Grade 8

The following curriculum focal points and related connections are the recommended content
emphases for mathematics in grade 8. It is essential that these focal points be addressed in
contexts that promote problem solving, reasoning, communication, making connections, and
designing and analyzing representations.

Grade 8 Curriculum Focal Points

Algebra: Analyzing and representing linear functions and solving linear equations and
systems of linear equations.

Students use linear functions, linear equations, and systems of linear equations to represent,
analyze, and solve a variety of problems. They recognize a proportion (y/x =k, or y = kx) as a
special case of a linear equation of the form y = mx + b, understanding that the constant of
proportionality (K) is the slope and the resulting graph is a line through the origin. Students
understand that the slope (m) of a line is a constant rate of change, so if the input, or x-
coordinate, changes by a specific amount, a, the output, or y-coordinate, changes by the amount
ma. Students translate among verbal, tabular, graphical, and algebraic representations of
functions (recognizing that tabular and graphical representations are usually only partial
representations), and they describe how such aspects of a function as slope and y-intercept
appear in different representations. Students solve systems of two linear equations in two
variables and relate the systems to pairs of lines that intersect, are parallel, or are the same line,
in the plane. Students use linear equations, systems of linear equations, linear functions, and their
understanding of the slope of a line to analyze situations and solve problems.

Geometry and Measurement: Analyzing two- and three-dimensional space and figures by
using distance and angle.

Students use fundamental facts about distance and angles to describe and analyze figures and
situations in two- and three-dimensional space and to solve problems, including those with
multiple steps. They prove that particular configurations of lines give rise to similar triangles
because of the congruent angles created when a transversal cuts parallel lines. Students apply this
reasoning about similar triangles to solve a variety of problems, including those that ask them to
find heights and distances. They use facts about the angles that are created when a transversal
cuts parallel lines to explain why the sum of the measures of the angles in a triangle is 180
degrees, and they apply this fact about triangles to find unknown measures of angles. Students
explain why the Pythagorean theorem is valid by using a variety of methods—for example, by
decomposing a square in two different ways. They apply the Pythagorean theorem to find
distances between points in the Cartesian coordinate plane to measure lengths and analyze
polygons and polyhedra.

Data Analysis and Number and Operations and Algebra: Analyzing and summarizing data
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sets.

Students use descriptive statistics, including mean, median, and range, to summarize and
compare data sets, and they organize and display data to pose and answer questions. They
compare the information provided by the mean and the median and investigate the different
effects that changes in data values have on these measures of center. They understand that a
measure of center alone does not thoroughly describe a data set because very different data sets
can share the same measure of center. Students select the mean or the median as the appropriate
measure of center for a given purpose.

Connections to the Focal Points

Algebra: Students encounter some nonlinear functions (such as the inverse proportions that they
studied in grade 7 as well as basic quadratic and exponential functions) whose rates of change
contrast with the constant rate of change of linear functions. They view arithmetic sequences,
including those arising from patterns or problems, as linear functions whose inputs are counting
numbers. They apply ideas about linear functions to solve problems involving rates such as
motion at a constant speed.

Geometry: Given a line in a coordinate plane, students understand that all “slope triangles”
triangles created by a vertical “rise” line segment (showing the change in y), a horizontal “run”
line segment (showing the change in x), and a segment of the line itself—are similar. They also
understand the relationship of these similar triangles to the constant slope of a line.

Data Analysis: Building on their work in previous grades to organize and display data to pose
and answer questions, students now see numerical data as an aggregate, which they can often
summarize with one or several numbers. In addition to the median, students determine the 25th
and 75th percentiles (1st and 3rd quartiles) to obtain information about the spread of data. They
may use box-and-whisker plots to convey this information. Students make scatterplots to display
bivariate data, and they informally estimate lines of best fit to make and test conjectures.

Number and Operations: Students use exponents and scientific notation to describe very large
and very small numbers. They use square roots when they apply the Pythagorean theorem.

Related Expectations from Principles and Standards for
School Mathematics Content Standards: Grade 8

The following content expectations are linked to the Grade 8 focal points or connections.

Number and Operations

o Work flexibly with fractions, decimals, and percents to solve problems
o Develop an understanding of large numbers (identified in Grades 4 and 5 Curriculum

Focal Points) and recognize and appropriately use exponential, scientific, and calculator
notation
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e Understand the meaning and effects of arithmetic operations with fractions, decimals, and
integers

o Use the associative and commutative properties of addition and multiplication and the
distributive property of multiplication over addition to simplify computations with
integers, fractions, and decimals

« Understand and use the inverse relationships of addition and subtraction, multiplication
and division, and squaring and finding square roots to simplify computations and solve
problems

o Select appropriate methods and tools for computing with fractions and decimals from
among mental computation, estimation, calculators or computers, and paper and pencil,
depending on the situation, and apply the selected methods

o Develop and analyze algorithms for computing with fractions, decimals, and integers and
develop fluency in their use

o Develop, analyze, and explain methods for solving problems involving proportions, such
as scaling and finding equivalent ratios

Algebra

o Represent, analyze, and generalize a variety of patterns with tables, graphs, words, and,
when possible, symbolic rules

« Identify functions as linear or nonlinear and contrast their properties from tables, graphs,
or equations

« Develop an initial conceptual understanding of different uses of variables

o Explore relationships between symbolic expressions and graphs of lines, paying
particular attention to the meaning of intercept and slope

e Use symbolic algebra to represent situations and to solve problems, especially those that
involve linear relationships

e Recognize and generate equivalent forms for simple algebraic expressions and solve
linear equations

o Model and solve contextualized problems using various representations, such as graphs,
tables, and equations

e Use graphs to analyze the nature of changes in quantities in linear relationships

Geometry
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o Precisely describe, classify, and understand relationships among types of two- and three-
dimensional objects using their defining properties

« Understand relationships among the angles, side lengths, perimeters, areas, and volumes
of similar objects

« Create and critique inductive and deductive arguments concerning geometric ideas and
relationships, such as congruence, similarity, and the Pythagorean relationship

e Use coordinate geometry to represent and examine the properties of geometric shapes
(also in Grade 5 Curriculum Focal Points)

o Use coordinate geometry to examine special geometric shapes, such as regular polygons
or those with pairs of parallel or perpendicular sides

« Draw geometric objects with specified properties, such as side lengths or angle measures
o Use geometric models to represent and explain numerical and algebraic relationships

e Recognize and apply geometric ideas and relationships in areas outside the mathematics
classroom, such as art, science, and everyday life

Measurement

« Understand, select, and use units of appropriate size and type to measure angles,
perimeter, area, surface area, and volume

e Select and apply techniques and tools to accurately find length, area, volume, and angle
measures to appropriate levels of precision

e Solve simple problems involving rates and derived measurements for such attributes as
velocity and density

Data Analysis and Probability

o Select, create, and use appropriate graphical representations of data, including
histograms, box plots, and scatterplots

« Find, use, and interpret measures of center and spread, including mean and interquartile
range

o Discuss and understand the correspondence between data sets and their graphical
representations, especially histograms, stem-and-leaf plots, box plots, and scatterplots

o Use observations about differences between two or more samples to make conjectures
about the populations from which the samples were taken
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Make conjectures about possible relationships between two characteristics of a sample on
the basis of scatterplots of the data and approximate lines of fit

Use conjectures to formulate new questions and plan new studies to answer them

Use proportionality and a basic understanding of probability to make and test conjectures
about the results of experiments and simulations

Y4
(A ) NATIONAL COUNCIL OF
NCTM | TEACHERS OF MATHEMATICS

Denise Juneau, Superintendent » Montana Office of Public Instruction » www.opi.mt.gov



	Grade 8
	Grade 8 Curriculum Focal Points
	Connections to the Focal Points

	Related Expectations from Principles and Standards for School Mathematics Content Standards: Grade 8

