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How to Use This Book

As a self-study resource, these Eureka Math Study Guides are beneficial for teachers in a
variety of situations. They introduce teachers who are brand new to either the classroom or
the Eureka Math curriculum not only to Eureka Math but also to the content of the grade
level in a way they will find manageable and useful. Teachers already familiar with the
curriculum will also find this resource valuable as it allows a meaningful study of the grade-
level content in a way that highlights the connections between modules and topics. The
guidebooks help teachers obtain a firm grasp on what it is that students should master
during the year. The structure of the book provides a focus on the connections between the
standards and the descriptions of mathematical progressions through the grade, topic by
topic. Teachers therefore develop a multifaceted view of the standards from a thorough
analysis of the guide.

The Eureka Math Study Guides can also serve as a means to familiarize teachers with
adjacent grade levels. It is helpful for teachers to know what students learned in the grade
level below the one they are currently teaching as well as the one that follows. Having an
understanding of the mathematical progression across grades enhances the teacher’s ability
to reach students at their level and ensure they are prepared for the next grade.

For teachers, schools, and districts that have not adopted Eureka Math, but are instead
creating or adjusting their own curricular frameworks, these grade-level study guides offer
support in making critical decisions about how to group and sequence the standards for
maximal coherence within and across grades. Eureka Math serves as a blueprint for these
educators; in turn, the study guides present not only this blueprint but a rationale for the
selected organization.

The Eureka Math model provides a starting point from which educators can build their
own curricular plan if they so choose. Unpacking the new standards to determine what skills
students should master at each grade level is a necessary exercise to ensure appropriate
choices are made during curriculum development. The Eureka Math Study Guides include
lists of student outcomes mapped to the standards and are key to the unpacking process. The
overviews of the modules and topics offer narratives rich with detailed descriptions of how to
teach specific skills needed at each grade level. Users can have confidence in the interpreta-
tions of the standards presented, as well as the sequencing selected, due to the rigorous
review process that occurred during the development of the content included in Eureka Math.

This Eureka Math Study Guide contains the following:

Introduction to Eureka Math (chapter 1): This introduction consists of two sections: “Vision
and Storyline” and “Advantages to a Coherent Curriculum.’

Major Mathematical Themes in Each Grade Band (chapter 2): The first section presents year-
long curriculum maps for each grade band (with subsections addressing A Story of Units, A Story
of Ratios, and A Story of Functions). It is followed by a detailed examination of math concept
development for Grade 6 to Grade 8. The chapter closes with an in-depth description of how
alignment to the Instructional Shifts and the Standards of Mathematical Practice is achieved.
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xiv. | HOW TO USE THIS BOOK

Grade-Level Content Review (chapter 3): The key areas of focus and required fluencies for
a given grade level are presented in this chapter, along with a rationale for why topics are
grouped and sequenced in the modules as they are. The Alignment to the Standards and
Placement of Standards in the Modules chart lists the standards that are addressed in each
module of the grade.

Curriculum Design (chapter 4): The approach to modules, lessons, and assessment in A Story
of Ratios is detailed in this chapter.

Approach to Differentiated Instruction (chapter 5): This chapter describes the approach
to differentiated instruction used in A Story of Ratios. Special populations such as English
language learners, students with disabilities, students performing above grade level, and
students performing below grade level are addressed.

Grade-Level Module Summary and Unpacking of Standards (chapter 6): This chapter
presents information from the modules to provide an overview of the content of each and
explain the mathematical progression. The standards are translated for teachers, and a fuller
picture is drawn of the teaching and learning that should take place through the school year.

Terminology (chapter 7): The terms included in this list were compiled from the New or
Recently Introduced Terms portion of the Terminology section of the Module Overviews.
Terms are listed by grade level and module number where they are introduced in A Story of
Ratios. The chapter also offers definitions, descriptions, examples, and illustrations associated
with the terms.



Grade-Level Content
Review

The Grade-Level Content Review begins with a list of modules developed to deliver
instruction aligned to the standards at a given grade level. This introductory component is
followed by three sections: the Summary of Year, the Rationale for Module Sequence, and the
Alignment to the Standards and Placement of Standards in the Modules chart. The Summary
of Year portion of each grade level includes three pieces of information:

e The critical instructional areas for the grade
e The Key Areas of Focus for the grade
e The Major Emphasis Clusters for the grade

The Rationale for Module Sequence portion of each grade level provides a brief
description of the instructional focus of each module for that grade and explains the
developmental sequence of the mathematics.

The Alignment chart for each grade lists the standards that are addressed in each module
of the grade. Throughout the Alignment charts, when a cluster is included without a footnote,
it is taught in its entirety; there are also times when footnotes are relevant to particular
standards within a cluster. All standards for each grade have been carefully included in the
module sequence. Some standards are deliberately included in more than one module so that
a strong foundation can be built over time.

The Grade-Level Content Review offers key information about grade-level content and
provides a recommended framework for grouping and sequencing topics and standards.
Sequence of Grade 8 Modules Aligned with the Standards
Module 1: Integer Exponents and Scientific Notation
Module 2: The Concept of Congruence
Module 3: Similarity
Module 4: Linear Equations
Module 5: Examples of Functions from Geometry
Module 6: Linear Functions
Module 7: Introduction to Irrational Numbers Using Geometry
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20 | EUREKA MATH GRADE 8 STUDY GUIDE

Summary of Year

Grade 8 mathematics is about (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.

Key Area of Focus for Grade 8: Linear algebra

 RATIONALEFOR MODULE SEQUENCE IN GRADES

Major Emphasis Clusters

e Work with radicals and integer exponents.
e Understand the connections between
proportional relationships, lines, and linear
equations.
Analyze and solve linear equations and

pairs of simultaneous linear equations.
e Define, evaluate, and compare functions.

e Understand congruence and similarity
using physical models, transparencies, or
geometry software.

e Understand and apply the Pythagorean

Theorem.

This year begins with students extending the properties of exponents to integer
exponents in Module 1. They use the number line model to support their understanding of
the rational numbers and the number system. The number system is revisited at the end of
the year (in Module 7) to develop the number line through a detailed study of irrational

numbers.

In Module 2, students study congruence by experimenting with rotations, reflections,
and translations of geometrical figures. Their study of congruence culminates with an
introduction to the Pythagorean theorem in which the teacher guides students through the
“square within a square” proof of the theorem. Students practice the theorem in real-world
applications and mathematical problems throughout the year. (In Module 7, students learn to
prove the Pythagorean theorem on their own and are assessed on that knowledge.)

The experimental study of rotations, reflections, and translations in Module 2 prepares
students for the more complex work of understanding the effects of dilations on geometrical
figures in their study of similarity in Module 3. They use similar triangles to solve unknown
angle, side length, and area problems. Module 3 concludes with revisiting a proof of the
Pythagorean theorem from the perspective of similar triangles.



Page references followed by fig indicate an illustration.

Accommodations: for English language learners
(ELLs), 50-51; integrated into A Story of Ratios,
49-50; for students performing above grade
level, 54; for students performing below grade
level, 53-54; for students with disabilities, 51-53

Action and expression: providing English language
learners (ELLs) with multiple means of, 51;
providing students performing above grade
level with multiple means of, 54; providing
students performing below grade level with
multiple means of, 53; providing students with
disabilities with multiple means of, 52

Addition of rational numbers, 100

Algebra: comparing arithmetic solutions to, 77;
practicing algebraic operations to build fluency
in, 13; problem solving using, 93; Summary of
Year on key focus for Grade 8 linear, 20. See also
Linear equations

Alignment Chart: Module 1: Integer Exponents and
Scientific Notation, 21; Module 2: The Concept
of Congruence, 22; Module 3: Similarity, 22;
Module 4: Linear Equations, 23; Module 5:
Examples of Functions from Geometry, 23;
Module 6: Linear Functions, 24; Module 7:
Introduction to Irrational Numbers Using
Geometry, 24

Angles: angle sum of a triangle, 67; concepts and
measuring, 63; draw, identify, and classify
shapes by, 63; parallel lines associated with, 67;
problem solving that involves, 63, 87, 90-91, 101,
relationships of congruence and, 62, 66-67. See
also Triangles

Application rigor, 13-14

Area problem solving, 63, 87, 101

Assessment Summary, 28

Assessments: Daily, 40fig-45fig, 46; End-of-
Module, 25, 47, 50; Mid-Module, 27, 47, 50; rigor
in the, 47; student-teacher dialogues providing
questions to use for formative, 46; tracking
special student populations through, 50. See
also specific module

Average rate of change in water level, 107

Babylonian method of generating Pythagorean
triples, 84

Basic rigid motions: definition and properties
of, 61, 64-65; sequencing, 61-62, 66. See also
Figures

Bivariate numerical data, 92, 95-96

Closing of lesson, 40fig

Coherent curriculum: advantages of, 2-3; learning
connected across grades built on previous
years’ foundations, 12; supported by use of
pictorial models, 12

Conceptual understanding rigor, 13

Cones: average rate of change of water level
in, 107; determining measurements of, 106;
truncated, 106; volume problem solving with,
86, 90-91, 100

Congruence: angle relationships and, 62, 66-67;
Summary of Year on, 20; understanding
similarity and, 62. See also Module 2 (The
Concept of Congruence)

Constant of proportionality, 9

Cube roots, 98, 101-102

Curriculum: A Story of Functions (9-12 grades),
1; A Story of Ratios (6-8 grades), 1

Curriculum design: approach to lesson structure,
26-45fig; approach to module structure, 25-26

Curriculum maps: A Story of Functions (9-12
grades), 9fig; A Story of Units (PreK-5 grades),
6fig-7fig

Cylinder volume problem solving, 86, 90-91,
100, 101

Daily Assessments: Exit Ticket used for, 40fig-45fig,
46; Problem Sets used for, 46

Data: bivariate numerical, 92, 95-96; determining
the equation of a line fit to, 96; linear models in
context of, 96; nonlinear models in context of, 97

Debriefing: Debriefing, Exploration Lesson
followed by, 27; Instructional Shifts evidence
during, 1; Socratic Lesson followed by, 27

Decimal expansions, 98, 102-105
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