. They reason inductively
about data, making plausible arguments that take into account
the context from which the data arose.  Mathematically
proficient students are also able to compare the effectiveness of
two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an
argument—explain what it is. Elementary students can construct
arguments using concrete referents such as objects, drawings,
diagrams, and actions. Such arguments can make sense and be
correct, even though they are not generalized or made formal
until later grades. Later, students learn to determine domains to
which an argument applies.  Students at all grades can listen or
read the arguments of others, decide whether they make sense,
and ask useful questions to clarify or improve the arguments.
Students build proofs by induction and proofs by contradiction.
CA 3.1 (for higher mathematics only).

In eighth grade, students construct arguments using verbal or 
written explanations accompanied by expressions, equations, 
inequalities, models, and graphs, tables, and other data displays (i.e. 
box plots, dot plots, histograms, etc.). They further refine their 
mathematical communication skills through mathematical 
discussions in which they critically evaluate their own thinking and 
the thinking of other students. They pose questions like “How did 
you get that?”, “Why is that true?” “Does that always work?” They 
explain their thinking to others and respond to others’ thinking.  

Students: Teachers: 
• Make reasonable guesses

to explore their ideas
• Justify solutions and

approaches
• Listen to the reasoning

of others, compare
arguments, and decide if
the arguments of others
makes sense

• Ask clarifying and
probing questions

• Provide opportunities for
students to listen to or read
the conclusions and
arguments of others

• Establish and facilitate a
safe environment for
discussion

• Ask clarifying and probing
questions

• Avoid giving too much
assistance (e.g., providing
answers or procedures)
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4. Model with mathematics. Mathematically proficient
students can apply the mathematics they know to solve
problems arising in everyday life, society, and the workplace.
In early grades, this might be as simple as writing an addition
equation to describe a situation. In middle grades, a student
might apply proportional reasoning to plan a school event or
analyze a problem in the community. By high school, a student
might use geometry to solve a design problem or use a function
to describe how one quantity of interest depends on another.
Mathematically proficient students who can apply what they
know are comfortable making assumptions and approximations
to simplify a complicated situation, realizing that these may
need revision later. They are able to identify important
quantities in a practical situation and map their relationships
using such tools as diagrams, two-way tables, graphs,
flowcharts and formulas. They can analyze those relationships
mathematically to draw conclusions. They routinely interpret
their mathematical results in the context of the situation and
reflect on whether the results make sense, possibly improving
the model if it has not served its purpose.

In grade 8, students model problem situations symbolically, 
graphically, tabularly, and contextually. Students form expressions, 
equations, or inequalities from real world contexts and connect 
symbolic and graphical representations. Students solve systems of 
linear equations and compare properties of functions provided in 
different forms. Students use scatterplots to represent data and 
describe associations between variables. Students need many 
opportunities to connect and explain the connections between the 
different representations. They should be able to use all of these 
representations as appropriate to a problem context. 

Students: Teachers: 
• Make reasonable

guesses to explore their
ideas

• Justify solutions and
approaches

• Listen to the reasoning
of others, compare
arguments, and decide if
the arguments of others
makes sense

• Ask clarifying questions

• Allow time for the process
to take place (model, make
graphs, etc.)

• Model desired behaviors
(think alouds) and thought
processes (questioning,
revision, reflection/written)

• Make appropriate tools
available

• Create an emotionally safe
environment where risk
taking is valued

• Provide meaningful, real
world, authentic,
performance-based tasks
(non traditional work
problems)
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5. Use appropriate tools strategically. Mathematically
proficient students consider the available tools when solving a
mathematical problem. These tools might include pencil and
paper, concrete models, a ruler, a protractor, a calculator, a
spreadsheet, a computer algebra system, a statistical package,
or dynamic geometry software. Proficient students are
sufficiently familiar with tools appropriate for their grade or
course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and
their limitations. For example, mathematically proficient high
school students analyze graphs of functions and solutions
generated using a graphing calculator. They detect possible
errors by strategically using estimation and other mathematical
knowledge. When making mathematical models, they know
that technology can enable them to visualize the results of
varying assumptions, explore consequences, and compare
predictions with data. Mathematically proficient students at
various grade levels are able to identify relevant external
mathematical resources, such as digital content located on a
website, and use them to pose or solve problems. They are able
to use technological tools to explore and deepen their
understanding of concepts.

Students consider available tools (including estimation and 
technology) when solving a mathematical problem and decide 
when certain tools might be helpful. For instance, students in 
grade 8 may translate a set of data given in tabular form to a 
graphical representation to compare it to another data set. 
Students might draw pictures, use applets, or write equations to 
show the relationships between the angles created by a 
transversal. 

Students: Teachers: 
• Select and use tools

strategically (and
flexibly) to visualize,
explore, and compare
information

• Use technological tools
and resources to solve
problems and deepen
understanding

• Make appropriate tools
available for learning
(calculators, concrete
models, digital resources,
pencil/paper, compass,
protractor, etc.)

• Use tools with their
instruction
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6. Attend to precision. Mathematically proficient students try
to communicate precisely to others. They try to use clear
definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose,
including using the equal sign consistently and appropriately.
They are careful about specifying units of measure, and
labeling axes to clarify the correspondence with quantities in a
problem. They calculate accurately and efficiently, express
numerical answers with a degree of precision appropriate for
the problem context. In the elementary grades, students give
carefully formulated explanations to each other. By the time
they reach high school they have learned to examine claims and
make explicit use of definitions.

Eighth grade students continue to refine their mathematical 
communication skills by using clear and precise language in their 
discussions with others and in their own reasoning. Students use 
appropriate terminology when referring to the number system, 
functions, geometric figures, and data displays. 

Students: Teachers: 
• Calculate accurately and

efficiently
• Explain their thinking

using mathematics
vocabulary

• Use appropriate symbols
and specify units of
measure

• Recognize and model
efficient strategies for
computation

• Use (and challenging
students to use)
mathematics vocabulary
precisely and consistently
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7. Look for and make use of structure. Mathematically
proficient students look closely to discern a pattern or structure.
Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may
sort a collection of shapes according to how many sides the
shapes have. Later, students will see 7 x 8 equals the well-
remembered 7 x 5 + 7 x 3, in preparation for learning about the
distributive property. In the expression x2 + 9x + 14, older
students can see the 14 as 2 x 7 and the 9 as 2 + 7. They
recognize the significance of an existing line in a geometric
figure and can use the strategy of drawing an auxiliary line for
solving problems. They also can step back for an overview and
shift perspective. They can see complicated things, such as
some algebraic expressions, as single objects or as being
composed of several objects. For example, they can see 5 – 3(x
– y)2 as 5 minus a positive number times a square and use that
to realize that its value cannot be more than 5 for any real
numbers x and y.

Students routinely seek patterns or structures to model and solve 
problems. In grade 8, students apply properties to generate 
equivalent expressions and solve equations. Students examine 
patterns in tables and graphs to generate equations and describe 
relationships. Additionally, students experimentally verify the 
effects of transformations and describe them in terms of congruence 
and similarity. 

Students: Teachers: 
• Look for, develop, and

generalize relationships
and patterns

• Apply reasonable
thoughts about patterns
and properties to new
situations

• Provide time for applying
and discussing properties

• Ask questions about the
application of patterns

• Highlight different
approaches for solving
problems

7. Look for and make use of structure. Mathematically
proficient students look closely to discern a pattern or structure.
Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may
sort a collection of shapes according to how many sides the
shapes have. Later, students will see 7 x 8 equals the well-
remembered 7 x 5 + 7 x 3, in preparation for learning about the
distributive property. In the expression x2 + 9x + 14, older
students can see the 14 as 2 x 7 and the 9 as 2 + 7. They
recognize the significance of an existing line in a geometric
figure and can use the strategy of drawing an auxiliary line for
solving problems. They also can step back for an overview and
shift perspective. They can see complicated things, such as
some algebraic expressions, as single objects or as being
composed of several objects. For example, they can see 5 – 3(x
– y)2 as 5 minus a positive number times a square and use that
to realize that its value cannot be more than 5 for any real
numbers x and y.

Students routinely seek patterns or structures to model and solve 
problems. In grade 8, students apply properties to generate 
equivalent expressions and solve equations. Students examine 
patterns in tables and graphs to generate equations and describe 
relationships. Additionally, students experimentally verify the 
effects of transformations and describe them in terms of congruence 
and similarity. 

Students: Teachers: 
• Look for, develop, and

generalize relationships
and patterns

• Apply reasonable
thoughts about patterns
and properties to new
situations

• Provide time for applying
and discussing properties

• Ask questions about the
application of patterns

• Highlight different
approaches for solving
problems
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8. Look for and express regularity in repeated
reasoning. Mathematically proficient students notice if
calculations are repeated, and look both for general methods
and for shortcuts. Upper elementary students might notice
when dividing 25 by 11 that they are repeating the same
calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of
slope as they repeatedly check whether points are on the line
through (1, 2) with slope 3, middle school students might
abstract the equation (y – 2)/(x – 1) = 3. Noticing the
regularity in the way terms cancel when expanding (x – 1)(x
+ 1), (x – 1)(x2 + x + 1), and (x – 1)(x3 + x2 + x + 1) might
lead them to the general formula for the sum of a geometric
series. As they work to solve a problem, mathematically
proficient students maintain oversight of the process, while
attending to the details. They continually evaluate the
reasonableness of their intermediate results.

In grade 8, students use repeated reasoning to understand 
algorithms and make generalizations about patterns. Students 
use iterative processes to determine more precise rational 
approximations for irrational numbers. During multiple 
opportunities to solve and model problems, they notice that the 
slope of a line and rate of change are the same value. Students 
flexibly make connections between covariance, rates, and 
representations showing the relationships between quantities. 

Students: Teachers: 
• Look for methods

and shortcuts in
patterns and
repeated
calculations

• Evaluate the
reasonableness of
results and
solutions

• Provide tasks and
problems with
patterns

• Ask about possible
answers before, and
reasonableness after
computations
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when dividing 25 by 11 that they are repeating the same
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lead them to the general formula for the sum of a geometric
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Grade 8 Overview 

The Number System 
• Know that there are numbers that are not rational,

and approximate them by rational numbers.
Expressions and Equations 

• Work with radicals and integer exponents.
• Understand the connection between proportional

relationships, lines, and linear equations.
• Analyze and solve linear equations and pairs of

simultaneous linear equations.

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

quantities.

Geometry 
• Understand congruence and similarity using

physical models, transparencies, or geometry
software.

• Understand and apply the Pythagorean Theorem.
• Solve real-world and mathematical problems

involving volume of cylinders, cones, and spheres.

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

Explanations of Major, Additional and Supporting Cluster-
Level Emphases 

 Major3 [m] clusters – areas of intensive focus where 
students need fluent understanding and application of the 
core concepts. These clusters require greater emphasis than 
the others based on the depth of the ideas, the time that they 
take to master, and/or their importance to future 
mathematics or the demands of college and career readiness. 
The ▲ symbol will indicate standards in a Major Cluster in 
the narrative. 
Additional [a] clusters – expose students to other subjects; 
may not connect tightly or explicitly to the major work of the 
grade  

Supporting [s] clusters – rethinking and linking; areas where 
some material is being covered, but in a way that applies core 
understanding; designed to support and strengthen areas of 
major emphasis. 

*A Note of Caution: Neglecting material will leave gaps in students’ 
skills and understanding and will leave students unprepared for the 
challenges of a later grade.

Grade 8 Overview 

The Number System 
• Know that there are numbers that are not rational,

and approximate them by rational numbers.
Expressions and Equations 

• Work with radicals and integer exponents.
• Understand the connection between proportional

relationships, lines, and linear equations.
• Analyze and solve linear equations and pairs of

simultaneous linear equations.

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

quantities.

Geometry 
• Understand congruence and similarity using

physical models, transparencies, or geometry
software.

• Understand and apply the Pythagorean Theorem.
• Solve real-world and mathematical problems

involving volume of cylinders, cones, and spheres.

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

Explanations of Major, Additional and Supporting Cluster-
Level Emphases 

 Major3 [m] clusters – areas of intensive focus where 
students need fluent understanding and application of the 
core concepts. These clusters require greater emphasis than 
the others based on the depth of the ideas, the time that they 
take to master, and/or their importance to future 
mathematics or the demands of college and career readiness. 
The ▲ symbol will indicate standards in a Major Cluster in 
the narrative. 
Additional [a] clusters – expose students to other subjects; 
may not connect tightly or explicitly to the major work of the 
grade  

Supporting [s] clusters – rethinking and linking; areas where 
some material is being covered, but in a way that applies core 
understanding; designed to support and strengthen areas of 
major emphasis. 

*A Note of Caution: Neglecting material will leave gaps in students’ 
skills and understanding and will leave students unprepared for the 
challenges of a later grade.
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CCSS Where to Focus Grade 8 Mathematics 
Not all of the content in a given grade is emphasized 
equally in the Standards. Some clusters require greater 
emphasis than others based on the depth of the ideas, the 
time that they take to master, and/or their importance to 
future mathematics or the demands of college and career 
readiness. More time in these areas is also necessary for 
students to meet the Standards for Mathematical 
Practice. 

To say that some things have a greater emphasis is not 
to say that anything in the standards can be safely 
neglected in instruction. Neglecting material will leave 
gaps in student skill and understanding and may leave 
students unprepared for the challenges of a later grade. 

Student Achievement Partners, Achieve the Core 
http://achievethecore.org/, Focus by Grade Level, 
http://achievethecore.org/dashboard/300/search/1/2/0/1/
2/3/4/5/6/7/8/9/10/11/12/page/774/focus-by-grade-level 

CCSS Where to Focus Grade 8 Mathematics 
Not all of the content in a given grade is emphasized 
equally in the Standards. Some clusters require greater 
emphasis than others based on the depth of the ideas, the 
time that they take to master, and/or their importance to 
future mathematics or the demands of college and career 
readiness. More time in these areas is also necessary for 
students to meet the Standards for Mathematical 
Practice. 

To say that some things have a greater emphasis is not 
to say that anything in the standards can be safely 
neglected in instruction. Neglecting material will leave 
gaps in student skill and understanding and may leave 
students unprepared for the challenges of a later grade. 

Student Achievement Partners, Achieve the Core 
http://achievethecore.org/, Focus by Grade Level, 
http://achievethecore.org/dashboard/300/search/1/2/0/1/
2/3/4/5/6/7/8/9/10/11/12/page/774/focus-by-grade-level 
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8.NS.A    Know that there are numbers that are not
rational, and approximate them by rational numbers.

8.NS.1    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.

Essential Skills and Concepts: 
o Understand that numbers are classified as rational or

irrational
o Know that all numbers can be written in decimal form
o Show that all rational numbers can be written as a

repeating or terminating decimal
o Convert repeating decimals into fraction form

Question Stems and Prompts:
ü Is this number rational or irrational? How do you know?
ü Write the number as a decimal.
ü Convert the repeating decimal into a fraction or mixed

number.
ü Provide several examples of rational numbers and explain

why they are rational.
ü Provide several examples of irrational numbers and

explain why they are irrational.

Vocabulary   Spanish Cognates 
Tier 2 
• convert   convertir
• rational   racional
• irrational   irracional
Tier 3
• decimal expansion       expansión decimal
• repeating decimal
• terminating decimal

Standards Connections
7.NS.2d à 8.NS.1, 8.NS.1 – 8.NS.2 – 8.EE.2

8.NS.1 Illustrative Tasks:
• Repeating or Terminating,

https://www.illustrativemathematics.org/content-
standards/8/NS/A/1/tasks/1541

8.NS.A    Know that there are numbers that are not
rational, and approximate them by rational numbers.

8.NS.1    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.

Essential Skills and Concepts: 
o Understand that numbers are classified as rational or

irrational
o Know that all numbers can be written in decimal form
o Show that all rational numbers can be written as a

repeating or terminating decimal
o Convert repeating decimals into fraction form

Question Stems and Prompts:
ü Is this number rational or irrational? How do you know?
ü Write the number as a decimal.
ü Convert the repeating decimal into a fraction or mixed

number.
ü Provide several examples of rational numbers and explain

why they are rational.
ü Provide several examples of irrational numbers and

explain why they are irrational.

Vocabulary   Spanish Cognates 
Tier 2 
• convert   convertir
• rational   racional
• irrational   irracional
Tier 3
• decimal expansion       expansión decimal
• repeating decimal
• terminating decimal

Standards Connections
7.NS.2d à 8.NS.1, 8.NS.1 – 8.NS.2 – 8.EE.2

8.NS.1 Illustrative Tasks:
• Repeating or Terminating,

https://www.illustrativemathematics.org/content-
standards/8/NS/A/1/tasks/1541
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8.NS.A.1

Standard Explanation
In seventh grade, adding, subtracting, multiplying, and 

dividing rational numbers was the culmination of numerical 
work with the four basic operations. The number system 
continues to develop in grade eight, expanding to the real 
numbers by introducing irrational numbers, and develops further 
in high school, expanding to become the complex numbers with 
the introduction of imaginary numbers (Adapted from PARCC 
2012).  

In grade eight, students learn that not all numbers can 
be expressed in the form 𝑎/𝑏 where 𝑎 and 𝑏 are positive or 
negative whole numbers with 𝑏 ≠ 0. Such numbers are called 
irrational, and students explore cases of both rational and 
irrational numbers and their decimal expansions to begin to 
understand the distinction. That rational numbers have 
eventually repeating decimal expansions is a direct result of how 
one uses long division to produce a decimal expansion. The full 
reasoning for why the converse is true, that eventually repeating 
decimals represent numbers that are rational, is beyond the scope 
of this grade. But students can use algebraic reasoning to show 
that eventually repeating decimals represent rational numbers in 
certain simple cases. 

 Since every decimal is of one of the two forms 
eventually repeating or non-repeating, this leaves irrational 
numbers as precisely those numbers whose decimal expansions 
do not have a repeating pattern. Students understand this 
informally in grade eight, and they experience approximating 
irrational numbers by rational numbers in simple cases. 
 Ultimately, students should come to an informal understanding 
that the set of real numbers is comprised of rational numbers and 
irrational numbers. They will continue to work with irrational 
numbers and their rational approximations when solving 
equations as 𝑥2 = 18 and in problems involving the Pythagorean 
Theorem. In the Expressions and Equations domain that follows, 
students learn to use radicals to represent such numbers. 
(Adapted from California Department of Education A Look at 
Grades Seven and Eight in California Public Schools: 
Transitioning to the Common Core State Standards in English 
Language Arts and Mathematics [CDE Transition Document] 
2012, Arizona 2012, and N. Carolina 2013) (CA Mathematics 
Framework, adopted Nov. 6, 2013). 

8.NS.A.1

Standard Explanation
In seventh grade, adding, subtracting, multiplying, and 

dividing rational numbers was the culmination of numerical 
work with the four basic operations. The number system 
continues to develop in grade eight, expanding to the real 
numbers by introducing irrational numbers, and develops further 
in high school, expanding to become the complex numbers with 
the introduction of imaginary numbers (Adapted from PARCC 
2012).  

In grade eight, students learn that not all numbers can 
be expressed in the form 𝑎/𝑏 where 𝑎 and 𝑏 are positive or 
negative whole numbers with 𝑏 ≠ 0. Such numbers are called 
irrational, and students explore cases of both rational and 
irrational numbers and their decimal expansions to begin to 
understand the distinction. That rational numbers have 
eventually repeating decimal expansions is a direct result of how 
one uses long division to produce a decimal expansion. The full 
reasoning for why the converse is true, that eventually repeating 
decimals represent numbers that are rational, is beyond the scope 
of this grade. But students can use algebraic reasoning to show 
that eventually repeating decimals represent rational numbers in 
certain simple cases. 

 Since every decimal is of one of the two forms 
eventually repeating or non-repeating, this leaves irrational 
numbers as precisely those numbers whose decimal expansions 
do not have a repeating pattern. Students understand this 
informally in grade eight, and they experience approximating 
irrational numbers by rational numbers in simple cases. 
 Ultimately, students should come to an informal understanding 
that the set of real numbers is comprised of rational numbers and 
irrational numbers. They will continue to work with irrational 
numbers and their rational approximations when solving 
equations as 𝑥2 = 18 and in problems involving the Pythagorean 
Theorem. In the Expressions and Equations domain that follows, 
students learn to use radicals to represent such numbers. 
(Adapted from California Department of Education A Look at 
Grades Seven and Eight in California Public Schools: 
Transitioning to the Common Core State Standards in English 
Language Arts and Mathematics [CDE Transition Document] 
2012, Arizona 2012, and N. Carolina 2013) (CA Mathematics 
Framework, adopted Nov. 6, 2013). 
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8.NS.A    Know that there are numbers that are not
rational, and approximate them by rational numbers.

8.NS.2    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., π2). 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.

Essential Skills and Concepts: 
o Approximate irrational numbers using rational numbers
o Compare irrational numbers using rational

approximations
o Estimate the value of irrational numbers
o Plot the approximate locations of irrational numbers on a

number line

Question Stems and Prompts: 
ü What is the approximate value of this irrational number?

How do you know?
ü Compare these two irrational numbers. Justify your

comparison with numbers and words.
ü Where would this irrational number be located on the

number line?

Vocabulary   Spanish Cognates 
Tier 2 
• approximate  aproximado
• estimate   estimación
• rational   racional
• irrational   irracional
Tier 3
• decimal expansion       expansión decimal
• truncate the decimal

Standards Connections
8.NS.2 – 8.NS.1 – 8.EE.2

8.NS.2 Illustrative Tasks:
• Comparing Rational and Irrational Numbers,

https://www.illustrativemathematics.org/illustrations/336

• Placing A Square Root on the Number Line,
https://www.illustrativemathematics.org/illustrations/336

8.NS.A    Know that there are numbers that are not
rational, and approximate them by rational numbers.

8.NS.2    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., π2). 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.

Essential Skills and Concepts: 
o Approximate irrational numbers using rational numbers
o Compare irrational numbers using rational

approximations
o Estimate the value of irrational numbers
o Plot the approximate locations of irrational numbers on a

number line

Question Stems and Prompts: 
ü What is the approximate value of this irrational number?

How do you know?
ü Compare these two irrational numbers. Justify your

comparison with numbers and words.
ü Where would this irrational number be located on the

number line?

Vocabulary   Spanish Cognates 
Tier 2 
• approximate  aproximado
• estimate   estimación
• rational   racional
• irrational   irracional
Tier 3
• decimal expansion       expansión decimal
• truncate the decimal

Standards Connections
8.NS.2 – 8.NS.1 – 8.EE.2

8.NS.2 Illustrative Tasks:
• Comparing Rational and Irrational Numbers,

https://www.illustrativemathematics.org/illustrations/336

• Placing A Square Root on the Number Line,
https://www.illustrativemathematics.org/illustrations/336
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8.NS.A.2

Standard Explanation
Since every decimal is of one of the two forms 

eventually repeating or non-repeating, this leaves irrational 
numbers as precisely those numbers whose decimal 
expansions do not have a repeating pattern. Students 
understand this informally in grade eight, and they experience 
approximating irrational numbers by rational numbers in 
simple cases. 
 Ultimately, students should come to an informal 
understanding that the set of real numbers is comprised of 
rational numbers and irrational numbers. They will continue 
to work with irrational numbers and their rational 
approximations when solving equations as 𝑥2 = 18 and in 
problems involving the Pythagorean Theorem. In the 
Expressions and Equations domain that follows, students 
learn to use radicals to represent such numbers. (Adapted 
from California Department of Education A Look at Grades 
Seven and Eight in California Public Schools: Transitioning 
to the Common Core State Standards in English Language 
Arts and Mathematics [CDE Transition Document] 2012, 
Arizona 2012, and N. Carolina 2013) (CA Mathematics 
Framework, adopted Nov. 6, 2013). 

8.NS.2 Examples:

8.NS.A.2

Standard Explanation
Since every decimal is of one of the two forms 

eventually repeating or non-repeating, this leaves irrational 
numbers as precisely those numbers whose decimal 
expansions do not have a repeating pattern. Students 
understand this informally in grade eight, and they experience 
approximating irrational numbers by rational numbers in 
simple cases. 
 Ultimately, students should come to an informal 
understanding that the set of real numbers is comprised of 
rational numbers and irrational numbers. They will continue 
to work with irrational numbers and their rational 
approximations when solving equations as 𝑥2 = 18 and in 
problems involving the Pythagorean Theorem. In the 
Expressions and Equations domain that follows, students 
learn to use radicals to represent such numbers. (Adapted 
from California Department of Education A Look at Grades 
Seven and Eight in California Public Schools: Transitioning 
to the Common Core State Standards in English Language 
Arts and Mathematics [CDE Transition Document] 2012, 
Arizona 2012, and N. Carolina 2013) (CA Mathematics 
Framework, adopted Nov. 6, 2013). 

8.NS.2 Examples:
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8.EE.A    Work with radicals and integer exponents.

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

Essential Skills and Concepts: 
o Solve problems involving integer exponents
o Create equivalent expressions using the properties of

exponents
o Apply and explain the properties of exponents

Question Stems and Prompts:
ü What is the equivalent expression for the given power?
ü Explain the meaning of the power(s) and use this

information to help you simplify the numerical
expression.

ü Simplify using the properties of exponents.

Vocabulary   Spanish Cognates 
Tier 2 
• power
• base   base
Tier 3
• equivalent   equivalente
• numerical expression expresiones númerica
• exponent   exponente
• integer

Standards Connections
6.EE.1 à 8.EE.1
8.EE.1 à 8.EE.3, 8.EE.4

8.EE.1 Illustrative Task:
• Raising to the Zero and Negative Powers,

https://www.illustrativemathematics.org/content-
standards/8/EE/A/1/tasks/1438

8.EE.A    Work with radicals and integer exponents.

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

Essential Skills and Concepts: 
o Solve problems involving integer exponents
o Create equivalent expressions using the properties of

exponents
o Apply and explain the properties of exponents

Question Stems and Prompts:
ü What is the equivalent expression for the given power?
ü Explain the meaning of the power(s) and use this

information to help you simplify the numerical
expression.

ü Simplify using the properties of exponents.

Vocabulary   Spanish Cognates 
Tier 2 
• power
• base   base
Tier 3
• equivalent   equivalente
• numerical expression expresiones númerica
• exponent   exponente
• integer

Standards Connections
6.EE.1 à 8.EE.1
8.EE.1 à 8.EE.3, 8.EE.4

8.EE.1 Illustrative Task:
• Raising to the Zero and Negative Powers,

https://www.illustrativemathematics.org/content-
standards/8/EE/A/1/tasks/1438
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8.EE.A    Work with radicals and integer exponents.

8.EE.2    Use square root and cube root symbols to represent
solutions to equations of the form x2 = p and x3 = p, where p is
a positive rational number. Evaluate square roots of small
perfect squares and cube roots of small perfect cubes. Know
that √2 is irrational.

Essential Skills and Concepts: 
o Solve problems involving square and cube roots
o Evaluate the square roots of perfect squares
o Evaluate the cube roots of perfect cubes
o Know that √2 is irrational
o Know other common irrational numbers

Question Stems and Prompts:
ü Find the square root/cube root.
ü How do you know if a root is rational or irrational?
ü Give an example of an irrational number and explain how

you know that it is irrational.

Vocabulary   Spanish Cognates 
Tier 2 
• rational   racional
• irrational   irracional
Tier 3
• square root
• cube root
• perfect square
• perfect cube        cubo perfecto
Standards Connections
7.NS.3, 6.EE.5 à 8.EE.2
8.NS.1 – 8.EE.2 – 8.NS.2
8.EE.2 – 8.G.6
8.EE.2 à 8.G.9

8.EE.A    Work with radicals and integer exponents.

8.EE.2    Use square root and cube root symbols to represent
solutions to equations of the form x2 = p and x3 = p, where p is
a positive rational number. Evaluate square roots of small
perfect squares and cube roots of small perfect cubes. Know
that √2 is irrational.

Essential Skills and Concepts: 
o Solve problems involving square and cube roots
o Evaluate the square roots of perfect squares
o Evaluate the cube roots of perfect cubes
o Know that √2 is irrational
o Know other common irrational numbers

Question Stems and Prompts:
ü Find the square root/cube root.
ü How do you know if a root is rational or irrational?
ü Give an example of an irrational number and explain how

you know that it is irrational.

Vocabulary   Spanish Cognates 
Tier 2 
• rational   racional
• irrational   irracional
Tier 3
• square root
• cube root
• perfect square
• perfect cube        cubo perfecto
Standards Connections
7.NS.3, 6.EE.5 à 8.EE.2
8.NS.1 – 8.EE.2 – 8.NS.2
8.EE.2 – 8.G.6
8.EE.2 à 8.G.9
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8.EE.A.2

Standard Explanation 
 Students recognize perfect squares and cubes, understanding 
that non-perfect squares and non-perfect cubes are irrational. 
Students recognize that squaring a number and taking the 
square root √  of a number are inverse operations; likewise, 
cubing a number and taking the cube root √𝒙	𝟑 are inverse 
operations. (Adapted from N. Carolina 2013) 

Students do not learn the properties of rational 
exponents until high school. However, in grade eight they 
start to work systematically with the square root and cube 
root symbols, writing, for example, √𝟔𝟒 = 𝟖 and √𝟓𝟑𝟑 =
𝟓.	Since .𝒑 is defined to only mean the positive solution to 
the equation 𝒙𝟐 = p (when it exists), it is not correct to say 
that √𝟔𝟒 = ±𝟖.	However, a correct solution to 𝒙𝟐 =
𝟔𝟒	would be 𝒙 = ±√𝟔𝟒 = ±𝟖. Students in grade eight are 
not in a position to prove that these are the only solutions, but 
rather use informal methods such as guess and check to verify 
them (Progressions 6-8 EE 2011). 

Students recognize perfect squares and cubes, 
understanding that non-perfect squares and non-perfect cubes 
are irrational. Students should generalize from many 
experiences that: (MP.2, MP.5, MP.6, and MP.7) 
• Squaring a square root of a number returns the number

back (e.g., (√𝟓)𝟐 = 𝟓)
• Taking the square root of the square of a number

sometimes returns the number back (e.g., √𝟕𝟐 = 	√𝟒𝟗 =
𝟕, while .(−𝟑)𝟐 = 	√𝟗 = 𝟑	 ≠ 	−𝟑)

• Cubing a number and taking the cube root can be
considered inverse operations.

(CA Mathematics Framework, adopted Nov. 6, 2013) 

SBAC Sample Items: 

8.EE.A.2

Standard Explanation 
 Students recognize perfect squares and cubes, understanding 
that non-perfect squares and non-perfect cubes are irrational. 
Students recognize that squaring a number and taking the 
square root √  of a number are inverse operations; likewise, 
cubing a number and taking the cube root √𝒙	𝟑 are inverse 
operations. (Adapted from N. Carolina 2013) 

Students do not learn the properties of rational 
exponents until high school. However, in grade eight they 
start to work systematically with the square root and cube 
root symbols, writing, for example, √𝟔𝟒 = 𝟖 and √𝟓𝟑𝟑 =
𝟓.	Since .𝒑 is defined to only mean the positive solution to 
the equation 𝒙𝟐 = p (when it exists), it is not correct to say 
that √𝟔𝟒 = ±𝟖.	However, a correct solution to 𝒙𝟐 =
𝟔𝟒	would be 𝒙 = ±√𝟔𝟒 = ±𝟖. Students in grade eight are 
not in a position to prove that these are the only solutions, but 
rather use informal methods such as guess and check to verify 
them (Progressions 6-8 EE 2011). 

Students recognize perfect squares and cubes, 
understanding that non-perfect squares and non-perfect cubes 
are irrational. Students should generalize from many 
experiences that: (MP.2, MP.5, MP.6, and MP.7) 
• Squaring a square root of a number returns the number

back (e.g., (√𝟓)𝟐 = 𝟓)
• Taking the square root of the square of a number

sometimes returns the number back (e.g., √𝟕𝟐 = 	√𝟒𝟗 =
𝟕, while .(−𝟑)𝟐 = 	√𝟗 = 𝟑	 ≠ 	−𝟑)

• Cubing a number and taking the cube root can be
considered inverse operations.

(CA Mathematics Framework, adopted Nov. 6, 2013) 

SBAC Sample Items: 
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.EE.A    Work with radicals and integer exponents.

8.EE.3    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 × 108 and the population of the world as 7
× 109, and determine that the world population is more than
20 times larger.

Essential Skills and Concepts: 
o Express very large or very small numbers using scientific

notation
o Read and write numbers in scientific notation
o Write and explain multiplicative comparisons of numbers

in scientific notation

Question Stems and Prompts: 
ü How would you rewrite this number using scientific

notation?
ü How many times larger/smaller is this amount than the

other?
ü Write the following numbers in scientific notation.
ü Provide examples of real-life numbers that are written in

scientific notation and explain why they need to be
written this way.

Vocabulary   Spanish Cognates 
Tier 3 
• scientific notation        notación cientifica
• powers of ten

Standards Connections
5.NBT.2, 4.OA.2 à 8.EE.3
8.EE.1 à 8.EE.3
8.EE.3 – 8.EE.4

8.EE.A    Work with radicals and integer exponents.

8.EE.3    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 × 108 and the population of the world as 7
× 109, and determine that the world population is more than
20 times larger.

Essential Skills and Concepts: 
o Express very large or very small numbers using scientific

notation
o Read and write numbers in scientific notation
o Write and explain multiplicative comparisons of numbers

in scientific notation

Question Stems and Prompts: 
ü How would you rewrite this number using scientific

notation?
ü How many times larger/smaller is this amount than the

other?
ü Write the following numbers in scientific notation.
ü Provide examples of real-life numbers that are written in

scientific notation and explain why they need to be
written this way.

Vocabulary   Spanish Cognates 
Tier 3 
• scientific notation        notación cientifica
• powers of ten

Standards Connections
5.NBT.2, 4.OA.2 à 8.EE.3
8.EE.1 à 8.EE.3
8.EE.3 – 8.EE.4
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.EE.A.3

Standard Explanation
Students expand their exponent work as they perform 

operations with numbers expressed in scientific notation, 
including problems where both decimal and scientific 
notation are used. Students use scientific notation to express 
very large or very small numbers. Students compare and 
interpret scientific notation quantities in the context of the 
situation, recognizing that the powers of 10 indicated in 
quantities expressed in scientific notation follow the rules of 
exponents shown previously (8.EE.3–4▲) [adapted from 
CDE 2012d, ADE 2010, and NCDPI 2013b] (CA 
Mathematics Framework, adopted Nov. 6, 2013). 

Students recognize that if the exponent increases by one, 
the value increases 10 times. Likewise, if the exponent 
decreases by one, the value decreases 10 times. Students 
solve problems using addition, subtraction or multiplication, 
expressing the answer in scientific notation (Adapted from 
N. Carolina 2012).

8.EE.3 Illustrative Tasks:
• Orders of Magnitude,

https://www.illustrativemathematics.org/content-
standards/8/EE/A/3/tasks/1593

• Pennies to Heaven,
https://www.illustrativemathematics.org/content-
standards/8/EE/A/3/tasks/1291

8.EE.A.3

Standard Explanation
Students expand their exponent work as they perform 

operations with numbers expressed in scientific notation, 
including problems where both decimal and scientific 
notation are used. Students use scientific notation to express 
very large or very small numbers. Students compare and 
interpret scientific notation quantities in the context of the 
situation, recognizing that the powers of 10 indicated in 
quantities expressed in scientific notation follow the rules of 
exponents shown previously (8.EE.3–4▲) [adapted from 
CDE 2012d, ADE 2010, and NCDPI 2013b] (CA 
Mathematics Framework, adopted Nov. 6, 2013). 

Students recognize that if the exponent increases by one, 
the value increases 10 times. Likewise, if the exponent 
decreases by one, the value decreases 10 times. Students 
solve problems using addition, subtraction or multiplication, 
expressing the answer in scientific notation (Adapted from 
N. Carolina 2012).

8.EE.3 Illustrative Tasks:
• Orders of Magnitude,

https://www.illustrativemathematics.org/content-
standards/8/EE/A/3/tasks/1593

• Pennies to Heaven,
https://www.illustrativemathematics.org/content-
standards/8/EE/A/3/tasks/1291
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.EE.A    Work with radicals and integer exponents.

8.EE.4    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.

Essential Skills and Concepts: 
o Add, subtract, multiply, and divide numbers in scientific

notation (including those where both decimal and
scientific notation are used)

o Select size appropriate measurements for real-life
problems involving scientific notation

o Understand scientific notation values given while using a
calculator or computer

Question Stems and Prompts: 
ü Interpret your solution after performing operations with

scientific notation. What does your answer mean and how
do you know?

ü What units are most appropriate for this situation? How
do you know?

Vocabulary      Spanish Cognates 
Tier 3 
• scientific notation        notación cientifica
• decimal notation          notación decimal 

Standards Connections
7.EE.3 à 8.EE.4
8.EE.1 à 8.EE.4
8.EE.3 – 8.EE.4

8.EE.4 Examples:

8.EE.A    Work with radicals and integer exponents.

8.EE.4    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.

Essential Skills and Concepts: 
o Add, subtract, multiply, and divide numbers in scientific

notation (including those where both decimal and
scientific notation are used)

o Select size appropriate measurements for real-life
problems involving scientific notation

o Understand scientific notation values given while using a
calculator or computer

Question Stems and Prompts: 
ü Interpret your solution after performing operations with

scientific notation. What does your answer mean and how
do you know?

ü What units are most appropriate for this situation? How
do you know?

Vocabulary   Spanish Cognates 
Tier 3 
• scientific notation        notación cientifica
• decimal notation         notación decimal 

Standards Connections
7.EE.3 à 8.EE.4
8.EE.1 à 8.EE.4
8.EE.3 – 8.EE.4

8.EE.4 Examples:
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.EE.A.4

Standard Explanation
Students expand their exponent work as they perform 

operations with numbers expressed in scientific notation, 
including problems where both decimal and scientific 
notation are used. Students use scientific notation to express 
very large or very small numbers. Students compare and 
interpret scientific notation quantities in the context of the 
situation, recognizing that the powers of 10 indicated in 
quantities expressed in scientific notation follow the rules of 
exponents shown previously (8.EE.3–4▲) [adapted from 
CDE 2012d, ADE 2010, and NCDPI 2013b] (CA 
Mathematics Framework, adopted Nov. 6, 2013). 

Students add and subtract with scientific notation. 
Students use laws of exponents to multiply or divide numbers 
written in scientific notation, writing the product or quotient 
in proper scientific notation. Students understand the 
magnitude of the number being expressed in scientific 
notation and choose an appropriate corresponding unit. 
Students understand scientific notation as generated on 
various calculators or other technology. Students enter 
scientific notation using E or EE (scientific notation), * 
(multiplication), and ^ (exponent) symbols. 

8.EE.4 Illustrative Tasks:
• Choosing Appropriate Units,

https://www.illustrativemathematics.org/content-
standards/8/EE/A/4/tasks/1981

• Giantburgers,
https://www.illustrativemathematics.org/content-
standards/8/EE/A/4/tasks/113

8.EE.A.4

Standard Explanation
Students expand their exponent work as they perform 

operations with numbers expressed in scientific notation, 
including problems where both decimal and scientific 
notation are used. Students use scientific notation to express 
very large or very small numbers. Students compare and 
interpret scientific notation quantities in the context of the 
situation, recognizing that the powers of 10 indicated in 
quantities expressed in scientific notation follow the rules of 
exponents shown previously (8.EE.3–4▲) [adapted from 
CDE 2012d, ADE 2010, and NCDPI 2013b] (CA 
Mathematics Framework, adopted Nov. 6, 2013). 

Students add and subtract with scientific notation. 
Students use laws of exponents to multiply or divide numbers 
written in scientific notation, writing the product or quotient 
in proper scientific notation. Students understand the 
magnitude of the number being expressed in scientific 
notation and choose an appropriate corresponding unit. 
Students understand scientific notation as generated on 
various calculators or other technology. Students enter 
scientific notation using E or EE (scientific notation), * 
(multiplication), and ^ (exponent) symbols. 

8.EE.4 Illustrative Tasks:
• Choosing Appropriate Units,

https://www.illustrativemathematics.org/content-
standards/8/EE/A/4/tasks/1981

• Giantburgers,
https://www.illustrativemathematics.org/content-
standards/8/EE/A/4/tasks/113
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.EE.B    Understand the connections between
proportional relationships, lines, and linear equations.

8.EE.5    Graph proportional relationships, interpreting the
unit rate as the slope of the graph. Compare two different
proportional 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.

Essential Skills and Concepts: 
o Graph proportional relationships and unit rate,

understanding that the unit rate is the slope of the graph
o Compare graphs, tables and equations of two different

proportional relationships
o Sketch and interpret graphs of proportional relationships

Question Stems and Prompts:
ü What is the unit rate of this graph? How do you know?
ü Describe how to find the slope from different

representations (i.e. table, graph, equation, etc.).
ü Compare these two proportional relationships to

determine which has a greater unit rate.

Vocabulary           Spanish Cognates 
Tier 2 
• slope
• origin    origen    
Tier 3
• proportional relationship.     relación proporcional
• unit rate

Standards Connections
7.RP.2 à 8.EE.5
8.EE.5 – 8.EE.6
8.EE.5 à 8.F.2

8.EE.5 Example:

8.EE.B    Understand the connections between
proportional relationships, lines, and linear equations.

8.EE.5    Graph proportional relationships, interpreting the
unit rate as the slope of the graph. Compare two different
proportional 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.

Essential Skills and Concepts: 
o Graph proportional relationships and unit rate,

understanding that the unit rate is the slope of the graph
o Compare graphs, tables and equations of two different

proportional relationships
o Sketch and interpret graphs of proportional relationships

Question Stems and Prompts:
ü What is the unit rate of this graph? How do you know?
ü Describe how to find the slope from different

representations (i.e. table, graph, equation, etc.).
ü Compare these two proportional relationships to

determine which has a greater unit rate.

Vocabulary           Spanish Cognates 
Tier 2 
• slope
• origin    origen    
Tier 3
• proportional relationship.     relación proporcional
• unit rate

Standards Connections
7.RP.2 à 8.EE.5
8.EE.5 – 8.EE.6
8.EE.5 à 8.F.2

8.EE.5 Example:
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.EE.B.5

Standard Explanation
Students build on their work with unit rates from 

sixth grade and proportional relationships in seventh grade to 
compare graphs, tables, and equations of proportional 
relationships (8.EE.5▲). Students identify the unit rate (or 
slope) to compare two proportional relationships represented 
in different ways (e.g., as graph of the line through the origin, 
a table exhibiting a constant rate of change, or an equation of 
the form 𝑦 = 𝑘x). Students interpret the unit rate in a 
proportional relationship (e.g., 𝑟 miles per hour) as the slope 
of the graph. They understand that the slope of a line 
represents a constant rate of change (CA Mathematics 
Framework, adopted Nov. 6, 2013). 

8.EE.5 Illustrative Tasks:
• Coffee by the Pound,

https://www.illustrativemathematics.org/content-
standards/8/EE/B/5/tasks/129

• Comparing Speeds in Graphs and Equations,
https://www.illustrativemathematics.org/content-
standards/8/EE/B/5/tasks/57

8.EE.B.5

Standard Explanation
Students build on their work with unit rates from 

sixth grade and proportional relationships in seventh grade to 
compare graphs, tables, and equations of proportional 
relationships (8.EE.5▲). Students identify the unit rate (or 
slope) to compare two proportional relationships represented 
in different ways (e.g., as graph of the line through the origin, 
a table exhibiting a constant rate of change, or an equation of 
the form 𝑦 = 𝑘x). Students interpret the unit rate in a 
proportional relationship (e.g., 𝑟 miles per hour) as the slope 
of the graph. They understand that the slope of a line 
represents a constant rate of change (CA Mathematics 
Framework, adopted Nov. 6, 2013). 

8.EE.5 Illustrative Tasks:
• Coffee by the Pound,

https://www.illustrativemathematics.org/content-
standards/8/EE/B/5/tasks/129

• Comparing Speeds in Graphs and Equations,
https://www.illustrativemathematics.org/content-
standards/8/EE/B/5/tasks/57
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.EE.B    Understand the connections between
proportional relationships, lines, and linear equations.

8.EE.6    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.

Essential Skills and Concepts: 
o Create equations for lines that pass through or do not pass

through the origin.
o Explain the created equations in terms of their slope and

y-intercept.
o Understand similar triangles and use them to explain why

the slope is same between two points.

Question Stems and Prompts: 
ü Looking at these two triangles, are they similar? How do

you know? Explain.
ü Which formula will use you use for this line? How do

you know?
ü Create an equation for each line on the graph. Explain

your equation describing how you used the slope and y-
intercept.

Vocabulary   Spanish Cognates 
Tier 2 
• slope
• origin origen 
• similar    similar 
Tier 3
• similar triangle

Standards Connections
7.G.1, 7.RP.2 à 8.EE.6
8.EE.6 – 8.EE.5
8.EE.6 à 8.EE.8, 8.F.2, 8.F.3

8.EE.6 Illustrative Task:
• Slopes Between Points on a Line,

https://www.illustrativemathematics.org/content-
standards/8/EE/B/6/tasks/1537

8.EE.B    Understand the connections between
proportional relationships, lines, and linear equations.

8.EE.6    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.

Essential Skills and Concepts: 
o Create equations for lines that pass through or do not pass

through the origin.
o Explain the created equations in terms of their slope and

y-intercept.
o Understand similar triangles and use them to explain why

the slope is same between two points.

Question Stems and Prompts: 
ü Looking at these two triangles, are they similar? How do

you know? Explain.
ü Which formula will use you use for this line? How do

you know?
ü Create an equation for each line on the graph. Explain

your equation describing how you used the slope and y-
intercept.

Vocabulary   Spanish Cognates 
Tier 2 
• slope
• origin origen 
• similar    similar 
Tier 3
• similar triangle

Standards Connections
7.G.1, 7.RP.2 à 8.EE.6
8.EE.6 – 8.EE.5
8.EE.6 à 8.EE.8, 8.F.2, 8.F.3

8.EE.6 Illustrative Task:
• Slopes Between Points on a Line,

https://www.illustrativemathematics.org/content-
standards/8/EE/B/6/tasks/1537
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.EE.B.6

Standard Explanation
Standard (8.EE.6▲) represents a convergence of 

several ideas in this and previous grade levels. Students have 
graphed proportional relationships and found the slope of the 
resulting line, interpreting it as the unit rate (8.EE.5▲). It is 
here that the language of “rise over run” comes into use. In 
the Functions domain, students will see that any linear 
equation y = 𝑚x + b determines a function whose graph is a 
straight line (a linear function), and they verify that the slope 
of the line is equal to m (8.F.3). In standard (8.EE.6▲), 
students go further and explain why the slope m is the same 
through any two points on a line. They justify this fact using 
similar triangles, which are studied in standards (8.G.4-5▲). 

In grade eight students build on previous work with 
proportional relationships, unit rates, and graphing to connect 
these ideas and understand that the points (x, y) on a non-
vertical line are the solutions of the equation y = 𝑚x + b, 
where 𝑚	is the slope of the line, as well as the unit rate of a 
proportional relationship in the case b = 0 (CA Mathematics 
Framework, adopted Nov. 6, 2013). 

8.EE.6 Examples:

8.EE.B.6

Standard Explanation
Standard (8.EE.6▲) represents a convergence of 

several ideas in this and previous grade levels. Students have 
graphed proportional relationships and found the slope of the 
resulting line, interpreting it as the unit rate (8.EE.5▲). It is 
here that the language of “rise over run” comes into use. In 
the Functions domain, students will see that any linear 
equation y = 𝑚x + b determines a function whose graph is a 
straight line (a linear function), and they verify that the slope 
of the line is equal to m (8.F.3). In standard (8.EE.6▲), 
students go further and explain why the slope m is the same 
through any two points on a line. They justify this fact using 
similar triangles, which are studied in standards (8.G.4-5▲). 

In grade eight students build on previous work with 
proportional relationships, unit rates, and graphing to connect 
these ideas and understand that the points (x, y) on a non-
vertical line are the solutions of the equation y = 𝑚x + b, 
where 𝑚	is the slope of the line, as well as the unit rate of a 
proportional relationship in the case b = 0 (CA Mathematics 
Framework, adopted Nov. 6, 2013). 

8.EE.6 Examples:
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.EE.C    Analyze and solve linear equations and pairs of
simultaneous linear equations.

8.EE.7    Solve linear equations in one variable.
a. 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).

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

Essential Skills and Concepts: 
o Solve linear equations in one variable using equivalent

equations, using the distributive property, and/or
combining like terms

o Know that linear equations can have one solution, infinite
solutions, or no solutions

o Give examples of linear equations with one solution,
infinite solutions, or no solutions

Question Stems and Prompts: 
ü Solve this equation. Explain your thinking and provide

justification for your steps.
ü Does this equation have one solution, infinite solutions,

or no solutions? How do you know?
ü Provide an example of a linear equation with one

solution, infinite solutions, and no solutions. Explain why
each of the equations you provided has that type of
solution.

Vocabulary       Spanish Cognates 
Tier 2 
• variable   variable 
• like terms
Tier 3
• linear equations          ecuación lineal 
• coefficients coeficientes 
• distributive property   propiedad distributiva

Standards Connections
7.EE.1, 7.EE.4a à 8.EE.7b
8.EE.7b – 8.SP.3

8.EE.7 Illustrative Task:
• Coupon vs. Discount,

https://www.illustrativemathematics.org/content-
standards/8/EE/C/7/tasks/583

8.EE.C    Analyze and solve linear equations and pairs of
simultaneous linear equations.

8.EE.7    Solve linear equations in one variable.
a. 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).

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

Essential Skills and Concepts: 
o Solve linear equations in one variable using equivalent

equations, using the distributive property, and/or
combining like terms

o Know that linear equations can have one solution, infinite
solutions, or no solutions

o Give examples of linear equations with one solution,
infinite solutions, or no solutions

Question Stems and Prompts: 
ü Solve this equation. Explain your thinking and provide

justification for your steps.
ü Does this equation have one solution, infinite solutions,

or no solutions? How do you know?
ü Provide an example of a linear equation with one

solution, infinite solutions, and no solutions. Explain why
each of the equations you provided has that type of
solution.

Vocabulary       Spanish Cognates 
Tier 2 
• variable   variable 
• like terms
Tier 3
• linear equations          ecuación lineal 
• coefficients coeficientes 
• distributive property   propiedad distributiva

Standards Connections
7.EE.1, 7.EE.4a à 8.EE.7b
8.EE.7b – 8.SP.3

8.EE.7 Illustrative Task:
• Coupon vs. Discount,

https://www.illustrativemathematics.org/content-
standards/8/EE/C/7/tasks/583
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.EE.C.7

Standard Explanation 
 Students have worked informally with one-variable linear 
equations as early as kindergarten. This important line of 
development culminates in grade eight as much of students’ 
work involves analyzing and solving linear equations and 
pairs of simultaneous linear equations.  

Grade eight students solve linear equations in one 
variable, including cases with one solution, infinitely many 
solutions, and no solutions (8.EE.7▲). Students show 
examples of each of these cases by successively transforming 
an equation into simpler forms (x = a, a = a, and a = b, where 
a and b represent different numbers). Solving some linear 
equations will require students to expand expressions using 
the distributive property and to collect like terms.  

To be prepared for the higher mathematics courses 
students should be able to demonstrate they have acquired 
certain mathematical concepts and procedural skills by the 
end of grade eight. Prior to grade eight, some standards 
identify fluency expectations at the grade level. In eighth 
grade linear algebra is an instructional focus and although the 
grade eight standards do not specifically identify fluency 
expectations, eighth grade students who can fluently solve 
linear equations (8.EE.7▲) and pairs of simultaneous linear 
equations (8.EE.8▲) will be better prepared to complete 
courses in higher mathematics. These fluencies and the 
conceptual understandings that support them are foundational 
for work in higher mathematics. Students have been working 
informally with one-variable linear equations since as early as 
kindergarten. This important line of development culminates 
in grade eight with the solution of general one-variable linear 
equations, including cases with infinitely many solutions or 
no solutions as well as cases requiring algebraic manipulation 
using properties of operations.  

Of particular importance for students to attain in 
grade eight are skills and understandings to work with radical 
and integer exponents (8.EE.1-4▲); understand connections 
between proportional relationships, lines, and linear 564 
equations (8.EE.5-6▲); analyze and solve linear equations 
and pairs of simultaneous linear equations (8.EE.7-8▲); and 
define, evaluate, and compare functions (8.F.1-3▲). In 
addition, the skills and understandings to use functions to 
model relationships between quantities (8.F.4-5) will better 
prepare students to use mathematics to model real-world 
problems in the higher grades (CA Mathematics Framework, adopted Nov. 6, 2013). 

8.EE.C.7

Standard Explanation 
 Students have worked informally with one-variable linear 
equations as early as kindergarten. This important line of 
development culminates in grade eight as much of students’ 
work involves analyzing and solving linear equations and 
pairs of simultaneous linear equations.  

Grade eight students solve linear equations in one 
variable, including cases with one solution, infinitely many 
solutions, and no solutions (8.EE.7▲). Students show 
examples of each of these cases by successively transforming 
an equation into simpler forms (x = a, a = a, and a = b, where 
a and b represent different numbers). Solving some linear 
equations will require students to expand expressions using 
the distributive property and to collect like terms.  

To be prepared for the higher mathematics courses 
students should be able to demonstrate they have acquired 
certain mathematical concepts and procedural skills by the 
end of grade eight. Prior to grade eight, some standards 
identify fluency expectations at the grade level. In eighth 
grade linear algebra is an instructional focus and although the 
grade eight standards do not specifically identify fluency 
expectations, eighth grade students who can fluently solve 
linear equations (8.EE.7▲) and pairs of simultaneous linear 
equations (8.EE.8▲) will be better prepared to complete 
courses in higher mathematics. These fluencies and the 
conceptual understandings that support them are foundational 
for work in higher mathematics. Students have been working 
informally with one-variable linear equations since as early as 
kindergarten. This important line of development culminates 
in grade eight with the solution of general one-variable linear 
equations, including cases with infinitely many solutions or 
no solutions as well as cases requiring algebraic manipulation 
using properties of operations.  

Of particular importance for students to attain in 
grade eight are skills and understandings to work with radical 
and integer exponents (8.EE.1-4▲); understand connections 
between proportional relationships, lines, and linear 564 
equations (8.EE.5-6▲); analyze and solve linear equations 
and pairs of simultaneous linear equations (8.EE.7-8▲); and 
define, evaluate, and compare functions (8.F.1-3▲). In 
addition, the skills and understandings to use functions to 
model relationships between quantities (8.F.4-5) will better 
prepare students to use mathematics to model real-world 
problems in the higher grades (CA Mathematics Framework, adopted Nov. 6, 2013). 
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8.EE.C    Analyze and solve linear equations and pairs of
simultaneous linear equations.

8.EE.8    Analyze and solve pairs of simultaneous linear
equations.
a. 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.

b. 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.

c. 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.

Essential Skills and Concepts: 
o Understand that the solution of a system of linear

equations is the point where the two equations intersect
o Solve systems of linear equations algebraically,

graphically, or by inspection
o Solve real-world and mathematical problems involving

systems of linear equations

Question Stems and Prompts: 
ü What does the solution of a system of linear equations

mean? Explain your thinking.
ü Solve the system of linear equations algebraically,

graphically, or by inspection. Explain the method you
chose for solving the system.

ü What does the solution of this system mean in the context
of its real-world situation?

Vocabulary  Spanish Cognates 
Tier 2 
• variable       variable 
• simultaneous       simultáneo 
• intersect
Tier 3
• system of equations                              sistema de ecuaciones
• simultaneous linear equations
• point of intersection                             punto de intersección

Standards Connections
6.EE.5, 7.EE.4a, 8.EE.6 à 8.EE.8

8.EE.8 Illustrative Task:
• How Many Solutions?,

https://www.illustrativemathematics.org/content-
standards/8/EE/C/8/tasks/554

8.EE.C    Analyze and solve linear equations and pairs of
simultaneous linear equations.

8.EE.8    Analyze and solve pairs of simultaneous linear
equations.
a. 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.

b. 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.

c. 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.

Essential Skills and Concepts: 
o Understand that the solution of a system of linear

equations is the point where the two equations intersect
o Solve systems of linear equations algebraically,

graphically, or by inspection
o Solve real-world and mathematical problems involving

systems of linear equations

Question Stems and Prompts: 
ü What does the solution of a system of linear equations

mean? Explain your thinking.
ü Solve the system of linear equations algebraically,

graphically, or by inspection. Explain the method you
chose for solving the system.

ü What does the solution of this system mean in the context
of its real-world situation?

Vocabulary  Spanish Cognates 
Tier 2 
• variable       variable 
• simultaneous       simultáneo 
• intersect
Tier 3
• system of equations                              sistema de ecuaciones
• simultaneous linear equations
• point of intersection                             punto de intersección

Standards Connections
6.EE.5, 7.EE.4a, 8.EE.6 à 8.EE.8

8.EE.8 Illustrative Task:
• How Many Solutions?,

https://www.illustrativemathematics.org/content-
standards/8/EE/C/8/tasks/554
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8.EE.C.8

Standard Explanation 
 Grade eight students also analyze and solve pairs of 
simultaneous linear equations. Solving pairs of simultaneous 
linear equations builds on the skills and understandings 
students used to solve linear equations with one variable 
(8.EE.8 a-c▲), and systems of linear equations can also have 
one solution, infinitely many solutions, or no solutions. 
Students will discover these cases as they graph systems of 
linear equations and solve them algebraically. Grade eight 
students learn that for a system of linear equations: 
• If the graphs of the lines meet at one point (the lines

intersect), then there is one solution, the ordered pair of
the point of intersection representing the solution of the
system.

• If the graphs of the lines do not meet (the lines are
parallel), the system has no solutions, and the slopes of
these lines are the same.

• If the graphs of the lines are coincident (the graphs are
exactly the same line) then the system has infinitely many
solutions, the solutions being the set of all ordered pairs
on the line.
By making connections between algebraic and graphical

solutions and the context of the system of linear equations, 
students are able to make sense of their solutions. 

Students solve real-world and mathematical problems 
leading to two linear equations in two variables. Below is an 
example of how reasoning about real-world situations can be 
used to introduce and make sense out of solving systems of 
equations by elimination. The technique of elimination can be 
used in general cases to solve systems of equations.  

To be prepared for the higher mathematics courses 
students should be able to demonstrate they have acquired 
certain mathematical concepts and procedural skills by the 
end of grade eight. Prior to grade eight, some standards 
identify fluency expectations at the grade level. In eighth 
grade linear algebra is an instructional focus and although the 
grade eight standards do not specifically identify fluency 
expectations, eighth grade students who can fluently solve 
linear equations (8.EE.7▲) and pairs of simultaneous linear 
equations (8.EE.8▲) will be better prepared to complete 
courses in higher mathematics. These fluencies and the 
conceptual understandings that support them are foundational 
for work in higher mathematics. Students have been working 
informally with one-variable linear equations since as early as 
kindergarten. This important line of development culminates 
in grade eight with the solution of general one-variable linear 
equations, including cases with infinitely many solutions or 
no solutions as well as cases requiring algebraic manipulation 
using properties of operations (CA Mathematics Framework, 
adopted Nov. 6, 2013). 

8.EE.C.8

Standard Explanation 
 Grade eight students also analyze and solve pairs of 
simultaneous linear equations. Solving pairs of simultaneous 
linear equations builds on the skills and understandings 
students used to solve linear equations with one variable 
(8.EE.8 a-c▲), and systems of linear equations can also have 
one solution, infinitely many solutions, or no solutions. 
Students will discover these cases as they graph systems of 
linear equations and solve them algebraically. Grade eight 
students learn that for a system of linear equations: 
• If the graphs of the lines meet at one point (the lines

intersect), then there is one solution, the ordered pair of
the point of intersection representing the solution of the
system.

• If the graphs of the lines do not meet (the lines are
parallel), the system has no solutions, and the slopes of
these lines are the same.

• If the graphs of the lines are coincident (the graphs are
exactly the same line) then the system has infinitely many
solutions, the solutions being the set of all ordered pairs
on the line.
By making connections between algebraic and graphical

solutions and the context of the system of linear equations, 
students are able to make sense of their solutions. 

Students solve real-world and mathematical problems 
leading to two linear equations in two variables. Below is an 
example of how reasoning about real-world situations can be 
used to introduce and make sense out of solving systems of 
equations by elimination. The technique of elimination can be 
used in general cases to solve systems of equations.  

To be prepared for the higher mathematics courses 
students should be able to demonstrate they have acquired 
certain mathematical concepts and procedural skills by the 
end of grade eight. Prior to grade eight, some standards 
identify fluency expectations at the grade level. In eighth 
grade linear algebra is an instructional focus and although the 
grade eight standards do not specifically identify fluency 
expectations, eighth grade students who can fluently solve 
linear equations (8.EE.7▲) and pairs of simultaneous linear 
equations (8.EE.8▲) will be better prepared to complete 
courses in higher mathematics. These fluencies and the 
conceptual understandings that support them are foundational 
for work in higher mathematics. Students have been working 
informally with one-variable linear equations since as early as 
kindergarten. This important line of development culminates 
in grade eight with the solution of general one-variable linear 
equations, including cases with infinitely many solutions or 
no solutions as well as cases requiring algebraic manipulation 
using properties of operations (CA Mathematics Framework, 
adopted Nov. 6, 2013). 

Creative Commons License NC-ND 4.0 Creative Commons License NC-ND 4.0 



8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

Creative Commons License NC-ND 4.0 Creative Commons License NC-ND 4.0 



8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.F.A    Define, evaluate, and compare functions.

8.F.1    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.1

Essential Skills and Concepts: 
o Understand and explain what functions are
o Know the association between the input/x-value and

output/y-value within functions
o Understand what the graph of a function looks like

Question Stems and Prompts:
ü What is a function?
ü Determine if the equation is a function using a table,

equation or graph. Explain your thinking.
ü Create an example of a function and explain how you

know that it is a function.
ü Create an example that is not a function and explain why

it is not a function.

Vocabulary   Spanish Cognates 
Tier 2 
• Function    función 
• input
• output
Tier 3
• ordered pair   par ordenado 

Standards Connections 
7.RP.2 à 8.F.1
8.F.1 à 8.F.2, 8.F.3, 8.F.5

8.F.1 Example:

SBAC Sample Item: 

1 Function notation is not required in Grade 8. 

8.F.A    Define, evaluate, and compare functions.

8.F.1    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.1

Essential Skills and Concepts: 
o Understand and explain what functions are
o Know the association between the input/x-value and

output/y-value within functions
o Understand what the graph of a function looks like

Question Stems and Prompts:
ü What is a function?
ü Determine if the equation is a function using a table,

equation or graph. Explain your thinking.
ü Create an example of a function and explain how you

know that it is a function.
ü Create an example that is not a function and explain why

it is not a function.

Vocabulary   Spanish Cognates 
Tier 2 
• Function    función 
• input
• output
Tier 3
• ordered pair   par ordenado 

Standards Connections 
7.RP.2 à 8.F.1
8.F.1 à 8.F.2, 8.F.3, 8.F.5

8.F.1 Example:

SBAC Sample Item: 

1 Function notation is not required in Grade 8. 
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8.F.A.1

Standard Explanation
In grade seven, students learned to determine if two 

quantities represented a proportional relationship. 
Proportional reasoning is a transitional topic, coming between 
arithmetic and algebra. Underlying the progression from 
proportional reasoning through algebra and beyond is the idea 
of a function— a rule that assigns to each input exactly one 
output. In grade eight a critical area of instruction is the 
concept of a function. Students are introduced to functions, 
and they learn proportional relationships are part of a broader 
group of linear functions. 

In grade eight, students understand two main points 
in regards to functions (8.F.1▲): 

• A function is a rule that assigns to each input exactly
one output, and

• The graph of a function is the set of ordered pairs
consisting of an input and the corresponding output.
In general, students understand that functions

describe situations in which one quantity determines another. 
The main work in grade eight concerns linear functions, 
though students are exposed to non-linear functions to 
contrast them with linear functions. Thus, students may view 
a linear equation like y = −.75x + 12 as a rule that defines a 
quantity y whenever the quantity x is given. In this case, the 
function may describe the amount of money remaining after x 
turns when a student who starts with $12 plays a game that 
costs $.75 per turn. Or, students may view the formula for the 
area of a circle, 𝐴 = 𝜋r2 as a (non-linear) function in the sense 
that the area of a circle is dependent on its radius. Student 
work with functions at grade eight remains informal, but sets 
the stage for more formal work in the higher mathematics 
courses (CA Mathematics Framework, adopted Nov. 6, 
2013). 

8.F.1 Illustrative Task:
• Foxes and Rabbits,

https://www.illustrativemathematics.org/content-
standards/8/F/A/1/tasks/713

8.F.A.1

Standard Explanation
In grade seven, students learned to determine if two 

quantities represented a proportional relationship. 
Proportional reasoning is a transitional topic, coming between 
arithmetic and algebra. Underlying the progression from 
proportional reasoning through algebra and beyond is the idea 
of a function— a rule that assigns to each input exactly one 
output. In grade eight a critical area of instruction is the 
concept of a function. Students are introduced to functions, 
and they learn proportional relationships are part of a broader 
group of linear functions. 

In grade eight, students understand two main points 
in regards to functions (8.F.1▲): 

• A function is a rule that assigns to each input exactly
one output, and

• The graph of a function is the set of ordered pairs
consisting of an input and the corresponding output.
In general, students understand that functions

describe situations in which one quantity determines another. 
The main work in grade eight concerns linear functions, 
though students are exposed to non-linear functions to 
contrast them with linear functions. Thus, students may view 
a linear equation like y = −.75x + 12 as a rule that defines a 
quantity y whenever the quantity x is given. In this case, the 
function may describe the amount of money remaining after x 
turns when a student who starts with $12 plays a game that 
costs $.75 per turn. Or, students may view the formula for the 
area of a circle, 𝐴 = 𝜋r2 as a (non-linear) function in the sense 
that the area of a circle is dependent on its radius. Student 
work with functions at grade eight remains informal, but sets 
the stage for more formal work in the higher mathematics 
courses (CA Mathematics Framework, adopted Nov. 6, 
2013). 

8.F.1 Illustrative Task:
• Foxes and Rabbits,

https://www.illustrativemathematics.org/content-
standards/8/F/A/1/tasks/713
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8.F.A    Define, evaluate, and compare functions.

8.F.2    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.

Essential Skills and Concepts: 
o Identify and describe functions from equations, graphs,

and tables/ordered pairs
o Compare functions that are represented in different ways

Question Stems and Prompts: 
ü Determine if the equation is a function using a table,

equation or graph. Explain your thinking.
ü Which of these functions has a greater rate of change?

How do you know?
ü Compare these functions giving specific evidence about

how they are similar and different.

Vocabulary   Spanish Cognates 
Tier 2 
• properties  propiedades 
• function función 
• verbal description   descripción verbal 
Tier 3
• algebraically algebraicamente 
• graphically gráficamente 
• function tables  tabla de funciones 

 Standards Connections 
7.RP.2, 8.EE.5, 8.EE.6, 8.F.1 à 8.F.2
8.F.2 à 8.F.3, 8.F.5

8.F.2 Examples:

8.F.A    Define, evaluate, and compare functions.

8.F.2    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.

Essential Skills and Concepts: 
o Identify and describe functions from equations, graphs,

and tables/ordered pairs
o Compare functions that are represented in different ways

Question Stems and Prompts: 
ü Determine if the equation is a function using a table,

equation or graph. Explain your thinking.
ü Which of these functions has a greater rate of change?

How do you know?
ü Compare these functions giving specific evidence about

how they are similar and different.

Vocabulary   Spanish Cognates 
Tier 2 
• properties  propiedades 
• function función 
• verbal description   descripción verbal 
Tier 3
• algebraically algebraicamente 
• graphically gráficamente 
• function tables  tabla de funciones 

 Standards Connections 
7.RP.2, 8.EE.5, 8.EE.6, 8.F.1 à 8.F.2
8.F.2 à 8.F.3, 8.F.5

8.F.2 Examples:
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8.F.A     Define, evaluate, and compare functions.

8.F.2     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.

Standard Explanation 
Students are able to connect foundational 

understandings about functions to their work with 
proportional relationships. The same kinds of tables and 
graphs students used in seventh grade to recognize and 
represent proportional relationships between quantities are 
used in eighth grade when students compare the properties of 
two functions that are represented in different ways (e.g., 
numerically in tables, visually in graphs). Students also 
compare the properties of two functions that are represented 
algebraically or verbally (8.F.2▲) (CA Mathematics 
Framework, adopted Nov. 6, 2013). 

8.F.2 Illustrative Task:
• Battery Charging,

https://www.illustrativemathematics.org/content-
standards/8/F/A/2/tasks/641

8.F.A     Define, evaluate, and compare functions.

8.F.2     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.

Standard Explanation 
Students are able to connect foundational 

understandings about functions to their work with 
proportional relationships. The same kinds of tables and 
graphs students used in seventh grade to recognize and 
represent proportional relationships between quantities are 
used in eighth grade when students compare the properties of 
two functions that are represented in different ways (e.g., 
numerically in tables, visually in graphs). Students also 
compare the properties of two functions that are represented 
algebraically or verbally (8.F.2▲) (CA Mathematics 
Framework, adopted Nov. 6, 2013). 

8.F.2 Illustrative Task:
• Battery Charging,

https://www.illustrativemathematics.org/content-
standards/8/F/A/2/tasks/641
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8.F.A    Define, evaluate, and compare functions.

8.F.3    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.

Essential Skills and Concepts: 
o Know that the equation y = mx + b is a linear function

Understand the difference between a linear and nonlinear
function

o Create and explain examples of linear and nonlinear
functions

Question Stems and Prompts: 
ü What is the difference between functions that are linear

and those that are not linear?
ü Describe how you know that y = mx + b is a linear

function.
ü Determine which of the functions listed are linear and

which are not linear and explain your reasoning.
ü Create examples of linear and nonlinear functions.

Explain why you created your examples the way you did.

Vocabulary   Spanish Cognates 
Tier 2 
• function función 
Tier 3
• slope intercept form
• linear function   función lineal 
• nonlinear functions              función no lineal 

Standards Connections
8.EE.6, 8.F.1, 8.F.2 à 8.F.3
8.F.3 à 8.F.4, 8.F.5

8.F.A    Define, evaluate, and compare functions.

8.F.3    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.

Essential Skills and Concepts: 
o Know that the equation y = mx + b is a linear function

Understand the difference between a linear and nonlinear
function

o Create and explain examples of linear and nonlinear
functions

Question Stems and Prompts: 
ü What is the difference between functions that are linear

and those that are not linear?
ü Describe how you know that y = mx + b is a linear

function.
ü Determine which of the functions listed are linear and

which are not linear and explain your reasoning.
ü Create examples of linear and nonlinear functions.

Explain why you created your examples the way you did.

Vocabulary       Spanish Cognates 
Tier 2 
• function      función 
Tier 3
• slope intercept form
• linear function               función lineal 
• nonlinear functions       función no lineal

Standards Connections
8.EE.6, 8.F.1, 8.F.2 à 8.F.3
8.F.3 à 8.F.4, 8.F.5
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8.F.A    Define, evaluate, and compare functions.

8.F.3    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.

Standard Explanation 
Students’ understanding of the equation 𝑦 = 𝑚𝑥 + 𝑏 

deepens as they learn that the equation defines a linear 
function whose graph is a straight line (8.F.3▲), a concept 
closely related to standard (8.EE.6▲). To avoid the mistaken 
impression that all functional relationships are linear, students 
also work with nonlinear functions and provide examples of 
nonlinear functions, recognizing that the graph of a nonlinear 
function is not a straight line. (CA Mathematics Framework, 
adopted Nov. 6, 2013) 

Students understand that linear functions have a 
constant rate of change between any two points. Students use 
equations, graphs& tables to categorize functions as linear or 
non-linear. (Adapted from N. Carolina 2013) 

8.F.3 Illustrative Task:
• Introduction to Linear Functions,

https://www.illustrativemathematics.org/content-
standards/8/F/A/3/tasks/813

SBAC Sample Item: 

8.F.A    Define, evaluate, and compare functions.

8.F.3    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.

Standard Explanation 
Students’ understanding of the equation 𝑦 = 𝑚𝑥 + 𝑏 

deepens as they learn that the equation defines a linear 
function whose graph is a straight line (8.F.3▲), a concept 
closely related to standard (8.EE.6▲). To avoid the mistaken 
impression that all functional relationships are linear, students 
also work with nonlinear functions and provide examples of 
nonlinear functions, recognizing that the graph of a nonlinear 
function is not a straight line. (CA Mathematics Framework, 
adopted Nov. 6, 2013) 

Students understand that linear functions have a 
constant rate of change between any two points. Students use 
equations, graphs& tables to categorize functions as linear or 
non-linear. (Adapted from N. Carolina 2013) 

8.F.3 Illustrative Task:
• Introduction to Linear Functions,

https://www.illustrativemathematics.org/content-
standards/8/F/A/3/tasks/813

SBAC Sample Item: 
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.F.B    Use functions to model relationships between
quantities.

8.F.4    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.

Essential Skills and Concepts: 
o Create a function to model a linear relationship
o Determine the rate of change and initial value from a

description, two (x, y) values, a table, or a graph
o Interpret the rate of change and initial value in terms of

the context of the situation

Question Stems and Prompts: 
ü Write a function for the given relationship.
ü Using a description, two (x, y) values, a table, or a graph,

find the rate of change and initial value for this function.
ü What do the rate of change and initial value mean in this

real-world situation? Explain your thinking.

Vocabulary   Spanish Cognates 
Tier 2 
• function   función   
• slope
• initial value                valor inicial  
Tier 3
• rate of change
• graph   gráfico
• table of values             tabla de valores 
• linear function             función lineal  

Standards Connections
7.RP.2 à 8.F.4, 8.SP.2, 8.SP.3 – 8.F.4 – 8.F.5

8.F.4 Example:

8.F.B    Use functions to model relationships between
quantities.

8.F.4    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.

Essential Skills and Concepts: 
o Create a function to model a linear relationship
o Determine the rate of change and initial value from a

description, two (x, y) values, a table, or a graph
o Interpret the rate of change and initial value in terms of

the context of the situation

Question Stems and Prompts: 
ü Write a function for the given relationship.
ü Using a description, two (x, y) values, a table, or a graph,

find the rate of change and initial value for this function.
ü What do the rate of change and initial value mean in this

real-world situation? Explain your thinking.

Vocabulary   Spanish Cognates 
Tier 2 
• function   función   
• slope
• initial value                valor inicial  
Tier 3
• rate of change
• graph   gráfico
• table of values             tabla de valores 
• linear function             función lineal  

Standards Connections
7.RP.2 à 8.F.4, 8.SP.2, 8.SP.3 – 8.F.4 – 8.F.5

8.F.4 Example:
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8.F.B.4

Standard Explanation
In grade eight students learn to use functions to 

represent relationships between quantities. This work is also 
closely tied to MP.4 (Model with Mathematics). There are 
many real-world problems that can be modeled with linear 
functions, including instances of constant payment plans 
(e.g., phone plans), costs associated with running a business, 
and relationships between associated bivariate data (see 
standard 8.SP.3). Students also recognize that linear functions 
in which b = 0 are proportional relationships, something they 
have studied since grade six.

Standard 8.F.4 refers to students finding the initial 
value of a linear function. What is intended by this standard is 
that if 𝑓 represents a linear function with a domain [𝑎, 𝑏], that 
is, the input values for 𝑓 are between the values 𝑎 and 𝑏, then 
the initial value for 𝑓 would be 𝑓(𝑎). The term “initial value” 
takes its name from an interpretation of the independent 
variable as representing time, although the term can apply to 
any function. Note that formal introduction of the term 
domain does not occur until the higher mathematics courses, 
but teachers may desire to include this language if it clarifies 
these ideas for students. The example below will illustrate 
this definition (CA Mathematics Framework, adopted Nov. 6, 
2013). 

8.F.4 Illustrative Tasks:
• Video Streaming,

https://www.illustrativemathematics.org/content-
standards/8/F/B/4/tasks/247

• Baseball Cards,
https://www.illustrativemathematics.org/content-
standards/8/F/B/4/tasks/552

8.F.B.4

Standard Explanation
In grade eight students learn to use functions to 

represent relationships between quantities. This work is also 
closely tied to MP.4 (Model with Mathematics). There are 
many real-world problems that can be modeled with linear 
functions, including instances of constant payment plans 
(e.g., phone plans), costs associated with running a business, 
and relationships between associated bivariate data (see 
standard 8.SP.3). Students also recognize that linear functions 
in which b = 0 are proportional relationships, something they 
have studied since grade six.

Standard 8.F.4 refers to students finding the initial 
value of a linear function. What is intended by this standard is 
that if 𝑓 represents a linear function with a domain [𝑎, 𝑏], that 
is, the input values for 𝑓 are between the values 𝑎 and 𝑏, then 
the initial value for 𝑓 would be 𝑓(𝑎). The term “initial value” 
takes its name from an interpretation of the independent 
variable as representing time, although the term can apply to 
any function. Note that formal introduction of the term 
domain does not occur until the higher mathematics courses, 
but teachers may desire to include this language if it clarifies 
these ideas for students. The example below will illustrate 
this definition (CA Mathematics Framework, adopted Nov. 6, 
2013). 

8.F.4 Illustrative Tasks:
• Video Streaming,

https://www.illustrativemathematics.org/content-
standards/8/F/B/4/tasks/247

• Baseball Cards,
https://www.illustrativemathematics.org/content-
standards/8/F/B/4/tasks/552
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8.F.B    Use functions to model relationships between
quantities.

8.F.5    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.

Essential Skills and Concepts: 
o Analyze and describe the graph of a functional

relationship
o Sketch a graph based upon a description of the features of

the function

Question Stems and Prompts: 
ü Match the graph to the correct description of the function.
ü Describe the graph of the function. Explain your thinking

in terms of the context of the situation.
ü Write a description of a function and then sketch a graph

that matches our description.

Vocabulary   Spanish Cognates 
Tier 2 
• increasing
• decreasing   decreciente 
• verbal description        descripción verbal
• sketch
Tier 3
• graph gráfico 
• linear function           función lineal 
• nonlinear function       función no lineal

Standards Connections
8.F.1, 8.F.2, 8.F.3 à 8.F.5
8.F.4 – 8.F.5

8.F.5 Illustrative Task:
• Tides,

https://www.illustrativemathematics.org/content-
standards/8/F/B/5/tasks/628

8.F.B    Use functions to model relationships between
quantities.

8.F.5    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.

Essential Skills and Concepts: 
o Analyze and describe the graph of a functional

relationship
o Sketch a graph based upon a description of the features of

the function

Question Stems and Prompts: 
ü Match the graph to the correct description of the function.
ü Describe the graph of the function. Explain your thinking

in terms of the context of the situation.
ü Write a description of a function and then sketch a graph

that matches our description.

Vocabulary   Spanish Cognates 
Tier 2 
• increasing
• decreasing               decreciente 
• verbal description     descripción verbal
• sketch
Tier 3
• graph gráfico 
• linear function        función lineal 
• nonlinear function    función no lineal

Standards Connections
8.F.1, 8.F.2, 8.F.3 à 8.F.5
8.F.4 – 8.F.5

8.F.5 Illustrative Task:
• Tides,

https://www.illustrativemathematics.org/content-
standards/8/F/B/5/tasks/628
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.F.B    Use functions to model relationships between
quantities.

8.F.5    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.

Standard Explanation 
Students analyze graphs and then describe 

qualitatively the functional relationship between two 
quantities (e.g., where the function is increasing or 
decreasing, linear or nonlinear). They are able to sketch 
graphs that illustrate the qualitative features of functions that 
are described verbally (8.F.5) (CA Mathematics Framework, 
adopted Nov. 6, 2013). 

SBAC Sample Item: 

8.F.B    Use functions to model relationships between
quantities.

8.F.5    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.

Standard Explanation 
Students analyze graphs and then describe 

qualitatively the functional relationship between two 
quantities (e.g., where the function is increasing or 
decreasing, linear or nonlinear). They are able to sketch 
graphs that illustrate the qualitative features of functions that 
are described verbally (8.F.5) (CA Mathematics Framework, 
adopted Nov. 6, 2013). 

SBAC Sample Item: 
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8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.1    Verify experimentally the properties of rotations,
reflections, and translations:
a. Lines are taken to lines, and line segments to line

segments of the same length.
b. Angles are taken to angles of the same measure.
c. Parallel lines are taken to parallel lines.

Essential Skills and Concepts:
o Understand and explain rotations, reflections, and

translations
o Describe the effects of rotations, reflections, and

translations on lines, angles, and parallel lines

Question Stems and Prompts: 
ü After rotating the image, are the lines at the same angle?

How do you know?
ü Explore the reflected figures. Are the lengths of the line

segments the same? Explain.
ü How do you know that this image is a translation of the

first image? Explain.

Vocabulary   Spanish Cognates 
Tier 2 
• rotation rotación   
• reflection    reflexión 
• translation
Tier 3
• line    línea 
• angle   ángulo 
• parallel lines  líneas paralelas 
• line segment segmento de línea  
• rigid transformation            transformación rígida 

 Standards Connections 
7.G.2, 7.G.5 à 8.G.1
8.G.1 à 8.G.2, 8.G.3

8.G.1 Examples:

(CA Mathematics Framework, adopted Nov. 6, 2013) 

8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.1    Verify experimentally the properties of rotations,
reflections, and translations:
a. Lines are taken to lines, and line segments to line

segments of the same length.
b. Angles are taken to angles of the same measure.
c. Parallel lines are taken to parallel lines.

Essential Skills and Concepts:
o Understand and explain rotations, reflections, and

translations
o Describe the effects of rotations, reflections, and

translations on lines, angles, and parallel lines

Question Stems and Prompts: 
ü After rotating the image, are the lines at the same angle?

How do you know?
ü Explore the reflected figures. Are the lengths of the line

segments the same? Explain.
ü How do you know that this image is a translation of the

first image? Explain.

Vocabulary   Spanish Cognates 
Tier 2 
• rotation rotación   
• reflection    reflexión 
• translation
Tier 3
• line    línea 
• angle   ángulo 
• parallel lines  líneas paralelas 
• line segment segmento de línea  
• rigid transformation            transformación rígida 

 Standards Connections 
7.G.2, 7.G.5 à 8.G.1
8.G.1 à 8.G.2, 8.G.3

8.G.1 Examples:

(CA Mathematics Framework, adopted Nov. 6, 2013) 
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8.G.A.1

Standard Explanation
In grade seven, students solved problems involving 

scale drawings and informal geometric constructions, and 
they worked with two- and three-dimensional shapes to solve 
problems involving area, surface area, and volume. Students 
in grade eight complete their work on volume by solving 
problems involving cones, cylinders, and spheres. They also 
analyze two- and three-dimensional space and figures using 
distance, angle, similarity, and congruence and by 
understanding and applying the Pythagorean Theorem, which 
is a critical area of instruction at this grade level.  

In this grade-eight Geometry domain, a major shift in 
the traditional curriculum occurs with the introduction of 
basic transformational geometry. In particular, the notion of 
congruence is defined differently than it has been in the past. 
Previously, two shapes were understood to be congruent if 
they had the “same size and same shape.” This imprecise 
notion is exchanged for a more precise one: that a two-
dimensional figure is congruent to another if the second 
figure can be obtained from the first by a sequence of 
rotations, reflections, and translations. Students need ample 
opportunities to explore these three geometric 
transformations and their properties. The work in the 
Geometry domain is designed to provide a seamless transition 
to the Geometry conceptual category in higher mathematics 
courses, which begins by approaching transformational 
geometry from a more advanced perspective. 

With the aid of physical models, transparencies, and 
geometry software, students in grade eight gain an 
understanding of transformations and their relationship to 
congruence of shapes. Through experimentation, students 
verify the properties of rotations, reflections, and translations, 
including discovering that these transformations change the 
position of a geometric figure but not its shape or size 
(8.G.1a–c▲). Finally, students come to understand that 
congruent shapes are precisely those that can be “mapped” 
one onto the other by using rotations, reflections, or 
translations (8.G.2▲) (CA Mathematics Framework, adopted 
Nov. 6, 2013).  

SBAC Sample Item: 

8.G.A.1

Standard Explanation
In grade seven, students solved problems involving 

scale drawings and informal geometric constructions, and 
they worked with two- and three-dimensional shapes to solve 
problems involving area, surface area, and volume. Students 
in grade eight complete their work on volume by solving 
problems involving cones, cylinders, and spheres. They also 
analyze two- and three-dimensional space and figures using 
distance, angle, similarity, and congruence and by 
understanding and applying the Pythagorean Theorem, which 
is a critical area of instruction at this grade level.  

In this grade-eight Geometry domain, a major shift in 
the traditional curriculum occurs with the introduction of 
basic transformational geometry. In particular, the notion of 
congruence is defined differently than it has been in the past. 
Previously, two shapes were understood to be congruent if 
they had the “same size and same shape.” This imprecise 
notion is exchanged for a more precise one: that a two-
dimensional figure is congruent to another if the second 
figure can be obtained from the first by a sequence of 
rotations, reflections, and translations. Students need ample 
opportunities to explore these three geometric 
transformations and their properties. The work in the 
Geometry domain is designed to provide a seamless transition 
to the Geometry conceptual category in higher mathematics 
courses, which begins by approaching transformational 
geometry from a more advanced perspective. 

With the aid of physical models, transparencies, and 
geometry software, students in grade eight gain an 
understanding of transformations and their relationship to 
congruence of shapes. Through experimentation, students 
verify the properties of rotations, reflections, and translations, 
including discovering that these transformations change the 
position of a geometric figure but not its shape or size 
(8.G.1a–c▲). Finally, students come to understand that 
congruent shapes are precisely those that can be “mapped” 
one onto the other by using rotations, reflections, or 
translations (8.G.2▲) (CA Mathematics Framework, adopted 
Nov. 6, 2013).  

SBAC Sample Item: 
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8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.2    Understand that a two-dimensional figure is
congruent to another if the second can be obtained from the
first by a sequence of rotations, reflections, and translations;
given two congruent figures, describe a sequence that exhibits
the congruence between them.

Essential Skills and Concepts: 
o Use rotations, reflections, and/or translations to create a

congruent second figure from a given figure
o Understand congruence of two-dimensional figures
o Justify the congruence of two figures by describing the

sequence of rotations, reflections, and/or translations
needed to go from one figure to the other

Question Stems and Prompts: 
ü How do you know if two-dimensional figures are

congruent?
ü Describe how the second figure is congruent to the first.
ü Is Figure A congruent to Figure A’? Explain how you

know.
ü Describe the sequence of transformations that created a

congruent Figure A’.

Vocabulary   Spanish Cognates 
Tier 2 
• rotation   rotación
• reflection   reflexión
• translation
Tier 3
• congruent   congruente
• rigid transformation  transformación rígida

Standards Connections
8.G.1 à 8.G.2
8.G.2 à 8.G.4, 8.G.5

SBAC Sample Item:

8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.2    Understand that a two-dimensional figure is
congruent to another if the second can be obtained from the
first by a sequence of rotations, reflections, and translations;
given two congruent figures, describe a sequence that exhibits
the congruence between them.

Essential Skills and Concepts: 
o Use rotations, reflections, and/or translations to create a

congruent second figure from a given figure
o Understand congruence of two-dimensional figures
o Justify the congruence of two figures by describing the

sequence of rotations, reflections, and/or translations
needed to go from one figure to the other

Question Stems and Prompts: 
ü How do you know if two-dimensional figures are

congruent?
ü Describe how the second figure is congruent to the first.
ü Is Figure A congruent to Figure A’? Explain how you

know.
ü Describe the sequence of transformations that created a

congruent Figure A’.

Vocabulary   Spanish Cognates 
Tier 2 
• rotation   rotación
• reflection   reflexión
• translation
Tier 3
• congruent   congruente
• rigid transformation  transformación rígida

Standards Connections
8.G.1 à 8.G.2
8.G.2 à 8.G.4, 8.G.5

SBAC Sample Item:
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8.G.A.2

Standard Explanation
With the aid of physical models, transparencies, and 

geometry software, students in grade eight gain an 
understanding of transformations and their relationship to 
congruence of shapes. Through experimentation, students 
verify the properties of rotations, reflections, and translations, 
including discovering that these transformations change the 
position of a geometric figure but not its shape or size 
(8.G.1a–c▲). Finally, students come to understand that 
congruent shapes are precisely those that can be “mapped” 
one onto the other by using rotations, reflections, or 
translations (8.G.2▲) (CA Mathematics Framework, adopted 
Nov. 6, 2013).  

8.G.2 Examples:

8.G.A.2

Standard Explanation
With the aid of physical models, transparencies, and 

geometry software, students in grade eight gain an 
understanding of transformations and their relationship to 
congruence of shapes. Through experimentation, students 
verify the properties of rotations, reflections, and translations, 
including discovering that these transformations change the 
position of a geometric figure but not its shape or size 
(8.G.1a–c▲). Finally, students come to understand that 
congruent shapes are precisely those that can be “mapped” 
one onto the other by using rotations, reflections, or 
translations (8.G.2▲) (CA Mathematics Framework, adopted 
Nov. 6, 2013).  

8.G.2 Examples:
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8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.3    Describe the effect of dilations, translations,
rotations, and reflections on two-dimensional figures using
coordinates.

Essential Skills and Concepts: 
o Understand and explain dilations, rotations, reflections,

and translations
o Use coordinates to describe a two-dimensional figure

before and after dilations, translations, rotations, and
reflections

Question Stems and Prompts: 
ü Which ordered pair represents point A after the dilation?
ü Describe the figure using coordinates after a series of

transformations or a single dilation, translation, rotation,
and reflection.

ü Create a copy of the given image using dilations,
translations, rotations, and reflections. Describe your use
of transformation to create your new image.

Vocabulary   Spanish Cognates 
Tier 2 
• dilation   dilatación
• rotation   rotación
• reflection   reflexión
• translation
Tier 3
• rigid transformation  transformación rígida

Standards Connections
8.G.1 à 8.G.3
8.G.3 à 8.G.4

8.G.3 Illustrative Task:
• Reflecting Reflections,

https://www.illustrativemathematics.org/content-
standards/8/G/A/3/tasks/1243

8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.3    Describe the effect of dilations, translations,
rotations, and reflections on two-dimensional figures using
coordinates.

Essential Skills and Concepts: 
o Understand and explain dilations, rotations, reflections,

and translations
o Use coordinates to describe a two-dimensional figure

before and after dilations, translations, rotations, and
reflections

Question Stems and Prompts: 
ü Which ordered pair represents point A after the dilation?
ü Describe the figure using coordinates after a series of

transformations or a single dilation, translation, rotation,
and reflection.

ü Create a copy of the given image using dilations,
translations, rotations, and reflections. Describe your use
of transformation to create your new image.

Vocabulary   Spanish Cognates 
Tier 2 
• dilation   dilatación
• rotation   rotación
• reflection   reflexión
• translation
Tier 3
• rigid transformation  transformación rígida

Standards Connections
8.G.1 à 8.G.3
8.G.3 à 8.G.4

8.G.3 Illustrative Task:
• Reflecting Reflections,

https://www.illustrativemathematics.org/content-
standards/8/G/A/3/tasks/1243
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8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.3    Describe the effect of dilations, translations,
rotations, and reflections on two-dimensional figures using
coordinates.

Standard Explanation 
          Students come to understand that the following 
transformations result in shapes that are congruent to one 
another. Students understand a rotation as the spinning of a 
figure around a fixed point known as the center of rotation. 
Rotations are usually performed counterclockwise according 
to a certain angle of rotation, unless otherwise specified. 
Students understand a reflection as the flipping of an object 
over a line, known as the line of reflection. Students 
understand a translation as the shifting of an object in one 
direction a fixed distance, so that any point lying on the shape 
moves the same distance in the same direction. Students 
identify resulting coordinates from translations, reflections, 
and rotations (90º, 180º and 270º both clockwise and 
counterclockwise), recognizing the relationship between the 
coordinates and the transformation (North Carolina Math 
Unpacking Standards 2012). Note that the original figure is 
called the pre-image, while the new figure is called the 
image. 

Students also study dilations in standard (8.G.3▲). A 
dilation with scale factor k > 0 can be thought of as a 
stretching (if k > 1) or shrinking (if k < 1) of an object. In a 
dilation, a point is specified from which the distance to the 
points of a figure are multiplied to obtain new points, and 
hence a new figure (CA Mathematics Framework, adopted 
Nov. 6, 2013). 

8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.3    Describe the effect of dilations, translations,
rotations, and reflections on two-dimensional figures using
coordinates.

Standard Explanation 
          Students come to understand that the following 
transformations result in shapes that are congruent to one 
another. Students understand a rotation as the spinning of a 
figure around a fixed point known as the center of rotation. 
Rotations are usually performed counterclockwise according 
to a certain angle of rotation, unless otherwise specified. 
Students understand a reflection as the flipping of an object 
over a line, known as the line of reflection. Students 
understand a translation as the shifting of an object in one 
direction a fixed distance, so that any point lying on the shape 
moves the same distance in the same direction. Students 
identify resulting coordinates from translations, reflections, 
and rotations (90º, 180º and 270º both clockwise and 
counterclockwise), recognizing the relationship between the 
coordinates and the transformation (North Carolina Math 
Unpacking Standards 2012). Note that the original figure is 
called the pre-image, while the new figure is called the 
image. 

Students also study dilations in standard (8.G.3▲). A 
dilation with scale factor k > 0 can be thought of as a 
stretching (if k > 1) or shrinking (if k < 1) of an object. In a 
dilation, a point is specified from which the distance to the 
points of a figure are multiplied to obtain new points, and 
hence a new figure (CA Mathematics Framework, adopted 
Nov. 6, 2013). 
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8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.4    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.

Essential Skills and Concepts: 
o Use rotations, reflections, translations, and/or dilations to

create a similar second figure from a given figure
o Understand similarity of two-dimensional figures
o Justify the similarity of two figures by describing the

sequence of rotations, reflections, translations and/or
dilations needed to go from one figure to the other

Question Stems and Prompts: 
ü How do you know if two-dimensional figures are similar?
ü Describe how the second figure is similar to the first.
ü Is Figure A similar to Figure A’? Explain how you know.
ü Describe the sequence of transformations that resulted in

a similar Figure A’.

Vocabulary    Spanish Cognates 
Tier 2 
• dilation   dilatación 
• rotation rotación   
• reflection reflexión 
• translation
Tier 3
• rigid transformation    transformación rígida

Standards Connections
8.G.2, 8.G.3 à 8.G.4
8.G.4 à 8.G.5

8.G.4 Illustrative Task:
• Are they Similar?,

https://www.illustrativemathematics.org/content-
standards/8/G/A/4/tasks/1946

8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.4    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.

Essential Skills and Concepts: 
o Use rotations, reflections, translations, and/or dilations to

create a similar second figure from a given figure
o Understand similarity of two-dimensional figures
o Justify the similarity of two figures by describing the

sequence of rotations, reflections, translations and/or
dilations needed to go from one figure to the other

Question Stems and Prompts: 
ü How do you know if two-dimensional figures are similar?
ü Describe how the second figure is similar to the first.
ü Is Figure A similar to Figure A’? Explain how you know.
ü Describe the sequence of transformations that resulted in

a similar Figure A’.

Vocabulary   Spanish Cognates 
Tier 2 
• dilation   dilatación 
• rotation rotación   
• reflection   reflexión 
• translation
Tier 3
• rigid transformation.     transformación rígida

Standards Connections
8.G.2, 8.G.3 à 8.G.4
8.G.4 à 8.G.5

8.G.4 Illustrative Task:
• Are they Similar?,

https://www.illustrativemathematics.org/content-
standards/8/G/A/4/tasks/1946
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.4    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.

Standard Explanation 
The definition of similar shapes is analogous to the 

new definition of congruence, but it has been refined to be 
more precise. Previously, shapes were said to be similar if 
they had the “same shape but not necessarily the same size.” 
Now, two shapes are said to be similar if the second can be 
obtained from the first by a sequence of rotations, reflections, 
translations, and dilations (8.G.4▲). By investigating 
dilations and using reasoning such as in the previous 
example, students learn that the following statements are true: 

(CA Mathematics Framework, adopted Nov. 6, 2013). 

SBAC Sample Item: 

8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.4    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.

Standard Explanation 
The definition of similar shapes is analogous to the 

new definition of congruence, but it has been refined to be 
more precise. Previously, shapes were said to be similar if 
they had the “same shape but not necessarily the same size.” 
Now, two shapes are said to be similar if the second can be 
obtained from the first by a sequence of rotations, reflections, 
translations, and dilations (8.G.4▲). By investigating 
dilations and using reasoning such as in the previous 
example, students learn that the following statements are true: 

(CA Mathematics Framework, adopted Nov. 6, 2013). 

SBAC Sample Item: 
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.5    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.

Essential Skills and Concepts: 
o Justify and explain your thinking about the angle sum of

triangles and the exterior angle of triangles 
o Justify and explain your thinking about the angles created

by parallel lines cut by a transversal 
o Understand the angle-angle criterion for similarity of

triangles

Question Stems and Prompts: 
ü Justify the relationships between the given triangles using

the angle sum of triangles or the exterior angle of
triangles.

ü What are the relationships between the angles created by
parallel lines cut by a transversal?

ü Describe the angle-angle criterion for similarity. How can
you use this to justify similar triangles?

Vocabulary  Spanish Cognates 
Tier 3 
• angle sum suma de los ángulos 
• exterior angle    ángulo exterior 
• parallel lines  líneas paralelas   
• transversal
• angle-angle criterion criterio ángulo de ángulo  
Standards Connections
8.G.2, 8.G.4 à 8.G.5
8.G.5 à 8.EE.6

8.G.5 Illustrative Task:
• Triangle’s Interior Angles,

https://www.illustrativemathematics.org/content-
standards/8/G/A/5/tasks/1501

8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.5    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.

Essential Skills and Concepts: 
o Justify and explain your thinking about the angle sum of

triangles and the exterior angle of triangles
o Justify and explain your thinking about the angles created

by parallel lines cut by a transversal 
o Understand the angle-angle criterion for similarity of

triangles

Question Stems and Prompts: 
ü Justify the relationships between the given triangles using

the angle sum of triangles or the exterior angle of
triangles.

ü What are the relationships between the angles created by
parallel lines cut by a transversal?

ü Describe the angle-angle criterion for similarity. How can
you use this to justify similar triangles?

Vocabulary  Spanish Cognates 
Tier 3 
• angle sum suma de los ángulos 
• exterior angle    ángulo exterior 
• parallel lines  líneas paralelas   
• transversal
• angle-angle criterion criterio ángulo de ángulo  
Standards Connections
8.G.2, 8.G.4 à 8.G.5
8.G.5 à 8.EE.6

8.G.5 Illustrative Task:
• Triangle’s Interior Angles,

https://www.illustrativemathematics.org/content-
standards/8/G/A/5/tasks/1501
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.5    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.

Standard Explanation  
Students use informal arguments to establish facts about 
the angle sum and exterior angles of triangles (e.g., 
consecutive exterior angles are supplementary), the 
angles created when parallel lines are cut by a 
transversal (e.g., corresponding angles are congruent), 
and the angle–angle criterion for similarity of triangles 
(if two angles of a triangle are congruent to two angles 
of another triangle, the two triangles are similar) 
[8.G.5▲]. When coupled with the previous three 
properties of similar shapes, the angle–angle criterion 
for triangle similarity allows students to justify the fact 
that the slope of a line is the same between any two 
points on the line (CA Mathematics Framework, adopted 
Nov. 6, 2013). 
8.G.5 Example:

SBAC Sample Item: 

8.G.A    Understand congruence and similarity using
physical models, transparencies, or geometry software.

8.G.5    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.

Standard Explanation  
Students use informal arguments to establish facts about 
the angle sum and exterior angles of triangles (e.g., 
consecutive exterior angles are supplementary), the 
angles created when parallel lines are cut by a 
transversal (e.g., corresponding angles are congruent), 
and the angle–angle criterion for similarity of triangles 
(if two angles of a triangle are congruent to two angles 
of another triangle, the two triangles are similar) 
[8.G.5▲]. When coupled with the previous three 
properties of similar shapes, the angle–angle criterion 
for triangle similarity allows students to justify the fact 
that the slope of a line is the same between any two 
points on the line (CA Mathematics Framework, adopted 
Nov. 6, 2013). 
8.G.5 Example:

SBAC Sample Item: 
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.6    Explain a proof of the Pythagorean Theorem and its
converse.

Essential Skills and Concepts: 
o Understand and explain the Pythagorean Theorem and its

converse.
o Explain a proof of the Pythagorean Theorem and its

converse.

Question Stems and Prompts: 
ü What is the Pythagorean Theorem?
ü Explain the converse of the Pythagorean Theorem.
ü Explain a proof of the Pythagorean Theorem (or its

converse). Support your proof with words, examples,
and/or models.

Vocabulary   Spanish Cognates 
Tier 2 
• proof
• converse   converso 
Tier 3
• pythagorean theorem teorema de pitágoras 

Standards Connections
7.G.6 à 8.G.6
8.EE.2 – 8.G.6 – 8.G.7

8.G.6 Illustrative Task:
• Converse of the Pythagorean Theorem,

https://www.illustrativemathematics.org/content-
standards/8/G/B/6/tasks/724

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.6    Explain a proof of the Pythagorean Theorem and its
converse.

Essential Skills and Concepts: 
o Understand and explain the Pythagorean Theorem and its

converse.
o Explain a proof of the Pythagorean Theorem and its

converse.

Question Stems and Prompts: 
ü What is the Pythagorean Theorem?
ü Explain the converse of the Pythagorean Theorem.
ü Explain a proof of the Pythagorean Theorem (or its

converse). Support your proof with words, examples,
and/or models.

Vocabulary   Spanish Cognates 
Tier 2 
• proof
• converse   converso 
Tier 3
• pythagorean theorem teorema de pitágoras 

Standards Connections
7.G.6 à 8.G.6
8.EE.2 – 8.G.6 – 8.G.7

8.G.6 Illustrative Task:
• Converse of the Pythagorean Theorem,

https://www.illustrativemathematics.org/content-
standards/8/G/B/6/tasks/724
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.6    Explain a proof of the Pythagorean Theorem and its
converse.

Standard Explanation 
The Pythagorean Theorem is useful in practical 

problems, relates to grade-level work in irrational numbers, 
and plays an important role mathematically in coordinate 
geometry in higher mathematics. In grade eight, students 
explain a proof of the Pythagorean Theorem (8.G.6▲). There 
are many varied and interesting proofs of the Pythagorean 
Theorem. In grade eight students apply the theorem to 
determine unknown side lengths in right triangles (8.G.7▲) 
and to find the distance between two points in a coordinate 
system (8.G.8▲). Work with the Pythagorean Theorem will 
support students’ work in high school-level coordinate 
geometry (CA Mathematics Framework, adopted Nov. 6, 
2013). 

8.G.6 Illustrative Task(s):
Converse of the Pythagorean Theorem. A Pythagorean triple
(a,b,c) is a set of three positive whole numbers which satisfy
the equation

a2+b2=c2. 
Many ancient cultures used simple Pythagorean triples such 
as (3,4,5) in order to accurately construct right angles: if a 
triangle has sides of lengths 3, 4, and 5 units, respectively, 
then the angle opposite the side of length 5 units is a right 
angle. 

1. State the Pythagorean Theorem and its converse.
2. Explain why this practice of constructing a triangle

with side-lengths 3, 4, and 5 to produce a right angle
uses the converse of the Pythagorean Theorem.

3. Explain, in this particular case, why the converse of
the Pythagorean Theorem is true.

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.6    Explain a proof of the Pythagorean Theorem and its
converse.

Standard Explanation 
The Pythagorean Theorem is useful in practical 

problems, relates to grade-level work in irrational numbers, 
and plays an important role mathematically in coordinate 
geometry in higher mathematics. In grade eight, students 
explain a proof of the Pythagorean Theorem (8.G.6▲). There 
are many varied and interesting proofs of the Pythagorean 
Theorem. In grade eight students apply the theorem to 
determine unknown side lengths in right triangles (8.G.7▲) 
and to find the distance between two points in a coordinate 
system (8.G.8▲). Work with the Pythagorean Theorem will 
support students’ work in high school-level coordinate 
geometry (CA Mathematics Framework, adopted Nov. 6, 
2013). 

8.G.6 Illustrative Task(s):
Converse of the Pythagorean Theorem. A Pythagorean triple
(a,b,c) is a set of three positive whole numbers which satisfy
the equation

a2+b2=c2. 
Many ancient cultures used simple Pythagorean triples such 
as (3,4,5) in order to accurately construct right angles: if a 
triangle has sides of lengths 3, 4, and 5 units, respectively, 
then the angle opposite the side of length 5 units is a right 
angle. 

1. State the Pythagorean Theorem and its converse.
2. Explain why this practice of constructing a triangle

with side-lengths 3, 4, and 5 to produce a right angle
uses the converse of the Pythagorean Theorem.

3. Explain, in this particular case, why the converse of
the Pythagorean Theorem is true.
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.7    Apply the Pythagorean Theorem to determine
unknown side lengths in right triangles in real-world and
mathematical problems in two and three dimensions.

Essential Skills and Concepts: 
o Understand and explain the Pythagorean Theorem
o Apply the Pythagorean Theorem to find unknown lengths
o Solve real-world and mathematical problems using the

Pythagorean Theorem in two and three dimensions

Question Stems and Prompts: 
ü What is the Pythagorean Theorem?
ü What are Pythagorean triples? How can they help you to

find missing side lengths?
ü Give examples of real world examples that could use the

Pythagorean Theorem.
ü The bases on a baseball diamond form a perfect square.

Home plate is 90 feet away from first base and each of
the bases is 90 feet apart from each other. If a player
fields the ball on third base, how far must they throw the
ball to get the out at first?

Vocabulary   Spanish Cognates 
Tier 2 
• sides
Tier 3
• pythagorean theorem teorema de pitágoras  
• right triangle
• right angle
• hypotenuese  hipotenusa 

Standards Connections
8.G.6 – 8.G.7
8.G.7 à 8.G.8

8.G.7 Illustrative Task:
• Running on the Football Field,

https://www.illustrativemathematics.org/content-
standards/8/G/B/7/tasks/655

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.7    Apply the Pythagorean Theorem to determine
unknown side lengths in right triangles in real-world and
mathematical problems in two and three dimensions.

Essential Skills and Concepts: 
o Understand and explain the Pythagorean Theorem
o Apply the Pythagorean Theorem to find unknown lengths
o Solve real-world and mathematical problems using the

Pythagorean Theorem in two and three dimensions

Question Stems and Prompts: 
ü What is the Pythagorean Theorem?
ü What are Pythagorean triples? How can they help you to

find missing side lengths?
ü Give examples of real world examples that could use the

Pythagorean Theorem.
ü The bases on a baseball diamond form a perfect square.

Home plate is 90 feet away from first base and each of
the bases is 90 feet apart from each other. If a player
fields the ball on third base, how far must they throw the
ball to get the out at first?

Vocabulary   Spanish Cognates 
Tier 2 
• sides
Tier 3
• pythagorean theorem teorema de pitágoras  
• right triangle
• right angle
• hypotenuese  hipotenusa 

Standards Connections
8.G.6 – 8.G.7
8.G.7 à 8.G.8

8.G.7 Illustrative Task:
• Running on the Football Field,

https://www.illustrativemathematics.org/content-
standards/8/G/B/7/tasks/655

Creative Commons License NC-ND 4.0 Creative Commons License NC-ND 4.0 



8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.7    Apply the Pythagorean Theorem to determine
unknown side lengths in right triangles in real-world and
mathematical problems in two and three dimensions.

Standard Explanation 
The Pythagorean Theorem is useful in practical 

problems, relates to grade-level work in irrational numbers, 
and plays an important role mathematically in coordinate 
geometry in higher mathematics. In grade eight, students 
explain a proof of the Pythagorean Theorem (8.G.6▲). There 
are many varied and interesting proofs of the Pythagorean 
Theorem. In grade eight students apply the theorem to 
determine unknown side lengths in right triangles (8.G.7▲) 
and to find the distance between two points in a coordinate 
system (8.G.8▲). Work with the Pythagorean Theorem will 
support students’ work in high school-level coordinate 
geometry (CA Mathematics Framework, adopted Nov. 6, 
2013). 

SBAC Sample Items: 

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.7    Apply the Pythagorean Theorem to determine
unknown side lengths in right triangles in real-world and
mathematical problems in two and three dimensions.

Standard Explanation 
The Pythagorean Theorem is useful in practical 

problems, relates to grade-level work in irrational numbers, 
and plays an important role mathematically in coordinate 
geometry in higher mathematics. In grade eight, students 
explain a proof of the Pythagorean Theorem (8.G.6▲). There 
are many varied and interesting proofs of the Pythagorean 
Theorem. In grade eight students apply the theorem to 
determine unknown side lengths in right triangles (8.G.7▲) 
and to find the distance between two points in a coordinate 
system (8.G.8▲). Work with the Pythagorean Theorem will 
support students’ work in high school-level coordinate 
geometry (CA Mathematics Framework, adopted Nov. 6, 
2013). 

SBAC Sample Items: 
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.8    Apply the Pythagorean Theorem to find the distance
between two points in a coordinate system.

Essential Skills and Concepts: 
o Understand and explain the Pythagorean Theorem
o Apply the Pythagorean Theorem to find the distance

between two points on the coordinate plane

Question Stems and Prompts: 
ü Determine the distance between the two points (x,y) and

(x,y) on the coordinate plane.
ü Explain how to determine the distance between two

points on the coordinate plane using the Pythagorean
Theorem.

Vocabulary   Spanish Cognates 
Tier 3 
• pythagorean theorem teorema de pitágoras
• coordinate system  Sistema de coordenadas
• coordinate plane  plano de coordenadas

Standards Connections
6.G.3, 8.G.7 à 8.G.8

8.G.8 Illustrative Tasks:
• Finding the Distance Between Points,

https://www.illustrativemathematics.org/content-
standards/8/G/B/8/tasks/1919

• Finding Isosceles Triangles,
https://www.illustrativemathematics.org/content-
standards/8/G/B/8/tasks/1556

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.8    Apply the Pythagorean Theorem to find the distance
between two points in a coordinate system.

Essential Skills and Concepts: 
o Understand and explain the Pythagorean Theorem
o Apply the Pythagorean Theorem to find the distance

between two points on the coordinate plane

Question Stems and Prompts: 
ü Determine the distance between the two points (x,y) and

(x,y) on the coordinate plane.
ü Explain how to determine the distance between two

points on the coordinate plane using the Pythagorean
Theorem.

Vocabulary   Spanish Cognates 
Tier 3 
• pythagorean theorem teorema de pitágoras
• coordinate system  Sistema de coordenadas
• coordinate plane  plano de coordenadas

Standards Connections
6.G.3, 8.G.7 à 8.G.8

8.G.8 Illustrative Tasks:
• Finding the Distance Between Points,

https://www.illustrativemathematics.org/content-
standards/8/G/B/8/tasks/1919

• Finding Isosceles Triangles,
https://www.illustrativemathematics.org/content-
standards/8/G/B/8/tasks/1556
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.8    Apply the Pythagorean Theorem to find the distance
between two points in a coordinate system.

Standard Explanation 
The Pythagorean Theorem is useful in practical 

problems, relates to grade-level work in irrational numbers, 
and plays an important role mathematically in coordinate 
geometry in higher mathematics. In grade eight, students 
explain a proof of the Pythagorean Theorem (8.G.6▲). There 
are many varied and interesting proofs of the Pythagorean 
Theorem. In grade eight students apply the theorem to 
determine unknown side lengths in right triangles (8.G.7▲) 
and to find the distance between two points in a coordinate 
system (8.G.8▲). Work with the Pythagorean Theorem will 
support students’ work in high school-level coordinate 
geometry (CA Mathematics Framework, adopted Nov. 6, 
2013). 

SBAC Sample Items: 

8.G.B    Understand and apply the Pythagorean Theorem.

8.G.8    Apply the Pythagorean Theorem to find the distance
between two points in a coordinate system.

Standard Explanation 
The Pythagorean Theorem is useful in practical 

problems, relates to grade-level work in irrational numbers, 
and plays an important role mathematically in coordinate 
geometry in higher mathematics. In grade eight, students 
explain a proof of the Pythagorean Theorem (8.G.6▲). There 
are many varied and interesting proofs of the Pythagorean 
Theorem. In grade eight students apply the theorem to 
determine unknown side lengths in right triangles (8.G.7▲) 
and to find the distance between two points in a coordinate 
system (8.G.8▲). Work with the Pythagorean Theorem will 
support students’ work in high school-level coordinate 
geometry (CA Mathematics Framework, adopted Nov. 6, 
2013). 

SBAC Sample Items: 
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.G.C    Solve real-world and mathematical problems
involving volume of cylinders, cones, and spheres.

8.G.9    Know the formulas for the volumes of cones,
cylinders, and spheres and use them to solve real-world and
mathematical problems.

Essential Skills and Concepts: 
o Know and explain the formulas for the volumes of cones,

cylinders, and spheres
o Apply the formulas for the volume of cones, cylinders

and spheres
o Solve real-world and mathematical examples by using

volume formulas

Question Stems and Prompts: 
ü What is the formula for the volume of a cone (cylinder,

sphere)?
ü How are the volume formulas related?
ü Give examples of real-world problems where you could

use the volume formulas.

Vocabulary   Spanish Cognates 
Tier 3 
• formula   fórmula   
• volume   volumen 
• cone   cono 
• cylinder   cilindro 
• sphere esfera 

Standards Connections
8.EE.2 à 8.G.9

8.G.9 Illustrative Task:
• Glasses,
https://www.illustrativemathematics.org/content-
standards/8/G/C/9/tasks/112

8.G.C    Solve real-world and mathematical problems
involving volume of cylinders, cones, and spheres.

8.G.9    Know the formulas for the volumes of cones,
cylinders, and spheres and use them to solve real-world and
mathematical problems.

Essential Skills and Concepts: 
o Know and explain the formulas for the volumes of cones,

cylinders, and spheres
o Apply the formulas for the volume of cones, cylinders

and spheres
o Solve real-world and mathematical examples by using

volume formulas

Question Stems and Prompts: 
ü What is the formula for the volume of a cone (cylinder,

sphere)?
ü How are the volume formulas related?
ü Give examples of real-world problems where you could

use the volume formulas.

Vocabulary   Spanish Cognates 
Tier 3 
• formula   fórmula   
• volume   volumen 
• cone   cono 
• cylinder   cilindro 
• sphere   esfera 

Standards Connections
8.EE.2 à 8.G.9

8.G.9 Illustrative Task:
• Glasses,
https://www.illustrativemathematics.org/content-
standards/8/G/C/9/tasks/112
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.G.C.9

Standard Explanation
In grade seven students learned about the area of a 

circle. In eighth grade students learn the formulas for 
calculating the volumes of cones, cylinders, and spheres and 
use the formulas to solve real-world and mathematical 
problems (8.G.9). When students learn to solve problems 
involving volumes of cones, cylinders and spheres — 
together with their previous grade seven work in angle 
measure, area, surface area and volume — they will have 
acquired a well-developed set of geometric measurement 
skills. These skills, along with proportional reasoning and 
multistep numerical problem solving, can be combined and 
used in flexible ways as part of modeling during high school 
and in college and careers (Adapted from PARCC 2012) (CA 
Mathematics Framework, adopted Nov. 6, 2013). 

SBAC Sample Items: 

8.G.C.9

Standard Explanation
In grade seven students learned about the area of a 

circle. In eighth grade students learn the formulas for 
calculating the volumes of cones, cylinders, and spheres and 
use the formulas to solve real-world and mathematical 
problems (8.G.9). When students learn to solve problems 
involving volumes of cones, cylinders and spheres — 
together with their previous grade seven work in angle 
measure, area, surface area and volume — they will have 
acquired a well-developed set of geometric measurement 
skills. These skills, along with proportional reasoning and 
multistep numerical problem solving, can be combined and 
used in flexible ways as part of modeling during high school 
and in college and careers (Adapted from PARCC 2012) (CA 
Mathematics Framework, adopted Nov. 6, 2013). 

SBAC Sample Items: 
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8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.SP.A    Investigate patterns of association in bivariate
data.

8.SP.1    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.

Essential Skills and Concepts: 
o Understand, identify and describe clustering, outliers,

positive and negative association, linear associations and
nonlinear associations.

o Interpret and explain bivariate data
o Create scatter plots and describe patterns of association

Question Stems and Prompts:
ü What type of association is visible on the scatter plot?

How do you know?
ü Create a scatter plot for the given data.
ü Describe patterns that you notice within the scatter plot.

Vocabulary   Spanish Cognates 
Tier 2 
• clustering
• positive   positivo 
• negative   negativo 
Tier 3
• data   datos 
• outliers
• scatter plot
• bivariate data  datos bivariado 
• linear   lineal 
• nonlinear   no lineal 

Standards Connections
6.NS.8 à 8.SP.1
8.SP.1 à 8.SP.2

8.SP.1 Example:

8.SP.A    Investigate patterns of association in bivariate
data.

8.SP.1    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.

Essential Skills and Concepts: 
o Understand, identify and describe clustering, outliers,

positive and negative association, linear associations and
nonlinear associations.

o Interpret and explain bivariate data
o Create scatter plots and describe patterns of association

Question Stems and Prompts:
ü What type of association is visible on the scatter plot?

How do you know?
ü Create a scatter plot for the given data.
ü Describe patterns that you notice within the scatter plot.

Vocabulary   Spanish Cognates 
Tier 2 
• clustering
• positive   positivo 
• negative   negativo 
Tier 3
• data   datos 
• outliers
• scatter plot
• bivariate data  datos bivariado 
• linear   lineal 
• nonlinear   no lineal 

Standards Connections
6.NS.8 à 8.SP.1
8.SP.1 à 8.SP.2

8.SP.1 Example:
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8.SP.A.1

Standard Explanation
Building on work in earlier grades with univariate 

measurement data and analyzing data on line plots and 
histograms, grade-eight students begin to work with bivariate 
measurement data and use scatter plots to represent and 
analyze the data. 

Bivariate measurement data represent two separate 
(but usually related) measurements. Scatter plots can show 
the relationship between the two measured variables. 
Collecting and analyzing bivariate measurement data help 
students to answer questions such as “How does more time 
spent on homework affect test grades?” and “What is the 
relationship between annual income and the number of years 
of formal education a person has?”  

Students in grade eight construct and interpret scatter 
plots to investigate patterns of association between two 
quantities (8.SP.1). They also build on their previous 
knowledge of scatter plots to examine relationships between 
variables. Grade-eight students analyze scatter plots to 
determine positive and negative associations, the degree of 
association, and type of association. Additionally, they 
examine outliers to determine if data points are valid or 
represent a recording or measurement error. 

Students can use tools such as those offered by the 
National Center for Education Statistics (http:// 
nces.ed.gov/nceskids/createagraph/default.aspx [National 
Center for Education Statistics 2013]) to create a graph or 
generate data sets CA Mathematics Framework, adopted 
Nov. 6, 2013). 

8.SP.1 Illustrative Task:
• Texting and Grades I,

https://www.illustrativemathematics.org/content-
standards/8/SP/A/1/tasks/975

8.SP.A.1

Standard Explanation
Building on work in earlier grades with univariate 

measurement data and analyzing data on line plots and 
histograms, grade-eight students begin to work with bivariate 
measurement data and use scatter plots to represent and 
analyze the data. 

Bivariate measurement data represent two separate 
(but usually related) measurements. Scatter plots can show 
the relationship between the two measured variables. 
Collecting and analyzing bivariate measurement data help 
students to answer questions such as “How does more time 
spent on homework affect test grades?” and “What is the 
relationship between annual income and the number of years 
of formal education a person has?”  

Students in grade eight construct and interpret scatter 
plots to investigate patterns of association between two 
quantities (8.SP.1). They also build on their previous 
knowledge of scatter plots to examine relationships between 
variables. Grade-eight students analyze scatter plots to 
determine positive and negative associations, the degree of 
association, and type of association. Additionally, they 
examine outliers to determine if data points are valid or 
represent a recording or measurement error. 

Students can use tools such as those offered by the 
National Center for Education Statistics (http:// 
nces.ed.gov/nceskids/createagraph/default.aspx [National 
Center for Education Statistics 2013]) to create a graph or 
generate data sets CA Mathematics Framework, adopted 
Nov. 6, 2013). 

8.SP.1 Illustrative Task:
• Texting and Grades I,

https://www.illustrativemathematics.org/content-
standards/8/SP/A/1/tasks/975
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8.SP.A    Investigate patterns of association in bivariate
data.

8.SP.2    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.

Essential Skills and Concepts: 
o Model the relationship between two quantitative variables

using a straight line
o Informally fit a straight line
o Assess the fit of the model by comparing it to the

closeness of the data points to the line

Question Stems and Prompts: 
ü Describe the association between _______ and ______.
ü What type of association does the scatter plot

demonstrate? How do you know?
ü Fit a line to the data within the scatter plot. What would

the equation of this line be?
ü How well does your line fit the data? How do you know?

Vocabulary   Spanish Cognates 
Tier 2 
• variable   variable 
Tier 3
• data   datos 
• scatter plot
• linear association  asociación lineal 
• line of best fit

Standards Connections
8.SP.1 à 8.SP.2
8.SP.2 – 8.F.4
8.SP.2 à 8.SP.3

8.SP.2 Example:

8.SP.A    Investigate patterns of association in bivariate
data.

8.SP.2    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.

Essential Skills and Concepts: 
o Model the relationship between two quantitative variables

using a straight line
o Informally fit a straight line
o Assess the fit of the model by comparing it to the

closeness of the data points to the line

Question Stems and Prompts: 
ü Describe the association between _______ and ______.
ü What type of association does the scatter plot

demonstrate? How do you know?
ü Fit a line to the data within the scatter plot. What would

the equation of this line be?
ü How well does your line fit the data? How do you know?

Vocabulary   Spanish Cognates 
Tier 2 
• variable   variable 
Tier 3
• data   datos 
• scatter plot
• linear association  asociación lineal 
• line of best fit

Standards Connections
8.SP.1 à 8.SP.2
8.SP.2 – 8.F.4
8.SP.2 à 8.SP.3

8.SP.2 Example:
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8.SP.A    Investigate patterns of association in bivariate
data.

8.SP.2    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.

Standard Explanation 
Grade-eight students know that straight lines are 

widely used to model relationships between two quantitative 
variables (8.SP.2). For scatter plots that appear to show a 
linear association, students informally fit a line (e.g., by 
drawing a line on the coordinate plane between data points) 
and informally assess the fit by judging the closeness of the 
data points to the straight line (CA Mathematics Framework, 
adopted Nov. 6, 2013). 

For a data showing a linear pattern, students sketch a 
line through the “center” of the cloud of points that captures 
the essential nature of the trend, at first by use of an informal 
fitting procedure, perhaps as informal as laying a stick of 
spaghetti on the plot. How well the line “fits” the cloud of 
points is judged by how closely the points are packed around 
the line, considering that one or more outliers might have 
tremendous influence on the positioning of the line (Common 
Core Standards Writing Team, Draft Progressions 6-8 
Statistics and Probability). 

8.SP.2 Illustrative Task:
• Birds’ Eggs,

https://www.illustrativemathematics.org/content-
standards/8/SP/A/2/tasks/41

8.SP.A    Investigate patterns of association in bivariate
data.

8.SP.2    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.

Standard Explanation 
Grade-eight students know that straight lines are 

widely used to model relationships between two quantitative 
variables (8.SP.2). For scatter plots that appear to show a 
linear association, students informally fit a line (e.g., by 
drawing a line on the coordinate plane between data points) 
and informally assess the fit by judging the closeness of the 
data points to the straight line (CA Mathematics Framework, 
adopted Nov. 6, 2013). 

For a data showing a linear pattern, students sketch a 
line through the “center” of the cloud of points that captures 
the essential nature of the trend, at first by use of an informal 
fitting procedure, perhaps as informal as laying a stick of 
spaghetti on the plot. How well the line “fits” the cloud of 
points is judged by how closely the points are packed around 
the line, considering that one or more outliers might have 
tremendous influence on the positioning of the line (Common 
Core Standards Writing Team, Draft Progressions 6-8 
Statistics and Probability). 

8.SP.2 Illustrative Task:
• Birds’ Eggs,

https://www.illustrativemathematics.org/content-
standards/8/SP/A/2/tasks/41

Creative Commons License NC-ND 4.0 Creative Commons License NC-ND 4.0 



8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

8.SP.A    Investigate patterns of association in bivariate
data.

8.SP.3    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.

Essential Skills and Concepts: 
o Understand how to use bivariate data to create a graph for

the purpose of solving a problem
o Interpret the slope and intercept of a line.

Question Stems and Prompts:
ü Is there an association between _______ and _____?

How do you know?
ü Given the data from _______ and ______. Make a

scattered plot.

Vocabulary   Spanish Cognates 
Tier 2 
• slope
• intercept
Tier 3
• linear model  modelo lineal 
• line of best fit
• bivariate data  datos bivariado 

Standards Connections
7.SP.2 à 8.SP.3
8.EE.7b – 8.SP.3 – 8.F.4

8.SP.3 Example:

8.SP.A    Investigate patterns of association in bivariate
data.

8.SP.3    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.

Essential Skills and Concepts: 
o Understand how to use bivariate data to create a graph for

the purpose of solving a problem
o Interpret the slope and intercept of a line.

Question Stems and Prompts:
ü Is there an association between _______ and _____?

How do you know?
ü Given the data from _______ and ______. Make a

scattered plot.

Vocabulary   Spanish Cognates 
Tier 2 
• slope
• intercept
Tier 3
• linear model  modelo lineal 
• line of best fit
• bivariate data  datos bivariado 

Standards Connections
7.SP.2 à 8.SP.3
8.EE.7b – 8.SP.3 – 8.F.4

8.SP.3 Example:
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8.SP.A.3

Standard Explanation
Students in grade eight solve problems in the context 

of bivariate measurement data by using the equation of a 
linear model (8.SP.3). They interpret the slope and the -
intercept in the context of the problem. For example, in a 
linear model for a biology experiment, students 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 
centimeters in the height of the plant (CA Mathematics 
Framework, adopted Nov. 6, 2013). 

8.SP.3 Illustrative Task:
• Airports, Assessment Variation,

https://www.illustrativemathematics.org/content-
standards/8/SP/A/3/tasks/1370

8.SP.A.3

Standard Explanation
Students in grade eight solve problems in the context 

of bivariate measurement data by using the equation of a 
linear model (8.SP.3). They interpret the slope and the -
intercept in the context of the problem. For example, in a 
linear model for a biology experiment, students 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 
centimeters in the height of the plant (CA Mathematics 
Framework, adopted Nov. 6, 2013). 

8.SP.3 Illustrative Task:
• Airports, Assessment Variation,

https://www.illustrativemathematics.org/content-
standards/8/SP/A/3/tasks/1370
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8.SP.A    Investigate patterns of association in bivariate
data.

8.SP.4    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?

Essential Skills and Concepts: 
o Understand patterns and frequency/relative frequency of

categorical data.
o Calculate relative frequency
o Construct and understand a two-way table.
o Summarize data

Question Stems and Prompts:
ü Is there an association between _______ and _____?

How do you know?
ü What is the relative frequency between ____ and

______?
ü Collect data about _____ and ______.  Use the results to

complete a table. Is there an association? Explain.

Vocabulary   Spanish Cognates 
Tier 2 
• frequency   frecuencia 
• association   asociación 
• rows
• columns   columnas 
Tier 3
• two-way tables
• bivariate data  datos bivariado 
• relative frequencies  frecuencia relativa 
• categorical variables variable categórica 

8.SP.4 Example:

8.SP.A    Investigate patterns of association in bivariate
data.

8.SP.4    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?

Essential Skills and Concepts: 
o Understand patterns and frequency/relative frequency of

categorical data.
o Calculate relative frequency
o Construct and understand a two-way table.
o Summarize data

Question Stems and Prompts:
ü Is there an association between _______ and _____?

How do you know?
ü What is the relative frequency between ____ and

______?
ü Collect data about _____ and ______.  Use the results to

complete a table. Is there an association? Explain.

Vocabulary   Spanish Cognates 
Tier 2 
• frequency   frecuencia 
• association   asociación 
• rows
• columns   columnas 
Tier 3
• two-way tables
• bivariate data  datos bivariado 
• relative frequencies  frecuencia relativa 
• categorical variables variable categórica 

8.SP.4 Example:
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8.SP.A.4

Standard Explanation
Students learn to see patterns of association in 

bivariate categorical data in a two-way table (8.SP.4). They 
construct and interpret a two-way table that summarizes data 
on two categorical variables collected from the same subjects. 
The two-way table displays frequencies and relative 
frequencies. Students use relative frequencies calculated from 
rows or columns to describe a possible association between 
the two variables. For example, students collect data from 
their classmates about whether they have a curfew and 
whether they do chores at home. The two-way table allows 
students to easily see if students who have a curfew also tend 
to do chores at home (CA Mathematics Framework, adopted 
Nov. 6, 2013). 

Building on experience with decimals and percent, 
and the ideas of association between measurement variables, 
students now take a more careful look at possible association 
between categorical variables. “Is there a difference between 
sixth graders and eighth graders with regard to their 
preference for rock, rap, or country music?” Data from a 
random sample of sixth graders and another random sample 
of eighth graders are summarized by frequency counts in each 
cell in a two-way table of preferred music type by grade. The 
proportions of favored music type for the sixth graders are 
then compared to the proportions for eighth graders. If the 
two proportions for each music type are about the same, there 
is little or no association between the grade and music 
preference because both grades have about the same 
preferences. If the two proportions differ, there is some 
evidence of association because grade level seems to make a 
difference in music preferences. The nature of the association 
should then be described in more detail (Common Core 
Standards Writing Team, Draft Progressions 6-8 Statistics 
and Probability). 

8.SP.4 Illustrative Task:
• What’s Your Favorite Subject?,

https://www.illustrativemathematics.org/content-
standards/8/SP/A/4/tasks/973

8.SP.A.4

Standard Explanation
Students learn to see patterns of association in 

bivariate categorical data in a two-way table (8.SP.4). They 
construct and interpret a two-way table that summarizes data 
on two categorical variables collected from the same subjects. 
The two-way table displays frequencies and relative 
frequencies. Students use relative frequencies calculated from 
rows or columns to describe a possible association between 
the two variables. For example, students collect data from 
their classmates about whether they have a curfew and 
whether they do chores at home. The two-way table allows 
students to easily see if students who have a curfew also tend 
to do chores at home (CA Mathematics Framework, adopted 
Nov. 6, 2013). 

Building on experience with decimals and percent, 
and the ideas of association between measurement variables, 
students now take a more careful look at possible association 
between categorical variables. “Is there a difference between 
sixth graders and eighth graders with regard to their 
preference for rock, rap, or country music?” Data from a 
random sample of sixth graders and another random sample 
of eighth graders are summarized by frequency counts in each 
cell in a two-way table of preferred music type by grade. The 
proportions of favored music type for the sixth graders are 
then compared to the proportions for eighth graders. If the 
two proportions for each music type are about the same, there 
is little or no association between the grade and music 
preference because both grades have about the same 
preferences. If the two proportions differ, there is some 
evidence of association because grade level seems to make a 
difference in music preferences. The nature of the association 
should then be described in more detail (Common Core 
Standards Writing Team, Draft Progressions 6-8 Statistics 
and Probability). 

8.SP.4 Illustrative Task:
• What’s Your Favorite Subject?,

https://www.illustrativemathematics.org/content-
standards/8/SP/A/4/tasks/973
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Resources for the CCSS 8th Grade Bookmarks 

California Mathematics Framework, adopted by the 
California State Board of Education November 6, 2013, 
http://www.cde.ca.gov/ci/ma/cf/draft2mathfwchapters.as
p 

Student Achievement Partners, Achieve the Core 
http://achievethecore.org/, Focus by Grade Level, 
http://achievethecore.org/dashboard/300/search/1/2/0/1/
2/3/4/5/6/7/8/9/10/11/12/page/774/focus-by-grade-level 

Common Core Standards Writing Team. Progressions 
for the Common Core State Standards in Mathematics 
Tucson, AZ: Institute for Mathematics and Education, 
University of Arizona (Drafts) 

• The Number System, 6 – 8 (2013, July 9)
• 6 – 8, Expressions and Equations (2011, April

22)
• Grade 8, High School, Functions, (2012,

December 3)
• 6 – 8, Statistics and Probability (2011, December

26)
• 6 – 7, Ratios and Proportional Relationships

(2011, December 26)

Illustrative Mathematics™ was originally developed at 
the University of Arizona (2011), nonprofit corporation 
(2013), Illustrative Tasks, 
http://www.illustrativemathematics.org/ 

Student Achievement Partners, Achieve the Core 
http://achievethecore.org/, Focus by Grade Level, 
http://achievethecore.org/dashboard/300/search/1/2/0/1/
2/3/4/5/6/7/8/9/10/11/12/page/774/focus-by-grade-level 

North Carolina Department of Public Instruction, 
Instructional Support Tools for Achieving New 
Standards, Math Unpacking Standards 2012, 
http://www.ncpublicschools.org/acre/standards/common
-core-tools/ - unmath

Common Core Flipbooks 2012, Kansas Association of 
Teachers of Mathematics (KATM) 
http://www.katm.org/baker/pages/common-core-
resources.php 

Resources for the CCSS 8th Grade Bookmarks 

California Mathematics Framework, adopted by the 
California State Board of Education November 6, 2013, 
http://www.cde.ca.gov/ci/ma/cf/draft2mathfwchapters.as
p 

Student Achievement Partners, Achieve the Core 
http://achievethecore.org/, Focus by Grade Level, 
http://achievethecore.org/dashboard/300/search/1/2/0/1/
2/3/4/5/6/7/8/9/10/11/12/page/774/focus-by-grade-level 

Common Core Standards Writing Team. Progressions 
for the Common Core State Standards in Mathematics 
Tucson, AZ: Institute for Mathematics and Education, 
University of Arizona (Drafts) 

• The Number System, 6 – 8 (2013, July 9)
• 6 – 8, Expressions and Equations (2011, April

22)
• Grade 8, High School, Functions, (2012,

December 3)
• 6 – 8, Statistics and Probability (2011, December

26)
• 6 – 7, Ratios and Proportional Relationships

(2011, December 26)

Illustrative Mathematics™ was originally developed at 
the University of Arizona (2011), nonprofit corporation 
(2013), Illustrative Tasks, 
http://www.illustrativemathematics.org/ 

Student Achievement Partners, Achieve the Core 
http://achievethecore.org/, Focus by Grade Level, 
http://achievethecore.org/dashboard/300/search/1/2/0/1/
2/3/4/5/6/7/8/9/10/11/12/page/774/focus-by-grade-level 

North Carolina Department of Public Instruction, 
Instructional Support Tools for Achieving New 
Standards, Math Unpacking Standards 2012, 
http://www.ncpublicschools.org/acre/standards/common
-core-tools/ - unmath

Common Core Flipbooks 2012, Kansas Association of 
Teachers of Mathematics (KATM) 
http://www.katm.org/baker/pages/common-core-
resources.php 

Creative Commons License NC-ND 4.0 Creative Commons License NC-ND 4.0 



8th Grade – CCSS for Mathematics 8th Grade – CCSS for Mathematics 

Arizona’s College and Career Ready Standards – 
Mathematics – Kindergarten, Arizona Department of 
Education – High Academic Standards for Students        
Arizona’s College and Career Ready Standards – 
Mathematics, State Board Approved June 2010        
October 2013 Publication, 
http://www.azed.gov/azccrs/mathstandards/ 

Howard County Public School System, Elementary 
Mathematics Office, Standards for Mathematical 
Practice for Parents, Draft 2011, 
https://grade3commoncoremath.wikispaces.hcpss.org/fil
e/view/SFMP for Parents.docx/286906254/SFMP for 
Parents.docx 

Howard County Public School System, Elementary and 
Secondary Mathematics Offices, Wiki Content and 
Resources, Elementary by grade level 
https://grade5commoncoremath.wikispaces.hcpss.org/ho
me, and Secondary 
https://secondarymathcommoncore.wikispaces.hcpss.org 

Long Beach Unified School District, Math Cognates, 
retrieved on 7/14/14, 
http://www.lbschools.net/Main_Offices/Curriculum/Are
as/Mathematics/XCD/ListOfMathCognates.pdf 

Smarter Balanced Assessment Consortium: Mathematics 
Item Specifications Grades 6-8, Developed by Measured 
Progress/ETS Collaborative April 2012, Item 
specifications by target retrieved from zip file,  
http://www.smarterbalanced.org/smarter-balanced-
assessments/ 

A Graph of the Content Standards, Jason Zimba, June 7, 
2012, http://tinyurl.com/ccssmgraph 

Arizona’s College and Career Ready Standards – 
Mathematics – Kindergarten, Arizona Department of 
Education – High Academic Standards for Students        
Arizona’s College and Career Ready Standards – 
Mathematics, State Board Approved June 2010        
October 2013 Publication, 
http://www.azed.gov/azccrs/mathstandards/ 

Howard County Public School System, Elementary 
Mathematics Office, Standards for Mathematical 
Practice for Parents, Draft 2011, 
https://grade3commoncoremath.wikispaces.hcpss.org/fil
e/view/SFMP for Parents.docx/286906254/SFMP for 
Parents.docx 

Howard County Public School System, Elementary and 
Secondary Mathematics Offices, Wiki Content and 
Resources, Elementary by grade level 
https://grade5commoncoremath.wikispaces.hcpss.org/ho
me, and Secondary 
https://secondarymathcommoncore.wikispaces.hcpss.org 

Long Beach Unified School District, Math Cognates, 
retrieved on 7/14/14, 
http://www.lbschools.net/Main_Offices/Curriculum/Are
as/Mathematics/XCD/ListOfMathCognates.pdf 

Smarter Balanced Assessment Consortium: Mathematics 
Item Specifications Grades 6-8, Developed by Measured 
Progress/ETS Collaborative April 2012, Item 
specifications by target retrieved from zip file,  
http://www.smarterbalanced.org/smarter-balanced-
assessments/ 

A Graph of the Content Standards, Jason Zimba, June 7, 
2012, http://tinyurl.com/ccssmgraph 
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