GRADE SEVEN and EIGHT CORE MATHEMATICS OVERVIEW

Grade Seven Core:
Ratios and Proportional Relationships
e Analyze proportional relationships and use them to solve
real-world and mathematical problems.

The Number Sense
e Apply and extend previous understandings of operations with
fractions to add, subtraction, multiply, and divide rational
numbers.

Expressions and Equations
e Use properties of operations to generate equivalent
expressions.
e Solve real-life and mathematical problems using numerical and
algebraic expressions and equations.

Geometry
e Draw, construct and describe geometrical figures and describe
the relationships between them.
e Solve real-life and mathematical problems involving angle
measure, area, surface area, and volume.

Statistics and Probability
e Use random sampling to draw inferences about a population.
e Draw informal comparative inferences about two populations.

Matl tical Practi

Make sense of problems
and persevere in solving
them.

Reason abstractly and
quantitatively.

Construct viable
arguments and critique
the reasoning of others.
Model with mathematics.
Use appropriate tools
strategically.

Attend to precision.
Look for and make use of
structure.

Look for and express
regularity in repeated
reasoning.

e Investigate chance processes and develop, use, and evaluate probability models.

Modeling with Geometry
e Apply geometric concepts in modeling situations.

Grade Eight Core:

The Number Sense

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

Expressions and Equations
e Work with radicals and integer exponents.

e Understand the connection between proportional relationships, lines, and linear equations.
e Analyze and solve linear equations and pairs of simultaneous linear equations.

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

Geometry

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

e Understand and apply the Pythagorean Theorem.

e Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres.

Statistics and Probability
e Investigate patterns of association in bivariate data.
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Semesters at a Glance

Semester 1

Semester 2

Grade 7
Accentuate the Negative + YouCubed Tasks
3 weeks
4 investigations
www.youcubed.org
Do not do Problems 1.1, 2.4, 3.4, 4.3
[not all parts (A,B,C...) of each skipped problem
need to
be omitted]

Stretching & Shrinking
3 weeks
4 investigations
Do not do Problems 3.1, 3.2
Incorporate triangle characteristics with similar
figures
in Problem 3.3

Comparing & Scaling
3 weeks
3 investigations
Do not do Problem 3.2
Incorporate triangle characteristics in Problem 3.3

Moving Straight Ahead

4 weeks
4 investigations
Incorporate triangle angle sum (180) when doing
equation solving

Shapes & Designs

2 weeks

Angle relationships
Circumference and area of circles

Total: =15
weeks

Adjust as needed throughout the semester if need more
time for instruction.

Filling & Wrapping + Say It With Symbols

2 weeks
4 investigations
Do not do Problems 1.1, 1.2, 1.3, 2.1, 2.3 (touch
upon it

in context), 3.2, 3.3, and Investigation 4
Front load square roots and cube roots - some ACE
problems involve square and cube roots.
Include Invst. 2.3 and 2.4 from Sat It With Symbols
(volume of cones, cylinders, spheres)

Samples & Populations

1-2 weeks

Do not do Investigation 3

Do Problems 1.3, 2.1 and read 2.2

Include basic measures of central tendency - comparing
mean, median, mode, range

What Do You Expect?

2 weeks

Do not do Investigations 3 or 5

Do not do Problems 1.2, 1.3, 1.4, 2.1, 2.4, 4.3, 4.4
Include vocabulary from Problems 1.2, 1.3 and 1.4

Grade 8
Looking for Pythagoras
3 weeks
Investigations 2, 3, and 4

Growing, Growing, Growing

2 weeks
Do Investigation 1.2
Use Illustrative Mathematics Open-Up Resource
Units 7, 8

Say It With Symbols

3 weeks

Do not do Problems 1.2, 2.3, 2.4, 3.3, 3.4
Do not do Investigations 4 or 5

It’s in the System
2 weeks
Do not do Investigations 3 or 4

Butterflies, Pinwheels, and Wallpaper
3 weeks
4 investigations

Any time remaining, come back to linear equations via
algebraic transformations

Total: =19 weeks
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CRITICAL AREAS

In grade 7, instructional time should focus on four critical areas: (1) developing understanding of and applying proportional
relationships; (2) developing understanding of operations with rational numbers and working with expressions and linear
equations; (3) solving problems involving scale drawings and informal geometric constructions, and working with two- and
three-dimensional shapes to sclve problems involving area, surface area, and volume; and (4) drawing inferences about
populations based on samples.

{1) Students extend their understanding of ratios and develop understanding of proportionality to solve single- and multi-step
problems. Students use their understanding of ratios and proportionality to solve a wide variety of percent problems,
including those involving discounts, interest, taxes, tips, and percent increase or decrease. Students solve problems about
scale drawings by relating corresponding lengths between the objects or by using the fact that relationships of lengths
within an object are preserved in similar objects. Students graph proportional relationships and understand the unit rate
informally as a measure of the steepness of the related ling, called the slope. They distinguish proportional relationships
from other relationships.

{2) Students develop a unified understanding of number, recognizing fractions, decimals (that have a finite or a repeating deci-
mal representation), and percents as different representations of rational numbers. Students extend addition, subtraction,
multiplicaticn, and division to all rational numbers, maintaining the properties of operations and the relationships between
addition and subtraction, and multiplication and division. By applying these properties, and by viewing negative numbers
in terms of everyday contexts {e.g., amounts owed or temperatures below zero), students explain and interpret the rules for
adding, subtracting, multiplying, and dividing with negative numbers. They use the arithmetic of rational numbers as they
formulate expressions and equations in one variable and use these equations to solve problems.

{3) Students continue their work with area from grade 6, solving problems involving the area and circumference of a circle and
surface area of three-dimensional objects. In preparation for work on congruence and similarity in grade 8 they reason
about relationships among two-dimensional figures using scale drawings and informal geometric constructions, and they
gain familiarity with the relationships between angles formed by intersecting lines. Students work with three-dimensional
figures, relating them to two-dimensicnal figures by examining cross-sections. They solve real-world and mathematical
problems involving area, surface area, and volume of two- and three-dimensional objects composed of triangles,
quadrilaterals, polygons, cubes, and right prisms.

{4) Students build on their previous work with single data distributions to compare two data distributions and address
guestions about differences between populations. They begin informal work with random sampling to generate data sets
and learn about the importance of representative samples for drawing inferences.
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CRITICAL AREAS

Grade 8

In grade 8, instructional time should focus on three critical areas: (1) formulating and reasoning about expressions and
equations, including medeling 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) analyz-
ing two- and three-dimensional space and figures using distance, angle, similarity, and congruence, and understanding and
applying the Pythagorean Theorem.

(1)} Students use linear eguations and systems of linear eguations 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 versus 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 guestion 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 eguations 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 eguations 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 eguations, systems of linear equations,
linear functions, and their understanding of slope of a line to analyze situations and solve problems.

{2) Students grasp the concept of a function as a rule that assigns to each input exactly one output. They understand that
functicns 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 twe-dimensional figures and to solve problems. Students
show that the sum of the angles in a triangle is the angle formed by a straight line, and that various configurations of lines
give rise to similar triangles because of the angles created when a transversal cuts parallel lines. Students understand the
statement of the Pythagorean Theorem and its converse, and can explain why the Pythagorean Theorem holds, for example,
by decomposing a square in two different ways. They apply the Pythagorean Theorem to find distances between points on
the coordinate plane, to find lengths, and to analyze polygons. Students complete their work on volume by solving problems
involving cones, cylinders, and spheres.
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Explanation and Examples

Practice
MPs aligned to EL/ELD and NGSS: MP 1, 3, 6
MP.1 In grade 7, students solve problems involving ratios and rates and discuss how
Make sense they solved them. Students solve real world problems through the application of
of problems algebraic and geometric concepts. Students seek the meaning of a problem and
and look for efficient ways to represent and solve it. They may check their thinking by

persevere in
solving them.

asking themselves, “What is the most efficient way to solve the problem?”, “Does
this make sense?”, and “Can | solve the problem in a different way?”

MP.2 Reason
Abstractly
and
guantitatively

In grade 7, students represent a wide variety of real world contexts through the
use of real numbers and variables in mathematical expressions, equations, and
inequalities. 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.

MP.3 In grade 7, students construct arguments using verbal or written explanations

Construct accompanied by expressions, equations, inequalities, models, and graphs,

viable tables, and other data displays (e.g., box plots, dot plots, histograms). They

arguments further refine their mathematical communication skills through mathematical

and critique | discussions in which they critically evaluate their own thinking and the thinking of

the reasoning other students. They pose questions like “How did you get that?”, “Why is that

of others true?” and “Does that always work?” They explain their thinking to others and
respond to others’ thinking.

MP.4 Model In grade 7, students model problem situations symbolically, graphically, tabularly,

with and contextually. Students form expressions, equations, or inequalities from real

mathematics

world contexts and connect symbolic and graphical representations. Students
explore covariance and represent two quantities simultaneously. They use
measures of center and variability and data displays (e.g., box plots and
histograms) to draw inferences, make comparisons, and formulate predictions.
Students use experiments or simulations to generate data sets and create
probability models. Students need many opportunities to connect and explain the
connections between the different representations. They should be able to use
any of these representations as appropriate to a problem context.
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MP.5 Use
appropriate
tools
strategically

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 7 may decide to represent similar data sets using
dot plots with the same scale to visually compare the center and variability of the
data. Students might use physical objects or applets to generate probability data
and use graphing calculators or spreadsheets to manage and represent data in
different forms.

MP.6 Attend | In grade 7, students continue to refine their mathematical communication skills by
to precision | using clear and precise language in their discussions with others and in their own
reasoning. Students define variables, specify units of measure, and label axes
accurately. Students use appropriate terminology when referring to rates, ratios,
probability models, geometric figures, data displays, and components of
expressions, equations or inequalities.
MP.7 Look Students routinely seek patterns or structures to model and solve problems. For
for and instance, students recognize patterns that exist in ratio tables making connections
make use of | between the constant of proportionality in a table with the slope of a graph.
structure Students apply properties to generate equivalent expressions (e.g., 6 +2x=2 (3 +
x) by the distributive property) and solve equations (e.g., 2c + 3 = 15, 2c = 12 by
the subtraction property of equality; c=6 by the division property of equality).
Students compose and decompose two- and three-dimensional figures to solve
real world problems involving scale drawings, surface area, and volume. Students
examine tree diagrams or systematic lists to determine the sample space for
compound events and verify that they have listed all possibilities.
MP.8 Look In grade 7, students use repeated reasoning to understand algorithms and make
for and generalizations about patterns. During multiple opportunities to solve and model
express problems, they may notice that a/b = ¢/d if and only if ad = bc and construct other
regularity in | €xamples and models that confirm their generalization. They extend their thinking
repeated to include complex fractions and rational numbers. Students formally begin to make
reasoning connections between covariance, rates, and representations showing the

relationships between quantities. They create, explain, evaluate, and modify
probability models to describe simple and compound events.
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Explanation and Examples

Practice
Ps aligned to EL/ELD and NGSS: MP 1, 3, 6

MP.1 In grade 8, students solve real-world problems through the application of
Make sense algebraic and geometric concepts. Students seek the meaning of a problem and
of problems look for efficient ways to represent and solve it. They may check their thinking by
and asking themselves, “What is the most efficient way to solve the problem?”, “Does
persevere in | this make sense?”, and “Can | solve the problem in a different way?”
solving them.
MP.2 Reason | In grade 8, students represent a wide variety of real-world contexts through the
Abstractly use of real numbers and variables in mathematical expressions, equations, and
and inequalities. They examine patterns in data and assess the degree of linearity of

guantitatively

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.

MP.3 In grade 8, students construct arguments using verbal or written explanations

Construct accompanied by expressions, equations, inequalities, models, and graphs, tables,

viable and other data displays (e.g., box plots, dot plots, histograms). They further refine

arguments their mathematical communication skills through mathematical discussions in

and critique | Which they critically evaluate their own thinking and the thinking of other students.

the reasoning They pose questions like “How did you get that?”, “Why is that true?” “Does that

of others always work?” They explain their thinking to others and respond to others’
thinking.

MP.4 Model In grade 8, students model problem situations symbolically, graphically, tabularly,

with and contextually. Students form expressions, equations, or inequalities from

mathematics

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 any of these representations as appropriate to a problem context.
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MP.5 Use
appropriate
tools

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

strategicall ! _ _ : :

v pictures, use applets, or write equations to show the relationships between the
angles created by a transversal.

MP.6 In grade 8, students continue to refine their mathematical communication skills by

Attend to using clear and precise language in their discussions with others and in their own

precision reasoning. Students use appropriate terminology when referring to the number
system, functions, geometric figures, and data displays.

MP.7 Look | Students routinely seek patterns or structures to model and solve problems. In

for and grade 8, students apply properties to generate equivalent expressions and solve

make use 1

of structure

equations, such as 3(x — 2 ) = x + 2. 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.

MP.8 Look
for and
express
regularity
in repeated
reasoning

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. As students repeatedly check whether points are on a line
through (1, 2) with slope 3, they might abstract the equation of the line in the form (y
- 2)/(x - 1) = 3. In both examples, students look for and express regularity in
repeated reasoning. Students flexibly make connections between covariance,
rates, and representations showing the relationships between quantities.




