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Mathematics Education in the Elementary Schools
Vision Statement
A rigorous and coherent mathematics program will ensure that students acquire the mathematical skills and understanding that will enable
them to function competently and ethically in the 21st century. Through the study of mathematics students will develop an appreciation of
the order and unity of God’s creation and the relevance of mathematics in their daily lives. Students will be able to flexibly use
mathematical concepts and procedures to complete daily tasks, reason mathematically, and analyze and respond to various situations in
logical and innovative ways.

Goals
All students will:
1) value mathematics and appreciate its relevance in daily life.
2) recognize the relationship between mathematical ideas and apply them to real-life situations and other areas of the curriculum.
3) exhibit confidence and competence in their application of mathematical skills and knowledge.
4) use mathematical skills and understanding flexibly to solve problems.
5) reason and communicate mathematically.
6) apply ethical principles when formulating solutions to problems and communicating mathematical relationships.
7) use technology mindfully and responsibly to deepen understanding of mathematical concepts and facilitate mathematical processes.
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Transforming Learning Environments with Technology
Reprinted with permission from National Educational Technology Standards for Students, Second Edition, ©2007, ISTE® (International Society for Technology in
Education), www.iste.org. All rights reserved.

Today’s educators must provide a learning environment that takes students beyond the walls of their classrooms and into a world of endless
opportunities. Technology standards promote this classroom transformation by ensuring that digital-age students are empowered to learn, live,
and work successfully today and tomorrow.

National Educational Technology Standards for Students 2007 (NETS)
1. Creativity and Innovation
Students demonstrate creative thinking, construct knowledge, and develop innovative products and processes using technology.
Students:
a. apply existing knowledge to generate new ideas, products, or processes.
b. create original works as a means of personal or group expression.
c. use models and simulations to explore complex systems and issues.
d. identify trends and forecast possibilities.

2. Communication and Collaboration
Students use digital media and environments to communicate and work collaboratively, including at a distance, to support individual
learning and contribute to the learning of others.
Students:
a. interact, collaborate, and publish with peers, experts, or others employing a variety of digital environments and media.
b. communicate information and ideas effectively to multiple audiences using a variety of media and formats.
c. develop cultural understanding and global awareness by engaging with learners of other cultures.
d. contribute to project teams to produce original works or solve problems.
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3. Research and Information Fluency
Students apply digital tools to gather, evaluate, and use information.
Students:
a. plan strategies to guide inquiry.
b. locate, organize, analyze, evaluate, synthesize, and ethically use information from a variety of sources and media.
c. evaluate and select information sources and digital tools based on the appropriateness to specific tasks.
d. process data and report results.

4. Critical Thinking, Problem Solving, and Decision Making
Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions
using appropriate digital tools and resources.
Students:
a. identify and define authentic problems and significant questions for investigation.
b. plan and manage activities to develop a solution or complete a project.
c. collect and analyze data to identify solutions and/or make informed decisions.
d. use multiple processes and diverse perspectives to explore alternative solutions.

5. Digital Citizenship
Students understand human, cultural, and societal issues related to technology and practice legal and ethical behavior.
Students:
a. advocate and practice safe, legal, and responsible use of information and technology.
b. exhibit a positive attitude toward using technology that supports collaboration, learning, and productivity.
c. demonstrate personal responsibility for lifelong learning.
d. exhibit leadership for digital citizenship.
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6. Technology Operations and Concepts
Students demonstrate a sound understanding of technology concepts, systems, and operations.
Students:
a. understand and use technology systems.
b. select and use applications effectively and productively.
c. troubleshoot systems and applications.
d. transfer current knowledge to learning of new technologies.

Calculator Use in Elementary Grades
A Position of the National Council of Teachers of Mathematics
July 2011

NCTM Position
Calculators have an important role in supporting and advancing elementary mathematics learning. The benefits of their selective
and strategic use are twofold. Calculators can promote the higher-order thinking and reasoning needed for problem solving in our
information- and technology-based society, and they can also increase students’ understanding of and fluency with arithmetic
operations, algorithms, and numerical relationships.

Although calculators—from simple four-function versions to programmable graphing models—are used routinely outside school for a variety
of purposes, their specific use within the mathematics classroom must be selective and strategic, with attention to how such a tool will support
and advance learning. More important, the use of calculators does not supplant the need for students to develop proficiency with efficient,
accurate methods of mental and pencil-and-paper calculation and in making reasonable estimations. (NCTM, 2011)
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Mathematics Curriculum Guidelines and
Common Core State Standards
The Mathematics Curriculum Guidelines for Elementary Schools are based on the Common Core State Standards (CCSS) which were
released in June 2010 and have been adopted by more than 45 states, including the state of New Jersey. The Common Core State Standards
are the results of a national effort led by the National Governors Association Center for Best Practices and the Council of Chief State School
Officers to establish consistent standards for what students should know and be able to do by the time they graduate from high school.
The Mathematics Curriculum Guidelines for Elementary Schools consist of the Common Core State Standards and additional content
standards that have been added for the schools. The added standards improve the alignment of curriculum and instruction with the
objectives used to evaluate mathematics proficiency on national assessments of student achievement.
The additional standards
incorporated into the guidelines are identified by an ―S‖ preceding a number (e.g., S2.) The addition of a cluster is noted by the letters RCAN
preceding the statement of the cluster objective. This system of coding the added standards in the guidelines has been done to maintain the
numbering notation used to identify standards in the Common Core State Standards documents. The identification of the standards by their
Common Core notation will facilitate the teacher’s search for materials and resources aligned to specific standards.
The standards outline the content of the mathematics curriculum by stating what students should know and be able to do by the time they
complete each grade level. The content standards are arranged by ―domains‖ with ―clusters‖ of related standards within each domain. The
charts on the following pages are designed to provide an overview. The specific standards for moving students towards the ―cluster
objective‖ can be found in the guidelines for each grade level, along with suggestions for strategies and assessments. The Standards for
Mathematical Practice are provided at the beginning of the guidelines for each grade level. The content standards identify the skills and
knowledge teachers should ensure students are learning. The practice standards indicate the practices and habits of mathematical thinking that
teachers need to model for and expect of their students in order to facilitate deeper levels of understanding.
The domains into which the standards for Grades K-5 are arranged differ from the domains for Grades 6-8. Therefore, the first chart provides
an overview for Grades K-5 and the second chart provides an overview for Grades 6-8. All teachers should be aware of the progression of
knowledge and skills from Kindergarten through Grade 8 and work collaboratively to develop a rigorous and coherent mathematics
curriculum.
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Overview of Cluster Objectives for Kindergarten through Grade 5
Domain: Counting and Cardinality (CC)
Kindergarten

Grade 1

Grade 2

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Know number names and
the count sequence

Continue to develop and
extend concepts taught at
previous grade levels

Continue to develop and
extend concepts taught at
previous grade levels

Count to tell the number
of objects
Compare numbers

RCAN
Identify ordinal numbers
and ordinal position

Domain: Operations and Algebraic Thinking (OA)
Kindergarten
Grade 1
Grade 2

Grade 3

Grade 4

Grade 5

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Understand addition as
putting together and
adding to, and understand
subtraction as taking apart
and taking from

Represent and solve
problems involving
addition and subtraction

Represent and solve
problems involving
addition and subtraction

Represent and solve
problems involving
multiplication and
division

Use the four operations
with whole numbers to
solve problems

Write and interpret
numerical expressions

RCAN
Recognize, describe and
extend patterns

Understand and apply
properties of operations
and the relationship
between addition and
subtraction
Add and subtract within
20
Work with addition and
subtraction equations

Add and subtract within
20 (Know from memory
all sums of two 1-digit
numbers)
Work with equal groups
of objects to gain
foundations for
multiplication

Understand properties of
multiplication and the
relationship between
multiplication and
division
Multiply and divide
within 100
Solve problems involving
the four operations and
explain patterns in
arithmetic
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Gain familiarity with
factors and multiples
Generate and analyze
patterns

Analyze patterns and
relationships
RCAN
Apply number theory
concepts
RCAN
Represent and analyze
mathematical situations
using algebraic symbols
RCAN
Use mathematical models
to represent and
understand quantitative
relationships

Domain: Number and Operations in Base Ten (NBT)
Kindergarten
Grade1
Grade 2

Grade 3

Grade 4

Grade 5

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Work with numbers 11-19
to gain foundations for
place value

Extend the counting
sequence

Understand place value
(3 digit numbers)

Generalize place value
understanding for multidigit whole numbers

Understand the place
value system

Understand place value
(2 digit numbers)

Use place value
understanding and
properties of operations
to add and subtract

Use place value
understanding and
properties of operations
to perform multi-digit
arithmetic

Use place value
understanding and
properties of operations
to add and subtract

Domain: Number and Operations – Fractions (NF)
Kindergarten
Grade1
Grade 2

Grade 3

Use place value
understanding and
properties of operations
to perform multi-digit
arithmetic

Grade 4

Perform operations with
multi-digit whole
numbers and with
decimals to hundredths

Grade 5

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Domain not included at
this grade level

Domain not included at
this grade level

Domain not included at
this grade level

Develop understanding of
fractions as numbers

Extend understanding of
fraction equivalence and
ordering

Use equivalent fractions
as a strategy to add and
subtract fractions

Build fractions from unit
fractions by applying and
extending previous
understandings of
operations on whole
numbers

Apply and extend
previous understandings
of multiplication and
division to multiply and
divide fractions

Understand decimal
notation for fractions, and
compare decimal
fractions
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RCAN
Understand numbers,
ways of representing
numbers, relationships
among numbers, and
number systems

Domain: Measurement and Data (MD)
Kindergarten
Grade1

Grade 2

Grade 3

Grade 4

Grade 5

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Describe and compare
measurable attributes

Measure lengths
indirectly and by iterating
length units

Measure and estimate
lengths in standard units

Solve problems involving
measurement and
estimation of liquid
volumes, masses of
objects and intervals
of time

Solve problems involving
measurement and
conversion of
measurements from a
larger unit to a smaller
unit

Convert like
measurement units within
a given measurement
system

Represent and interpret
data

Represent and interpret
data

RCAN
Develop an understanding
of simple probability

RCAN
Understand and apply
basic concepts of
probability

Classify objects and count
the number of objects in
categories
RCAN
Collect, organize, display
and interpret data
RCAN
Work with time and
money

Tell and write time

Relate addition and
subtraction to length

Collect, organize, display
and interpret data

Work with time and
money

RCAN
Recognize measurable
attributes

RCAN
Select the appropriate
unit and tool for the
attribute being measured

RCAN
Work with money

RCAN
Represent and interpret
data

Geometric measurement:
Understand concepts of
area and relate area to
multiplication and
addition
Recognize perimeter as
an attribute of plane
figures and distinguish
between linear and area
measures

Geometric measurement:
Understand concepts of
angles and angle
measurement

RCAN
Apply appropriate
techniques, tools and
formulas to determine
measurement
Represent, interpret and
analyze data
RCAN
Understand and apply
basic concepts of
probability
Geometric measurement:
Understand concepts of
volume and relate volume
to multiplication and
addition
RCAN
Recognize measurable
attributes of figures and
apply appropriate
techniques, tools, and
formulas to determine
measurements
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Domain: Geometry (G)
Kindergarten

Grade1

Grade 2

Grade 3

Grade 4

Grade 5

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Identify and describe twodimensional and threedimensional shapes

Reason with shapes and
their attributes

Reason with shapes and
their attributes

Reason with shapes and
their attributes

Draw and identify lines
and angles, and classify
shapes by properties of
their lines and angles

Graph points on the
coordinate plane to solve
real-world and
mathematical problems

RCAN
Specify locations and
describe spatial
relationships using
coordinate geometry

Classify two-dimensional
figures into categories
based on their properties

Analyze, compare,
create, and compose
shapes

RCAN
Identify and apply
transformations of shapes
to solve problems

Page 9

RCAN
Identify and apply
transformations and use
symmetry to solve
problems

Overview of Cluster Objectives for Grade 6 through Grade 8
Domain: Ratios and Proportional Relationships (RP)
Grade 6

Grade 7

Cluster Objectives:

Cluster Objectives:

Understand ratio concepts and use ratio reasoning to
solve problems

Analyze proportional relationships and use them to
solve real-world and mathematical problems

Domain: The Number System (NS)
Grade 6

Grade 8
Cluster Objectives:

Grade 7

Grade 8

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Apply and extend previous understandings of
multiplication and division to divide fractions by
fractions

Apply and extend previous understandings of
operations with fractions to add, subtract, multiply,
and divide rational numbers

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

Compute fluently with multi-digit numbers and find
common factors and multiples

RCAN
Understand numbers, ways of representing numbers,
relationships among numbers, and number systems

Apply and extend previous understandings of numbers
to the system of rational numbers

Domain: Expressions and Equations (EE)
Grade 6

Grade 7

Grade 8

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Apply and extend previous understandings of
arithmetic to algebraic expressions

Use properties of operations to generate equivalent
expressions

Work with radicals and integer exponents

Reason about and solve one-variable equations and
inequalities

Solve real-life and mathematical problems using
numerical and algebraic expressions and equations

Understand the connections between proportional
relationships, lines, and linear equations
Analyze and solve linear equations and pairs of
simultaneous linear equation

Represent and analyze quantitative relationships
between dependent and independent variables
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Domain: Functions
Grade 6

Grade 7

Grade 8

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Domain not included at this grade level

Domain not included at this grade level

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

Domain: Geometry (G)
Grade 6

Grade 7

Grade 8

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Solve real-world and mathematical problems
involving area, surface area, and volume

Draw, construct and describe geometrical
figures and describe the relationships between
them

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

RCAN
Solve problems involving circle measurements

Understand and apply the Pythagorean Theorem
Solve real-life and mathematical problems
involving angle measure, area, surface area,
and volume

Domain: Statistics and Probability (SP)
Grade 6

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

Grade 7

Grade 8

Cluster Objectives:

Cluster Objectives:

Cluster Objectives:

Develop understanding of statistical variability

Use random sampling to draw inferences about a
population

Investigate patterns of association in bi-variate data

Summarize and describe distributions
RCAN
Understand and apply probability concepts

Draw informal comparative inferences about two
populations
Investigate chance processes and develop, use,
and evaluate probability models
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Standards for Mathematical Practice
(From the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students should engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that foster the
development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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
A full explanation of each of the Standards for Mathematical Practice is provided at the beginning of the curriculum guidelines for each
grade.

Page 12

The Language of Mathematics
The chart below identifies key terms used in mathematics instruction. The chart indicates the grade level at which students are introduced to the meaning
of the term in relation to mathematical skills and knowledge. The understanding of terms is developed as students progress from grade to grade. Terms
should be used appropriately and consistently to communicate mathematical ideas and processes. The list below is provided for general guidance and is
not intended to be a complete list of mathematical terms. Definitions for many of these terms can be found in the Common Core State Standards Glossary
provided in Appendix A.
K

1

2

3

4

5

6

7

8

Alg.

K

1

2

3

4

= Equal to

x

Area

< Less than

x

Array

x

> Greater than

x

Associative Property

x

¢ Cent

x

Attributes

$ Dollar

x

Average

x

2-Digit number

x

Axis

x

2-Dimensional Figure

x

Balance scale

x

3-Dimensional Figure

x

Bar Graph

x

A.M.

x
x

Acute Angle
Add
Addition

x
x

Additive Inverse

x

Adjacent

x

Adjacent Angles

x

Algebraic Expression

x

Algorithm
Alike

x

x
x

x

Box and Whisker Plot

x

Addition Sentence

x

Bivariate

Addend

x

Braces { }

x

Brackets [ ]

x

Calculate

x

Calculator

x

Calendar

x

Capacity
Category

x
x

Celsius

Analog Clock

x

Cent

Angle

x

Center

Page 13

8

x

Bills (currency)

x

7

x

Base (figures)

x

6

x

Base (exponents)

Absolute Value

5

x
x
x

Alg.

K

1

Centimeter

2

3

4

5

7

x

Chart

x

Chord
Circle

6

x

8

Alg.

K

x

Circumference

x

Counting Numbers

x
x

Closed Figure

x

Cube
x

x

x
x
x
x
x

Curve

x

Cylinder

x

Common Factor

x

Data

Common Multiple

x

Decimal

x

Decimal Point

x

x
x

x

Decompose

Compass

x

Compatible Numbers

x

Degree (angle measure)

x

Degrees (temperature)

x
x

Complementary Angles

x

Denominator

Complex Fractions

x

Dependent Variable

x

Deviation

x

Compose

x

Composite Number

x
x

Compute/Computation
Cone
Congruent
Consecutive

x

x

Diameter

x

Difference (subtraction)

x

Different
x

x
x

Digit
x

Constant
Convert/Conversion

x

Diagonal

Compound Event

x

x

Digital Clock
x

x

Dilation
Dime
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8

x

Cubic Unit

x

7

x

Cube Root

Coefficient

Compare

6

x

Counting On

Clockwise

Commutative Property

5

Corresponding
Counter Clockwise

Column

4
x

x

Coin

3

Coordinates

Circle Graph
Classify

2

Coordinate Plane
Corner

x

1

x
x

Alg.

K

1

2

3

Dimension

4

5

6

7

8

x

Alg.

K

x
x

Fahrenheit

Divide

x

Flat

Dividend

x

Formula
x

Division

x

Fraction

Divisor

x

Frequency Table
x

Double

x
x
x
x
x

Function Table

x
x

Elapsed Time

x

Greater than/more than

x

x

Equation

x
x

Equivalent/Equivalence

x

Estimate

x
x
x

Experimental Probability

x

Exponent (power)

x
x

Height

x

Hexagon

x
x

Hour

x

Hour Hand

x
x
x

Hypotenuse
x

x

x

Hundredths

x

Exterior Angle
x

Half Circle

Hundreds (place value)

x

Expression

Fact Family

x

Horizontal

x

Face

Half/Halves

Histogram

Evaluate
Expanded Form

x

Half Hour

Equilateral Triangle

Even Number

Greatest Common Factor

x

x

Improper Fraction

x

Independent Variable
Inequality
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Alg.

x

Graph

x

8

x

x

Equal Shares

7

x

Edge

Equal

6

Function Notation f(x)

x

Endpoint

5
x

Function

Domain

4

x

Fourths

x

3

Factoring

Distributive Property

Dollar

2

Factor

Dimensional Analysis

Divisibilty

1

x
x

K
Input/Output

1

2

3

4

5

6

7

8

x

Alg.

K
Minus

x

Minute

x

Interquartile Range

x

Minute Hand

x

x

Mixed Number

Intersection

x

Mode

Interval

x

Inverse

Money

x
x
x

Key

x

Laws of Exponents

x

Least Common Multiple

x

x
x

Multiply

x

Negative Number

x

Net

Less than

x

Notation
x
x
x

x
x
x

Number

x

Number Line

x

Number Sentence

x

Line Plot

x

Numeral

x

Line Segment

x

Numerator

Linear Equation

x

x

Numerical Expression

Linear Units

x

Obtuse Angle

Liquid Volume

x

Octagon

x
x
x

Mass

x

Odd Number

x

Maximum

x

Ones

x

Mean

x

Operation

Measure

x

Opposite

Median
Metric Units
Minimum

x
x
x

Order

x
x
x

Order of Operations

x

Ordered pairs

x

Page 16

6

x

Multiplication

Nickel

Line of Symmetry

5

x

x

x

Line Graph

4

x

Multiple

Length
Line

3

Multi Digit

Irrational Number
Isosceles Triangle

2

x

Integer
Intersecting Lines

1

7

8

Alg.

K
Ordinal Number

1

2

3

4

5

6

7

8

Alg.

x

K
Prism

Origin

x

Probability

Outcome

x

Product

Outlier

x

P.M.

1

2

3

5

x

Proportion

x

Parallel Lines

x

Proportional Relationship

x

Parallelogram

x

Protractor

x

Quadratic Equation

Penny

x

Quadrilateral
x
x

Quarter

x

Pi (π)

x

Quotient

x

Radical

x
x

Random Sample

Plane Figure

x

Range

Point
Polygon

x

x
x
x
x
x
x
x
x

Rate
x

x

Ratio
x

x

Rational Number

Polyhedron

x

Polynomial

x
x

Reciprocal

x

Rectangle
x

x

x

Reasonableness

Prime Factor
Prime Factorization

x

Ray

Positive Number

Prime Number

x

Radius/Radii

Place Value
Plus

x

Quartile

Perpendicular
Picture Graph

x

Quantitative

Percent
Perimeter

x

Quadrant

x

Pentagon

x

Pythagorean Theorem

Pattern

Rectangular Prism
Reflection (Flip)
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Alg.

x

Property

x

8

x

x

Partition

7

x

Parallel

Parentheses

6

x

Proper Fraction

x

4

x
x
x
x
x

K

1

Regroup

2

3

4

5

6

7

8

x

Remainder

x

Rhombus

x

Alg.

K
Sort

x

Sphere

x

Square (shape)

x

Right Angle

x

Square Number

Right Triangle

x

Square Root

Rotation (Turn)
Round

x
x

1

2

3

4

Square Unit

x

Standard Form

x

Standard Unit

Row

x

Stem and Leaf Plot

x

Rule

x

Straight Angle

x

Sample Space

x

Scale (model, map)

x

Scalene Triangle

x

Scatter Plot

x

Scientific Notation
Seconds

x

Subtract

x

Subtraction

x

x

Surface Area
x

x
x

x

Symbol

Shape

x

Symmetry

Side

x

Systems of Equations

Similar

x

Tally

Simplest Form

x

Tangram

Simplify

x

Temperature

Slope

x
x

x

Survey

Set

Tens

x
x
x
x
x
x

Tenths

Solid Figure

x

Solution
Solve

x

Surface

x

Sequence

Solid

x

Supplementary Angles

x

x

x

Theoretical Probability
x

x

Thermometer

x

Thirds

x
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8

x

Straight Edge

Sum

7

x

x

x

6

x

Rounding

Ruler

5

Alg.

K
Time
Total

1

2

3

5

6

Alg.

K

x

Weight
x

x

4

5

Unit Rate

x
x

Whole

x
x
x
x

x-coordinate

x

x-intercept
x
x

y-coordinate

Value

x

y-intercept

Venn Diagram

Zero
x

x

x

y-axis (vertical axis)

x
x

x

x-axis (horizontal axis)

Unknown

Zero Property of Addition
Zero Property of
Multiplication
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8

x

Word Form
x

7

x

Width

x

6

x

Whole Numbers
x

Units of Measurement

3
x

Volume

x

Unit Fraction

Vertex

2

Vertical Angles

Triangle

Variable

1

Vertical

Tree Diagram
Unit

8

x

Transversal
Trapezoid

7

x

Transformation
Translation (Slide)

4

x
x
x
x

Alg.

Kindergarten
Introduction (from Common Core State Standards)
Instructional time in Kindergarten focuses on two critical areas: (1) representing and comparing whole numbers, initially with sets of objects;
(2) describing shapes and space. More learning time in Kindergarten should be devoted to number than to other topics.
(1) Students use numbers, including written numerals, to represent quantities and to solve quantitative problems, such as counting objects
in a set; counting out a given number of objects; comparing sets or numerals; and modeling simple joining and separating situations with
sets of objects, or eventually with equations such as 5 + 2 = 7 and 7 – 2 = 5. (Kindergarten students should see addition and subtraction
equations, and student writing of equations in kindergarten is encouraged, but it is not required.) Students choose, combine, and apply
effective strategies for answering quantitative questions, including quickly recognizing the cardinalities of small sets of objects, counting
and producing sets of given sizes, counting the number of objects in combined sets, or counting the number of objects that remain in a set
after some are taken away.
(2) Students describe their physical world using geometric ideas (e.g., shape, orientation, spatial relations) and vocabulary. They identify,
name, and describe basic two-dimensional shapes, such as squares, triangles, circles, rectangles, and hexagons, presented in a variety of
ways (e.g., with different sizes and orientations), as well as three-dimensional shapes such as cubes, cones, cylinders, and spheres. They
use basic shapes and spatial reasoning to model objects in their environment and to construct more complex shapes.
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Standards for Mathematical Practice
(from the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students should engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that foster the
development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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.

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 de-contextualize in order 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 or 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.
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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.

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.

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
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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.

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.

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 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 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.

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.
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Kindergarten Standards for Mathematical Content
Counting and Cardinality (K.CC)
Standards
K.CC All students will know number names and the count sequence.
1. Count to 100 by ones and by tens.
2. Count forward beginning from a given number within the known sequence (instead
of having to begin at 1).
3. Recognize and write numerals from 0 to 20. Represent a number of objects with a
written numeral 0-20 (with 0 representing a count of no objects).
S1. Identify missing numbers on a number line up to 10.
S2. Count backward from 10.

Strategies and Assessments
Mathematics instruction must include:
abundant and meaningful use of physical
and visual representations, modeling, small
group activities, integration of technology,
connections to daily experiences, and
writing about mathematics.
Count orally using the hundred chart and
number line; count from various starting
points.
Have students put a set of 1-20 number cards
in order.

S3. Connect number words and numerals to 20.
S4. Use ordinal numbers to identify first (1st) through fifth (5th) position.
K.CC All students will count to tell the number of objects.
4. Demonstrate an understanding of the relationship between numbers and quantities;
connect counting to cardinality.
a. When counting objects, say the number names in the standard order, pairing
each object with one and only one number name and each number name
with one and only one object.
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Identify the number that comes before and
after a given number.
Use stories, songs, dances, rhymes and
games that incorporate number concepts.
Give each student a card with an ordinal
number and have students line up in the
correct positions.
Sort and count sets of objects (cubes,
counters, bears) to 10.

Standards

Strategies and Assessments

b. Understand that the last number name said tells the number of objects
counted. The number of objects is the same regardless of their arrangement
or the order in which they were counted.
c. Understand that each successive number name refers to a quantity that is one
larger.
5. a. Count to answer ―how many?‖ questions about:
o as many as 20 things arranged in a line, a rectangular array, or a circle,
o as many as 10 things in a scattered configuration
b. Count out a requested number of objects from 1-20.

Display a chart showing numbers, with their
corresponding number words and quantities.
Use 5-frames and 10-frames to help develop
initial ideas of small numbers. By filling up
a 5-cell grid with counters first, and then
putting 2 more while trying to show ―7 in
all,‖ the child learns not only ―7,‖ but also its
relationship to ―5.‖
Arrange a given number of objects in various
arrays or configurations.
Give student a card with a number from
1-20 on it and have them create a set of
objects with the given number or identify the
set with the correct number of objects.

K.CC All students will be able to compare numbers
6. Identify whether the number of objects in one group is greater than, less than,
or equal to the number of objects in another group, by using matching and counting
strategies.
7. Compare two numbers between 1 and 10 presented as written numerals.
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Use dot pattern cards or dominoes to practice
more, less, and same. For example, given a
card with 6 dots on it, students use counters
to make a set that is more, another that is
less, and one that is the same.

Operations and Algebraic Thinking (K.OA)
Standards
K.OA All students will understand addition as putting together and adding to, and
understand subtraction as taking apart and taking from.
1. Represent addition and subtraction with objects, fingers, mental images, drawings,
sounds (e.g., claps) acting out situations, verbal explanations, expressions, or
equations.

Strategies and Assessments
Use real-life situations from the classroom,
playground and home to discover the
meaning of addition and subtraction.

2. Solve addition and subtraction word problems, and add and subtract within 10,
(e.g., by using objects or drawings to represent the problem).

Listen to Adding Animals by Colin Hawkins
while counting animals and learning about
addition.

3. Decompose numbers less than or equal to 10 into pairs in more than one way,
(e.g., by using objects or drawings, and record each decomposition by a drawing
or equation such as, 5 = 2 + 3 and 5 = 4 + 1).

Use unifix cube towers of two colors to show
all the ways to make a number.
Example: 7=3+4, 7= 2+5, 7=0+7, and so on.

4. For any number from 1 to 9, find the number that makes 10 when added to the given Use concrete objects to add and subtract
within 10.
number, (e.g., by using objects or drawings, and record the answer with a drawing
or equation.)
Use real and play money to identify pennies,
nickels and dimes.
5. Fluently add and subtract within 5.
S1. Add and subtract money amounts up to 9¢.
K.OA (RCAN) All students will be able to recognize, describe and extend patterns.
S2. Sort and classify objects by color, shape, size, number, and other properties.
S3. Identify, reproduce, describe, extend, and create color, rhythmic, shape, number,
and letter repeating patterns with simple attributes (e.g., ABABAB…)
S4. Identify a missing element in a given pattern.
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Use the cents sign (¢) in number sentences
representing addition and subtraction of
money amounts up to 9¢.
Identify what attribute is common to a group
of objects.
Go on a pattern hunt around the classroom
and the school, discussing the patterns found.

Numbers and Operations in Base Ten (K.NBT)
Standards
K.NBT All students will gain a foundation for understanding place value.

Strategies and Assessments
During daily calendar activity a popsicle
stick is added to a collection representing all
1. Compose and decompose numbers from 11 to 19 into ten ones and some further ones of the days of school to date. Whenever 10
single sticks are available, they are bundled
(e.g., by using objects or drawings, and record each composition or decomposition
with a rubber band and are thereafter counted
by a drawing or equation such as, 18 = 10 + 8); understand that these numbers are
as a ten. On the hundredth day of school, the
composed of a group of ten ones and one, two, three, four, five, six, seven, eight or
ten tens are wrapped together to make a
nine ones.
hundred.

Measurement and Data (K.MD)
Standards
K.MD All students will describe and compare measurable attributes.
1. Describe measurable attributes of objects, such as length or weight.
Describe several measurable attributes of a single object.
2. Directly compare two objects with a measurable attribute in common, to see
which object has ―more of‖/―less of‖ the attribute, and describe the difference.
Example: Directly compare the heights of two children and describe one child as
taller/shorter.
S1. Compare and order lengths and heights (e.g., using shortest/longest,
shortest/tallest).
S2. Use non-standard units close in size to standard units to estimate measure.
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Strategies and Assessments
Create a list showing the length and weight
of various classroom objects (various books,
crayon box, piece of paper, etc.)
Have students hold an object in each hand
to determine which feels heavier. Use a
balance scale to compare weights of small
items.
Arrange several items in the classroom by
height.
Use paper clip chains or links to determine
which of several items is closest to or farthest
away from a specific point in the classroom.

Standards
K.MD All students will classify objects and count the number of objects in each
category.
3. Classify objects into given categories; count the numbers of objects in
each category and sort the categories by count. (Limit category counts to less than
or equal to 10.)

Strategies and Assessments

Use colored tiles, cubes or round chips and
sort by color or shape; identify which group
has the most or least objects.

K.MD (RCAN) All students will collect, organize, display and interpret data.
S3. Pose questions and gather data about themselves and their surroundings.
S4. Use tally marks to record data.
S5. Represent data using concrete objects, pictures, and graphs.

Use a pocket chart for the ―Survey of the
Day‖. Present a question with several
response choices (e.g., vanilla, chocolate or
strawberry ice cream). Students place their
name card in the column for their selected
response. Pose questions about results.

S6. Interpret displays of data presented in tables, pictographs and bar graphs.
K.MD (RCAN) All students will work with time and money.
S7. Use a calendar to identify months, weeks, and days.
S8. Tell time to the hour on an analog and digital clock.

Use daily calendar time to teach about, days,
weeks, months.
Use teaching clock to show time to the hour.

S9. Identify hot and cold temperatures on a thermometer.
S10. Identify U.S. coins and recognize the value associated with each type of coin:
penny, nickel, dime, quarter.
S11. Determine the value of a group of coins (e.g., ―count on‖ from a nickel, dime
or quarter).
S12. Compare the value of two groups of coins.
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Make a chart of the time it takes to complete
various daily activities. Pose questions about
which activity took the most or least amount
of time.
Show two different groups of coins.
Determine which group of coins contains
enough money to buy a priced item.

Geometry (K.G)
Standards
K.G All students will identify and describe shapes (squares, circles, triangles,
rectangles, hexagons, cubes, cones, cylinders, and spheres).
1. Describe objects in the environment using names of shapes, and describe the
relative positions of these objects using terms such as above, below, beside, in front
of, behind, next to, inside, and outside.

Strategies and Assessments
Place different number cards on various
items in the classroom and conduct a Shape
Hunt. Give students oral directions for
locating a shape using relative position
terms. Students identify the shape by its
number card.

2. Correctly name shapes regardless of their orientations or overall size.
3. Identify shapes as two-dimensional (lying in a plane, ―flat‖) or three-dimensional
(―solid‖).
K.G All students will analyze, compare, create, and compose shapes.
4. Analyze and compare two- and three-dimensional shapes, in different sizes and
orientations, using informal language to describe their similarities, differences, parts
(e.g., number of sides and vertices/―corners‖) and other attributes (e.g., having sides
of equal length).
5. Model shapes in the world by building shapes from components (e.g., sticks and
clay, balls) and drawing shapes.
6. Compose simple shapes to form larger shapes. Example: “Can you join these two
triangles with full sides touching to make a rectangle?”
S1. Identify a whole divided into equal parts (e.g., halves, thirds, fourths).
S2. Explore symmetry in shapes and pictured objects.
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Distribute models of different two and three
dimensional shapes. Have the student stand
when you name the shape they have.
Use shape models to explore and identify
parts of various shapes.
Compose a Shape Diary made up of pictures
or simple descriptions of shapes observed
during the course of a day.
Give each student three of the same size
sheets of construction paper. Have students
identify the shape. Fold one rectangle in
halves, one in thirds, and one in fourths.
Analyze and discuss results.
Cut various shapes from paper. Fold in half
to determine if the shape has symmetry.

Grade 1
Introduction (from Common Core State Standards)
Instructional time in Grade 1 focuses on four critical areas: (1) developing understanding of addition, subtraction, and strategies for addition
and subtraction within 20; (2) developing understanding of whole number relationships and place value, including grouping in tens and ones;
(3) developing understanding of linear measurement and measuring lengths as iterating length units; and (4) reasoning about attributes of, and
composing and decomposing geometric shapes.
(1) Students develop strategies for adding and subtracting whole numbers based on their prior work with small numbers. They use a
variety of models, including discrete objects and length-based models (e.g., cubes connected to form lengths), to model add-to, take-from,
put-together, take-apart, and compare situations to develop meaning for the operations of addition and subtraction, and to develop
strategies to solve arithmetic problems with these operations. Students understand connections between counting and addition and
subtraction (e.g., adding two is the same as counting on two). They use properties of addition to add whole numbers and to create and use
increasingly sophisticated strategies based on these properties (e.g., ―making tens‖) to solve addition and subtraction problems within 20.
By comparing a variety of solution strategies, children build their understanding of the relationship between addition and subtraction.
(2) Students develop, discuss, and use efficient, accurate, and generalizable methods to add within 100 and subtract multiples of 10. They
compare whole numbers (at least to 100) to develop understanding of and solve problems involving their relative sizes. They think of
whole numbers between 10 and 100 in terms of tens and ones (especially recognizing the numbers 11 to 19 as composed of a ten and
some ones). Through activities that build number sense, they understand the order of the counting numbers and their relative magnitudes.
(3) Students develop an understanding of the meaning and processes of measurement, including underlying concepts such as iterating (the
mental activity of building up the length of an object with equal-sized units) and the transitivity principle for indirect measurement.
(4) Students compose and decompose plane or solid figures (e.g., put two triangles together to make a quadrilateral) and build
understanding of part-whole relationships as well as the properties of the original and composite shapes. As they combine shapes, they
recognize them from different perspectives and orientations, describe their geometric attributes, and determine how they are alike and
different, to develop the background for measurement and for initial understandings of properties such as congruence and symmetry.

Grade One
Page 1

Standards for Mathematical Practice
(from the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students should engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that foster the
development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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.

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 de-contextualize in order 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 or 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.
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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.

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.

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.
Grade One
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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.

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 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 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.

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.

Grade One
Page 4

Grade One Standards for Mathematical Content
Counting and Cardinality (1.CC)
Standards

Continue to develop the skills and concepts identified for this domain in Kindergarten
guidelines.
S1. Identify ordinal positions 1st through 10th.

Strategies and Assessments
Mathematics instruction must include:
abundant and meaningful use of physical
and visual representations, modeling, small
group activities, integration of technology,
connections to daily experiences, and writing
about mathematics.
Put cards with ordinal number words in
correct order.

S2. Identify the ordinal number words first through tenth.

Operations and Algebraic Thinking (1.OA)
Standards
1.OA All students will be able to represent and solve problems involving addition and
subtraction.
1. Use addition and subtraction within 20 to solve word problems involving
situations of adding to, taking from, putting together, taking apart, and
comparing, with unknowns in all positions (e.g., by using objects, drawings,
number lines, and equations with a symbol for the unknown number to
represent the problem).
2. Solve word problems that call for addition of three whole numbers whose
sum is less than or equal to 20 (e.g., by using objects, drawings, and equations
with a symbol for the unknown number to represent the problem).
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Strategies and Assessments
Use two colors of connecting cubes or links
to represent addition and subtraction
problems.
Cover one group of objects in the
representation of a problem and ask the
student how many objects are in the hidden
group. Have the child explain his/her answer.
Use Scrabble tiles to make three-letter words.
Add letter values and compare sum.
Use a Double Ten Frame mat. Show the
addition of two numbers on the mat and ask
how many more are needed to get to 20.

Standards
1.OA All students will understand and apply properties of operations and the
relationship between addition and subtraction.
3. Apply properties of operations as strategies to add and subtract.
Examples: If 8 + 3 = 11 is known, then 3 + 8 = 11 is also known (Commutative
property of addition). To add 2 + 6 + 4, the second two numbers can be added to
make a ten, so 2 + 6 + 4 = 2 + 10 = 12 (Associative property of addition).

Strategies and Assessments

Show addition and subtraction in horizontal
and vertical form.

Use specific numbers to illustrate general
principles and properties of operations.

4. Understand subtraction as an unknown-addend problem.
Example: Subtract 10 – 8 by finding the number that makes 10 when added to 8.
S1. Identify odd and even numbers and determine whether a set of objects has an odd
or even number of elements.

1.OA All students will add and subtract within 20.
5. Relate counting to addition and subtraction (e.g., by counting on 2 to add 2).
6. Add and subtract within 20, demonstrating fluency for addition and subtraction
within 10, using strategies such as:
o counting on;
o making ten (e.g., 8 + 6 = 8 + 2 + 4 = 10 + 4 = 14);
o decomposing a number leading to a ten (e.g., 13 – 4 = 13 – 3 – 1 = 10 – 1 = 9);
o using the relationship between addition and subtraction (e.g., knowing that
8 + 4 = 12, one knows 12 – 8 = 4);
o creating equivalent but easier or known sums (e.g., adding 6 + 7 by creating
the known equivalent 6 + 6 + 1 = 12 + 1 = 13).
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Have students pair off objects in a group to
determine if the number of objects in the
group is odd or even.

Make booklets containing original word
problems that illustrate different addition or
subtraction situations that occur through the
course of a day.

Take time to explore addition and subtraction
facts and to develop a math “tool kit‖ of
strategies for addition and subtraction. Ask
students to identify which ―tool‖ or strategy
will help them find the sum or difference.

Standards
1.OA All students will work with addition and subtraction equations.
7. Understand the meaning of the equal sign, and determine if equations
involving addition and subtraction are true or false. Example: Which
of the following equations are true and which are false? 6 = 6, 7 = 8 – 1,
5 + 2 = 2 + 5, 4 + 1 = 5 + 2.

Strategies and Assessments
Give each student a set of cards with the
numbers 0-20. Have them hold up the card
with the number that makes an equation with
an unknown true.

8. Determine the unknown whole number in an addition or subtraction equation
relating three whole numbers. Example: Determine the unknown number that
makes the equation true in each of the equations 8 +? = 11, 5 = � – 3, 6 + 6 = �.

Number and Operations in Base Ten (1.NBT)
Standards
1.NBT All students will be able to extend the counting sequence.
1. Count to 120, starting at any number less than 120. In this range, read and write
numerals and represent a number of objects with a written numeral.
1.NBT All students will understand place value.
2. Understand that the two digits of a two-digit number represent amounts
of tens and ones. Understand the following as special cases:
a) 10 can be thought of as a bundle of ten ones — called a ―ten.‖
b) The numbers from 11 to 19 are composed of a ten and one, two,
three, four, five, six, seven, eight, or nine ones.
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Strategies and Assessments
Count in sequence by ones, twos, fives, and
tens.
Use hundred chart to identify patterns in skip
counting.

Count out more than 10 objects. Show as
groups of tens and remaining ones.
Identify the number represented by a place
value model.

Standards

Strategies and Assessments

c) The numbers 10, 20, 30, 40, 50, 60, 70, 80, 90 refer to one, two,
three, four, five, six, seven, eight, or nine tens (and 0 ones).
3. Compare two two-digit numbers based on meanings of the tens and ones
digits, recording the results of comparisons with the symbols >, =, and <.
1.NBT All students will use place value understanding and properties of operations to
add and subtract.
4. a. Add within 100, including: adding a two-digit number and a one-digit number;
and adding a two-digit number and a multiple of 10, using concrete models or
drawings and strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction; relate the strategy to a written
method and explain the reasoning used.
b. Understand that in adding two-digit numbers, one adds tens and tens, ones
and ones; and sometimes it is necessary to compose a ten.
5. Given a two-digit number, mentally find 10 more or 10 less than the number,
without having to count; explain the reasoning used.
6. Subtract multiples of 10 in the range 10-90 from multiples of 10 in the
range 10-90 (positive or zero differences), using concrete models or
drawings and strategies based on place value, properties of operations,
and/or the relationship between addition and subtraction; relate the
strategy to a written method and explain the reasoning used.
S1. Use a number line to locate the nearest multiple of ten for a given number.
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Have student choose four cards from a set of
cards numbered 0-9. Make two 2-dgit
numbers then compare the numbers using the
less than (<) or greater than (>) symbol.
Explain that the symbol points to the number
that is less.
Use popsicle sticks, tiles, linking cubes,
counters, and other visual representations
to model addition of 2-digit numbers and regrouping into tens. Connect these models to
the written method.
Apply various ―math tool kit‖ strategies to the
process of adding two digit numbers.
Use a hundred chart to show 10 more than a
given number and 10 less than a given
number.
Use models and visual representations to
show subtraction of multiples of 10.
Connect the models to the written method.
Place signs showing each of the multiples of
ten (0-100) in order across the front of the
room. Give each student a card with a two
digit number written on it. Have them
place themselves in front of the multiple of
ten closest to their number.

Measurement and Data (1.MD)
Standards
1.MD All students will measure lengths indirectly and by iterating length units.

Strategies and Assessments

1. Order three objects by length; compare the lengths of two objects indirectly by
using a third object.

Place three books or pencils in order by
length. Discuss how the lengths of the objects
compare to each other. Which is longest?
Which is shortest?

2. Express the length of an object as a whole number of length units, by laying
multiple copies of a shorter object (the length unit) end to end. Understand that
the length measurement of an object is the number of same-size length units
that span it with no gaps or overlaps. (Limit to contexts where the object being
measured is spanned by a whole number of length units with no gaps or overlaps.)

Have students use their feet to measure
distance across the classroom. Compare
number of student ―feet‖ needed to number of
teacher ―feet‖.

1.MD All students will tell and write time.
3. Tell and write time in hours and half-hours using analog and digital clocks.
S1. Identify parts of the day (e.g., morning, afternoon, evening) week, month,
and calendar.
1.MD All students will collect, organize, display and interpret data.
4. Organize, represent, and interpret data with up to three categories using tallies,
charts, tables, bar graphs, pictographs, and Venn diagrams; ask and answer questions
about the total number of data points, how many in each category, and how many
more or less are in one category than in another.

Make predictions about how many length
units (e.g., paper clips) are needed to measure
the length of various objects. Measure to
check predictions.
Create a schedule showing the time of several
daily activities (e.g., start of school day,
lunch, dismissal) on a picture of a digital and
an analog clock.
Keep track of weather conditions for each day.
At the end of the month organize and graph
the results. Discuss the data depicted on the
graph.
Have students compose a survey question
with 3 or 4 response choices. Pose the
question to 12 or more people, record the
responses, and present the data in a graph.
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Standards
1.MD (RCAN) All students will recognize measurable attributes. (Length/height,
weight, volume, area, temperature)
S2. Identify the appropriate tool for measuring a given attribute.

Strategies and Assessments
Keep a collection of measuring tools
in the classroom. (e.g., rulers, tape measures,
various size containers, indoor/outdoor
thermometer, unit squares, balance scale.)

S3. Determine how many congruent shapes cover a region.
Explore area by covering various surfaces
or regions with square tiles.

1.MD (RCAN) All students will work with money.
S4. Identify a dollar bill or coins equivalent to a dollar.
S5. Compare the value of a group of coins and the cost of an item.

Have students work as a group to identify
various combinations of coins that equal
$1.00. Record answers.

Geometry (1.G)
Standards
1.G All students will reason with shapes and their attributes.

Strategies and Assessments

1. Distinguish between defining attributes (e.g., triangles are closed and three-sided)
versus non-defining attributes (e.g., color, orientation, overall size); build and draw
shapes to possess defining attributes.

Provide materials such as geo-boards, playdough, clay, toothpicks, pipe cleaners, or
other suitable materials and allow students to
create models of various shapes.

2. Compose two-dimensional shapes (rectangles, squares, trapezoids, triangles,
half-circles, and quarter-circles) or three-dimensional shapes (cubes, right
rectangular prisms, right circular cones, and right circular cylinders) to create a
composite shape, and compose new shapes from a composite shape.

Display shapes in various sizes, and colors.
Describe a shape based on its attributes and
have the students identify the shape that
matches the description.
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Standards

Strategies and Assessments

3. Partition circles and rectangles into two and four equal shares, describe the shares
using the words halves, fourths, and quarters, and use the phrases half of, fourth of,
and quarter of. Describe the whole as two of, or four of the shares. Understand for
these examples that decomposing into more equal shares creates smaller shares.

Use circles and rectangles cut out of
construction paper or cardboard. Give
students two copies of the same shape.
Cut one in half, and one in fourths. Compare
the size of the halves and fourths.

S1. Identify and draw congruent figures.
S2. Identify and draw one or more lines of symmetry in a plane figure.

Use geo-boards and graph paper to show
congruent figures.
Fold shapes or pictures in half and draw line
or lines of symmetry.

S3. Determine if a positional change is a slide (translation.)

Use graph paper and cut outs of shapes and
block letters to demonstrate slides and other
transformations.
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Grade 2
Introduction (from Common Core State Standards)
Instructional time in Grade 2 focuses on four critical areas: (1) extending understanding of base-ten notation; (2) building fluency with
addition and subtraction; (3) using standard units of measure; and (4) describing and analyzing shapes.
(1) Students extend their understanding of the base-ten system. This includes ideas of counting in fives, tens, and multiples of hundreds,
tens, and ones, as well as number relationships involving these units, including comparing. Students understand multi-digit numbers (up to
1000) written in base-ten notation, recognizing that the digits in each place represent amounts of thousands, hundreds, tens, or ones (e.g.,
853 is 8 hundreds + 5 tens + 3 ones).
(2) Students use their understanding of addition to develop fluency with addition and subtraction within 100. They solve problems within
1000 by applying their understanding of models for addition and subtraction, and they develop, discuss, and use efficient, accurate, and
generalizable methods to compute sums and differences of whole numbers in base-ten notation, using their understanding of place value
and the properties of operations. They select and accurately apply methods that are appropriate for the context and the numbers involved
to mentally calculate sums and differences for numbers with only tens or only hundreds.
(3) Students recognize the need for standard units of measure (centimeter and inch) and they use rulers and other measurement tools with
the understanding that linear measure involves an iteration of units. They recognize that the smaller the unit, the more iterations they need
to cover a given length.
(4) Students describe and analyze shapes by examining their sides and angles. Students investigate, describe, and reason about
decomposing and combining shapes to make other shapes. Through building, drawing, and analyzing two- and three-dimensional shapes,
students develop a foundation for understanding area, volume, congruence, similarity, and symmetry in later grades.
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Standards for Mathematical Practice
(from the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students should engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that foster the
development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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.

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 de-contextualize in order 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 or 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.
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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.

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.

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.
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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.

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 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 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.

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.
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Grade Two Standards for Mathematical Content
Operations and Algebraic Thinking (2.OA)
Standards
2.OA All students will represent and solve problems involving addition and subtraction.
1. Use addition and subtraction within 100 to solve one- and two-step word problems
involving situations of adding to, taking from, putting together, taking apart, and
comparing, with unknowns in all positions (e.g., by using drawings and equations
with a symbol for the unknown number to represent the problem).

2.OA All students will add and subtract within 20.
2. Fluently add and subtract within 20 using mental strategies. By end of Grade 2, know
from memory all sums of two one-digit numbers.

2.OA All students will work with equal groups of objects to gain foundations for
multiplication.
3. Determine whether a group of objects (up to 20) has an odd or even number of members,
(e.g., by pairing objects or counting them by 2s; write an equation to express an even
number as a sum of two equal addends).
4. Use addition to find the total number of objects arranged in rectangular arrays with up to
5 rows and up to 5 columns; write an equation to express the total as a sum of equal
addends.
S1. Understand situations that entail multiplication and division, such as equal groupings
of objects, sharing equally, and fractional parts of a group of objects.

Grade Two
Page 5

Strategies and Assessments
Mathematics instruction must include:
abundant and meaningful use of physical
and visual representations, modeling,
small group activities, integration of
technology, connections to daily
experiences, and writing about
mathematics.
Work with problems involving: addition as
combination (plus, combined with, more);
subtraction as comparison (how much less,
how much more), equalizing (how many
more are needed to make these equal), and
separation (how much remaining).
Students make booklets containing original
word problems that are based on situations
from their daily lives that involve addition
or subtraction.
Students pair up and each child is given
half of a deck of playing cards with the face
cards removed. They each turn over a card
and the person who wins the turn is the first
to say the sum (or difference) of the two
numbers showing.
Students make a rectangular array
(e.g., 4 x 5) by coloring squares on grid
paper and label it: 4 rows, 5 in each row
5+5+5+5 =20. Then they rotate the paper
90 degrees and label the new array, 5 rows,
4 in each row = 4+4+4+4+4 =20.

Number and Operations in Base Ten (2.NBT)
Standards
2.NBT All students will understand place value.

Strategies and Assessments

1. Understand that the three digits of a three-digit number represent amounts of hundreds,
tens, and ones; e.g., 706 equals 7 hundreds, 0 tens, and 6 ones. Understand the
following as special cases:
a) 100 can be thought of as a bundle of ten tens — called a ―hundred.‖
b) The numbers 100, 200, 300, 400, 500, 600, 700, 800, 900 refer to
one, two, three, four, five, six, seven, eight, or nine hundreds (and 0
tens and 0 ones).
2. Count within 1000; skip-count by 5s, 10s, and 100s.
3. Read and write numbers to 1000 using base-ten numerals, number names, and
expanded form.
4. Compare two three-digit numbers based on meanings of the hundreds, tens,
and ones digits, using >, =, and < symbols to record the results of comparisons.

2.NBT All students will use place value understanding and properties of operations to
add and subtract.
5. Fluently add and subtract within 100 using strategies based on place value, properties
of operations, and/or the relationship between addition and subtraction.
6. Add up to four two-digit numbers using strategies based on place value and properties
of operations.
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Use a variety of visual representations to
model place value concepts.
Have students model 100 as ten 10’s in a
variety of ways. Display ten paper chains of
ten loops each, ten necklaces of ten beads,
ten chains with ten paper clips, ten trees
with ten leaves on each, etc.
Display several 3-digit numbers. Ask
children to write the number that matches
your oral description. For example, ―I am a
number that has two hundreds, five tens,
and three ones‖; I am a number that has
six ones, nine hundreds and no tens.‖
Display three 1-digit numbers. Have
students place each number in a column on
a three-column place value chart. This
becomes the student’s number for the
activity. Select a child to display his or her
3-digit number. This number becomes the
target number. Ask students to stand if their
number is greater than (or less than or equal
to) the target number. Repeat with different
numbers and different comparisons.
Have students identify the addition and
subtraction strategies they apply when
adding or subtracting 2 -digit numbers.

Standards

Strategies and Assessments

7. Add and subtract within 1000, using concrete models or drawings and strategies
based on place value, properties of operations, and/or the relationship between addition
and subtraction; relate the strategy to a written method. Understand that in adding or
subtracting three digit numbers, one adds or subtracts hundreds and hundreds, tens
and tens, ones and ones; and sometimes it is necessary to compose or decompose
tens or hundreds.

Demonstrate with place value models (one
units, ten rods and hundred flats) and placevalue charts; stress adding or subtracting
ones first, then tens, then hundreds.

8. Mentally add 10 or 100 to a given number 100–900, and mentally subtract 10 or 100
from a given number 100–900.

Use a 2-row chart to help students see the
change in numbers when 10 or 100 is added
or subtracted.
265
383
502
650
+ 10
275
393
512
660

9. Explain why addition and subtraction strategies work, using place value and the
properties of operations. (Explanations may be supported by visual representations.)

Measurement and Data (2.MD)
Standards
2.MD All students will measure and estimate lengths in standard units.
1. Measure the length of an object by selecting and using appropriate tools such as rulers,
yardsticks, meter sticks, and measuring tapes.
2. Measure the length of an object twice, using length units of different lengths for
the two measurements; describe how the two measurements relate to the size of
the unit chosen.
3. Estimate lengths using units of inches, feet, centimeters, and meters.
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Strategies and Assessments
Help students learn the length of an inch,
centimeter, foot, yard and meter by
identifying common objects as referents for
particular lengths.
Use books such as: Jim and The Beanstalk
by Raymond Briggs; How Big Is A Foot? by
Rolf Myller; Inch by Inch by Leo Lionni to
explore the concept of measurement.

Standards
4. Measure to determine how much longer one object is than another, expressing the
length difference in terms of a standard length unit.
S1. Find the perimeter of a figure.

2.MD All students will relate addition and subtraction to length.
5. Use addition and subtraction within 100 to solve word problems involving lengths
that are given in the same units (e.g., by using drawings, such as drawings of rulers)
and equations with a symbol for the unknown number to represent the problem.
6. Represent whole numbers as lengths from 0 on a number line diagram with equally
spaced points corresponding to the numbers 0, 1, 2, ..., and represent whole-number
sums and differences within 100 on a number line diagram.
2.MD All students will work with time and money.
7. Tell and write time from analog and digital clocks to the nearest five minutes,
using a.m. and p.m.
8. Solve word problems involving dollar bills, quarters, dimes, nickels, and pennies,
using $ and ¢ symbols appropriately. Example: If you have 2 dimes and 3 pennies,
how many cents do you have?
2.MD (RCAN) All students will be able to select the appropriate unit and tool for the
attribute being measured.
S2. Identify standard units and tools used to measure given attribute (length, weight,
and temperature).
S3. Determine how many congruent shapes cover a region.
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Strategies and Assessments
Send students on a scavenger hunt. Give
students a list of lengths. Have them find
objects in the classroom that match each
length. Students should record the name of
the object and its length. Objects might
include tables, books, paper clips, doorways.
Use the number line as a visual
representation when adding or subtracting
the length of two or more items.
Write various times in digital form on index
cards and put them in a bag. Have students
pick an index card from the bag and show
the time on an analog clock.
Attach price tags to items or pictures of
items. Give each student a collection of play
money (different amounts). Ask students
various questions regarding the items: Which
of these items can be bought for exactly the
amount of money that you have (requiring
no change)? Which items can you buy and
have some money left over? Which of these
items cannot be bought because you do not
have enough money?
Have a collection of measuring tools (rulers,
tape measures, balance scales, measuring
cups, thermometers) available in the
classroom.
Determine how many square tiles are needed
to cover various surfaces in the classroom.

Standards
2.MD All students will represent and interpret data.

Strategies and Assessments

9. Generate measurement data by measuring lengths of several objects to the nearest
whole unit, or by making repeated measurements of the same object. Show the
measurements by making a line plot, where the horizontal scale is marked off in
whole-number units.
10. Draw a picture graph and a bar graph (with single-unit scale) to represent a data set
with up to four categories. Solve simple put together, take-apart, and compare problems
using information presented in a bar graph.

When working with graphs make sure that
all graphs have a title. The horizontal and
vertical axes should be clearly labeled and
the data displayed accurately.
Have pairs of students measure each other’s
arm height or shoe length. Record the
measurements in inches on a chart. Have
students work in pairs to display results on a
line plot.
Survey students about their favorite sport
(fruit, season of the year, etc.) and display
results in a chart. Have students create a bar
graph and a picture graph to represent data.

Geometry (2.G)
Standards
2.G All students will reason with shapes and their attributes.
1. Recognize and draw shapes having specified attributes, such as a given number of
angles or a given number of equal faces. Identify triangles, quadrilaterals, pentagons,
hexagons, and cubes.
2. Partition a rectangle into rows and columns of same-size squares and count to find the
total number of them.
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Strategies and Assessments
Display various two and three-dimensional
shapes. Have students identify the shape
based on the description of it attributes.
Sort shapes into two different groups and
ask student to tell what attributes were used
to sort the shapes.

Standards

Strategies and Assessments

3. Partition circles and rectangles into two, three, or four equal shares, describe the shares
using the words halves, thirds, half of, a third of, etc., and describe the whole as two
halves, three thirds, four fourths. Recognize that equal shares of identical wholes need
not have the same shape.

Have students fold a rectangular sheet of
paper or a cutout of a circle to show various
fractional parts.

S1. Identify and draw congruent figures.

Emphasize that fractions refer to equal parts
of a whole. Have students tell whether a
shape is divided into equal or unequal parts.

S2. Identify and draw one or more lines of symmetry in a plane figure.
Have students work in pairs with two sets of
tangrams. Tell students, ―Make four
congruent squares; make larger congruent
squares. How many can you make with your
pieces? What other congruent shapes can
you make? How will you know they are
congruent?‖
Investigate symmetry in two-dimensional
shapes with mirrors or by paper folding.
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Grade 3
Introduction (from Common Core State Standards)
Instructional time in Grade 3 focuses on four critical areas: (1) developing understanding of multiplication and division and strategies for
multiplication and division within 100; (2) developing understanding of fractions, especially unit fractions (fractions with numerator 1);
(3) developing understanding of the structure of rectangular arrays and of area; and (4) describing and analyzing two-dimensional shapes.
(1) Students develop an understanding of the meanings of multiplication and division of whole numbers through activities and problems
involving equal-sized groups, arrays, and area models; multiplication is finding an unknown product, and division is finding an unknown
factor in these situations. For equal-sized group situations, division can require finding the unknown number of groups or the unknown
group size. Students use properties of operations to calculate products of whole numbers, using increasingly sophisticated strategies based
on these properties to solve multiplication and division problems involving single-digit factors. By comparing a variety of solution
strategies, students learn the relationship between multiplication and division.
(2) Students develop an understanding of fractions, beginning with unit fractions. Students view fractions in general as being built out of
unit fractions, and they use fractions along with visual fraction models to represent parts of a whole. Students understand that the size of a
fractional part is relative to the size of the whole. For example, 1/2 of the paint in a small bucket could be less paint than 1/3 of the paint
in a larger bucket, but 1/3 of a ribbon is longer than 1/5 of the same ribbon because when the ribbon is divided into 3 equal parts, the parts
are longer than when the ribbon is divided into 5 equal parts. Students are able to use fractions to represent numbers equal to, less than,
and greater than one. They solve problems that involve comparing fractions by using visual fraction models and strategies based on
noticing equal numerators or denominators.
(3) Students recognize area as an attribute of two-dimensional regions. They measure the area of a shape by finding the total number of
same size units of area required to cover the shape without gaps or overlaps, a square with sides of unit length being the standard unit for
measuring area. Students understand that rectangular arrays can be decomposed into identical rows or into identical columns. By
decomposing rectangles into rectangular arrays of squares, students connect area to multiplication, and justify using multiplication to
determine the area of a rectangle.

Grade Three
Page 1

(4) Students describe, analyze, and compare properties of two-dimensional shapes. They compare and classify shapes by their sides and
angles, and connect these with definitions of shapes. Students also relate their fraction work to geometry by expressing the area of part of
a shape as a unit fraction of the whole.
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Standards for Mathematical Practice
(from the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students should engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that foster the
development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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.

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 de-contextualize in order 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 or 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.
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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.

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.

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.
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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.

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 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 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.

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.
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Grade Three Standards for Mathematical Content
Operations and Algebraic Thinking (3.OA)
Standards
3. OA All students will represent and solve problems involving multiplication and
division.
1. Interpret products of whole numbers, e.g., interpret 5 × 7 as the total number of
objects in 5 groups of 7 objects each. Example: Describe a context in which
a total number of objects can be expressed as 5 × 7.
2. Interpret whole-number quotients of whole numbers, e.g., interpret 56 ÷ 8 as the
number of objects in each share when 56 objects are partitioned equally into 8 shares,
or as a number of shares when 56 objects are partitioned into equal shares of 8 objects
each. Example: Describe a context in which a number of shares or a number of
groups can be expressed as 56 ÷ 8.
3. Use multiplication and division within 100 to solve word problems in situations
involving equal groups, arrays, and measurement quantities, e.g., by using drawings
and equations with a symbol for the unknown number to represent the problem.
4. Determine the unknown whole number in a multiplication or division equation
relating three whole numbers. Example: Determine the unknown number that
makes the equation true in each of the equations 8×? = 48, 5 = ÷ 3, 6 × 6 = ?.

Strategies and Assessments
Mathematics instruction must include:
abundant and meaningful use of
physical and visual representations,
modeling, small group activities,
integration of technology, connections
to daily experiences, and writing about
mathematics.
Use a variety of manipulatives and visual
representations to explore multiplication.
For example: connecting cubes, tiles,
counters in the sections of an egg carton,
arrays, pictures, etc. Write addition and
multiplication sentences to match
situation.
Give students a large number of counters,
tiles, connecting cubes, etc. Describes
situations that require a group of objects
to be divided into equal shares. Use
different numbers and include some
situations that involve remainders.
Students explore division and
multiplication by reading books such as
The Doorbell Rang by Pat Hutchins; One
Hundred Hungry Ants by Elinor Pinczes,
Lucy and Tom’s 1, 2, 3 by Shirley
Hughes or Number Families by Jane
Srivastava.
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Standards
3.OA All students will understand properties of multiplication and the relationship
between multiplication and division.
5. Apply properties of operations as strategies to multiply and divide.
Examples: If 6 × 4 = 24 is known, then 4 × 6 = 24 is also known (Commutative
Property of Multiplication). 3 × 5 × 2 can be found by 3× 5 = 15, then 15 × 2 = 30,
or by 5 × 2 = 10, then 3 × 10 = 30. (Associative Property of Multiplication). Knowing
that 8 × 5 = 40 and 8 × 2 = 16, one can find 8 × 7 as 8 × (5 + 2) = (8 × 5) + (8 × 2) =
40 + 16 = 56. (Distributive Property).
6. Understand division as an unknown-factor problem. Example: Find 32 ÷ 8 by
finding the number that makes 32 when multiplied by 8.
3. OA All students will multiply and divide within 100.
7. Fluently multiply and divide within 100, using strategies such as the relationship
between multiplication and division (e.g., knowing that 8 × 5 = 40, one knows
40 ÷ 5 = 8) or properties of operations. (By the end of Grade 3, students should know
from memory all products of two one-digit numbers.)

Strategies and Assessments
Prepare connecting cube towers of ones,
twos, threes, and fours. These will be
used to model the associative property of
multiplication. (2 x 4) x 3 =2 x (4 x 3).
Have students model two sets of four,
using towers. Next, following the
algorithm, students need to show two sets
of four three times. Students need to
count and recount (2 x 4) x 3 = 24.
Now, ask students to model four sets of 3
towers two times and record
2 x (4 x 3) = 24
Use base 10 blocks to model
multiplication sentences and properties.
Have students explore different ways to
group the blocks. For example, 3 x 12
may be modeled as (3 x 10) + (3 x 2) or
(3 x 5) + (3 x 7).

3.OA All students will solve problems involving the four operations, and identify and
explain patterns in arithmetic.
8. Solve two-step word problems using the four operations. Represent these problems
using equations with a letter standing for the unknown quantity. Assess the
reasonableness of answers using mental computation and estimation strategies
including rounding.
9. Identify arithmetic patterns (including patterns in the addition table or multiplication
table), and explain them using properties of operations. Example: Observe that 4 times
a number is always even, and explain why 4 times a number can be decomposed into
two equal addends.
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3 x 10

+

3x2

Have students circle or cross out the
multiples of a given factor on a hundred
chart and describe any pattern they see in
the numbers.

Standards
S1. Represent and analyze patterns and functions, using words and tables (e.g., input-output
tables).

Strategies and Assessments
Solve problems that involve organizing
information in a table and looking
for a pattern. For example, if you have
12 wheels, how many bicycles can you
make? How many tricycles? How many
bicycles and tricycles together?

Number and Operations in Base Ten (3.NBT)
Standards
3.NBT All students will use place value understanding and properties of operations to
perform multi-digit arithmetic.
1. Use place value understanding to round whole numbers to the nearest 10 or 100.
2. Fluently add and subtract within 1000 using strategies and algorithms based on place
value, properties of operations, and/or the relationship between addition and
subtraction.
3. Multiply one-digit whole numbers by multiples of 10 in the range 10–90 (e.g., 9 × 80,
5 × 60) using strategies based on place value and properties of operations.
S1. Represent, order, and compare large numbers (to at least 10,000) using various
equivalent forms (e.g., expanded notation).
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Strategies and Assessments
Use number lines to develop students’
understanding of rounding to the nearest
multiple of 10 or 100.
Select and use a variety of strategies
(e.g., rounding, regrouping, properties )
to estimate quantities, measures, and the
results of whole-number computations up
to three-digit whole numbers and
amounts of money to $1000, and to judge
the reasonableness of the answer. Have
students explain the strategies they use.
For example: 28 x 7 = (30 x 7) – (2 x 7)
or 28 x 7 = (25 x 7) + (3 x 7).

Number and Operations—Fractions (3.NF)
(Grade 3 expectations in this domain are limited to fractions with denominators of 2, 3, 4, 6, and 8.)
Standards
3.NF All students will develop an understanding of fractions as numbers.
1. Understand a fraction 1/b as the quantity formed by 1 part when a whole is
partitioned into b equal parts; understand a fraction a/b as the quantity formed
by a parts of size 1/b.

Strategies and Assessments
Use fraction bars, fraction circles, and
pattern blocks to model fractional parts of
a whole. Use counters, tiles, etc. to model
fractional parts of a set of objects.

2. Understand a fraction as a number on the number line; represent fractions on a number
line diagram.
Have students make fraction models of
rectangles (construction paper), circles
a. Represent a fraction 1/b on a number line diagram by defining the interval
(paper plates or flattened cupcake papers).
from 0 to 1 as the whole and partitioning it into b equal parts. Recognize that
Provide each student with multiple sheets
each part has size 1/b and that the endpoint of the part based at 0 locates the
of the same shape and have students fold,
number 1/b on the number line.
and cut into various fractional parts. One
rectangular sheet is cut in halves, another
b. Represent a fraction a/b on a number line diagram by marking off a lengths
sheet into thirds, another into fourths, etc.
1/b from 0. Recognize that the resulting interval has size a/b and that its
Label part (i.e., 1/2, 1/4…).
endpoint locates the number a/b on the number line.
Give students a 12 inch long paper strip
with a line drawn from left to right and the
endpoints label 0 and 1. Have students fold
a. Understand two fractions as equivalent (equal) if they are the same size, or the the strip in half, keep folded and fold in
same point on a number line.
half two more times. Unfold and label in
intervals of 1/8 at each crease. Where
b. Recognize and generate simple equivalent fractions (e.g., 1/2 = 2/4, 4/6 = 2/3). would 1/2 be? 1/4? 3/4?
Explain why the fractions are equivalent (e.g., by using a visual fraction
model).

3. Explain equivalence of fractions in special cases, and compare fractions by
reasoning about their size.
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Standards

Strategies and Assessments

c. Express whole numbers as fractions, and recognize fractions that are
equivalent to whole numbers. Examples: Express 3 in the form 3 = 3/1;
recognize that 6/1 = 6; locate 4/4 and 1 at the same point of a number line
diagram.
d.

Compare two fractions with the same numerator or the same denominator
by reasoning about their size. Recognize that comparisons are valid only
when the two fractions refer to the same whole. Record the results of
comparisons with the symbols >, =, or <, and justify the conclusions
(e.g., by using a visual fraction model).

Use the rectangular fraction models made
by the children with the fractional pieces
cut apart to play a cover-up game. Make a
fraction die or set of index cards with
appropriate fractions on them for each
group of three or four children. The object
of the game is to be the first to completely
cover the ―whole‖ rectangle. If a student
rolls or picks 1/2 and only needs 1/4 to
complete a strip, allow the child to trade
the 1/2 piece for two that are 1/4 each.
Use a fraction bar chart as a visual model
for comparing fractional parts.

Measurement and Data (3.MD)
Standards
3.MD All students will solve problems involving measurement and estimation of
intervals of time, liquid volumes, and masses of objects.
1. Tell and write time to the nearest minute and measure time intervals in minutes.
Solve word problems involving addition and subtraction of time intervals in
minutes( e.g., by representing the problem on a number line diagram).
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Strategies and Assessments
Use duration of classroom activities and
students’ daily schedule to create problems
involving time.
Have a collection of various size containers
available in the classroom so students can
explore different units for measuring liquid
volume.

Standards

Strategies and Assessments

2. Measure and estimate liquid volumes and masses of objects using standard units of
grams (g), kilograms (kg), and liters (l). Add, subtract, multiply, or divide to solve
one-step word problems involving masses or volumes that are given in the same
units to represent the problem (e.g., by using drawings, such as a beaker with a
measurement scale).
S1. Carry out simple unit conversions within a system of measurement (e.g., hours to
minutes, cents to dollars, yards to feet or inches, meters to centimeters).
3.MD (RCAN) All students will be able to work with money.
S2. Determine the value of sets of coins and bills and determine if the value is
enough to cover the cost of specific items.

3.MD All students will represent and interpret data.
3. Draw a scaled picture graph and a scaled bar graph to represent a data set with
several categories. Solve one- and two-step ―how many more‖ and ―how many less‖
problems using information presented in scaled bar graphs. Example: Draw a bar
graph in which each square in the bar graph might represent 5 pets.
4. Generate measurement data by measuring lengths using rulers marked with inches,
halves and fourths of an inch, or centimeters. Show the data by making a line plot,
where the horizontal scale is marked off in appropriate units—whole numbers,
halves, or quarters.
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Help student establish referents for
weight/mass by creating and displaying a
chart showing common items and their
weight.
Have students practice reading the
measurement scale on a measuring cup or
beaker and comparing measurements.
Attach price tags to items or pictures of
items. Give each student a collection of
play money (different amounts). Ask
students various questions regarding the
items: Which of these items can be bought
for exactly the amount of money that you
have (requiring no change)? Which items
can you buy and have some money left
over? Which of these items cannot be
bought because you do not have enough
money?
Data investigations are logical ways to
integrate other areas of the curriculum by
having students gather data to answer a
number of questions:
• Science - weather records, plant growth
• Social Studies - states visited by students,
population of surrounding towns
• Physical Education - amount of time to
walk a given distance, number of
jumping jacks completed in a given time.

Standards

Strategies and Assessments

3.MD (RCAN) All students will develop an understanding of probability.
S3. Represent the possible outcomes for a simple probability situation (e.g., the
probability of drawing a red marble from a bag containing three red marbles
and four green marbles).
S4. Classify outcomes as certain, likely, unlikely, or impossible by designing and
conducting experiments using concrete objects such as counters, number cubes,
spinners, or coins.
3.MD Geometric Measurement: All students will understand concepts of area and
relate area to multiplication and to addition.
5. Recognize area as an attribute of plane figures and understand concepts of area
measurement.
a. A square with side length 1 unit, called ―a unit square,‖ is said to
have ―one square unit‖ of area, and can be used to measure area.
b. A plane figure which can be covered without gaps or overlaps by
n unit squares is said to have an area of n square units.
6. Measure areas by counting unit squares (square cm, square m, square inches,
square ft, and improvised units).
7. Relate area to the operations of multiplication and addition.
a. Find the area of a rectangle with whole-number side lengths by tiling it,
and show that the area is the same as would be found by multiplying the
side lengths.
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Use a spinner with three sections numbered
1-3 and have students answer questions:
―Which number is the arrow more likely to
land on - an even number or an odd
number? How likely is it that the arrow
will land on 7? How likely is it that the
arrow will land on a number from 1-3?‖
Display square units of various lengths:
a square inch, a square centimeter, a square
foot, a square meter. Discuss which unit
would be the best to use to determine the
area of various surfaces or regions.
Have students use grid paper to draw as
many different figures as they can with an
area of 12 units; 7 units.
Draw a number of rectangles of varying
sizes on grid paper. Identify the length and
width of each rectangle. Determine the
number of square units within the
rectangle. Display the information in a
table and have students determine the
relationship between length and width and
area.
Length

Width Area

8 units
3 units
10 units

6 units
7 units
5 units

48 sq. units
21 sq. units
50 sq. units

Standards

Strategies and Assessments

b. Multiply side lengths to find areas of rectangles with whole number
side lengths in the context of solving real world and mathematical problems,
and represent whole-number products as rectangular areas in mathematical
reasoning.
c. Use tiling to show in a concrete case that the area of a rectangle with
whole number side lengths a and b + c is the sum of a × b and a × c.
Use area models to represent the distributive property in mathematical
reasoning.

Have students cut out rectangles of various
sizes. Label each rectangle with its area.
Place the rectangles together on a mat to
create a floor plan. Determine the total
area of the space covered by the floor plan.

Determine the perimeter of polygons
created with tangram pieces placed on grid
paper.

d. Recognize area as additive. Find areas of rectilinear figures by decomposing
them into non-overlapping rectangles and adding the areas of the nonoverlapping parts, applying this technique to solve real world problems.

3. MD Geometric Measurement: All students will recognize perimeter as an attribute
of plane figures and distinguish between linear and area measures.
8. Solve real world and mathematical problems involving perimeters of polygons,
including finding the perimeter given the side lengths, finding an unknown side
length, and exhibiting rectangles with the same perimeter and different areas or
with the same area and different perimeters.
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Have students draw pictures on grid paper
to match descriptions of polygons based on
perimeter. Example: ―Draw a square with
a perimeter of 40 units.‖ ―Draw a
rectangle with a perimeter of 20 inches.
One of its sides is 6 inches.‖

Geometry (3.G)
Standards
3.G All students will reason with shapes and their attributes.
1. Understand that shapes in different categories (e.g., rhombuses, rectangles, and
others) may share attributes (e.g., having four sides), and that the shared attributes can
define a larger category (e.g., quadrilaterals). Recognize rhombuses, rectangles,
and squares as examples of quadrilaterals, and draw examples of quadrilaterals that
do not belong to any of these subcategories.
2. Partition shapes into parts with equal areas. Express the area of each part as a unit
fraction of the whole. Example: Partition a shape into 4 parts with equal area, and
describe the area of each part as 1/4 of the area of the shape.
S1. Recognize, identify and draw congruent and similar figures.
S2. Recognize lines of symmetry.
S3. Identify transformations of shapes and objects as reflections (flips), rotations (turns),
and translations (slides).

Strategies and Assessments
Use a chart to compare attributes of various
quadrilaterals.
Shape
Square
Rhombus
Rectangle
Trapezoid

Four sides
Yes
Yes
Yes
Yes

All sides =
Yes
Yes
No
No

Angles =
Yes
No
Yes
No

Draw a shape on grid paper. Determine
number of square units covered by the
shape. Divide total square units by the
number of equal parts the shape is to be
divided into. Example: Shape covers 20
square units. Partition into 5 equal parts.
Each part is 4 square units. Each part is
1/5 of the area of the shape. Color each
equal part a different color.
Use a cutout of an arrow to explore the
results of various transformations of
shapes.

Reflection(Flip)
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Rotation(Turn)

Grade 4
Introduction (from Common Core State Standards)
Instructional time in Grade 4 focuses on three critical areas: (1) developing understanding and fluency with multi-digit multiplication,
and developing understanding of dividing to find quotients involving multi-digit dividends; (2) developing an understanding of fraction
equivalence, addition and subtraction of fractions with like denominators, and multiplication of fractions by whole numbers;
(3) understanding that geometric figures can be analyzed and classified based on their properties, such as having parallel sides, perpendicular
sides, particular angle measures, and symmetry.
(1) Students generalize their understanding of place value to 1,000,000, understanding the relative sizes of numbers in each place. They
apply their understanding of models for multiplication (equal-sized groups, arrays, area models), place value, and properties of operations,
in particular the distributive property, as they develop, discuss, and use efficient, accurate, and generalizable methods to compute products
of multi-digit whole numbers. Depending on the numbers and the context, they select and accurately apply appropriate methods to
estimate or mentally calculate products. They develop fluency with efficient procedures for multiplying whole numbers; understand and
explain why the procedures work based on place value and properties of operations; and use them to solve problems. Students apply their
understanding of models for division, place value, properties of operations, and the relationship of division to multiplication as they
develop, discuss, and use efficient, accurate, and generalizable procedures to find quotients involving multi-digit dividends. They select
and accurately apply appropriate methods to estimate and mentally calculate quotients, and interpret remainders based upon the context.
(2) Students develop understanding of fraction equivalence and operations with fractions. They recognize that two different fractions can
be equal (e.g., 15/9 = 5/3), and they develop methods for generating and recognizing equivalent fractions. Students extend previous
understandings about how fractions are built from unit fractions, composing fractions from unit fractions, decomposing fractions into unit
fractions, and using the meaning of fractions and the meaning of multiplication to multiply a fraction by a whole number.
(3) Students describe, analyze, compare, and classify two-dimensional shapes. Through building, drawing, and analyzing two-dimensional
shapes, students deepen their understanding of properties of two-dimensional objects and the use of them to solve problems involving
symmetry.

Grade Four
Page 1

Standards for Mathematical Practice
(from the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students should engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that foster the
development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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.

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 de-contextualize in order 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 or 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.
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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.

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.

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.
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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.

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 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 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.

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.
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Grade Four Standards for Mathematical Content
Operations and Algebraic Thinking (4.OA)
Standards
4.OA All students will use the four operations with whole numbers to solve problems.

1. Interpret a multiplication equation as a comparison (e.g., interpret 35 = 5 × 7 as a
statement that 35 is 5 times as many as 7 and 7 times as many as 5).
Represent verbal statements of multiplicative comparisons as multiplication
equations.
2. Multiply or divide to solve word problems involving multiplicative
Comparison (e.g., by using drawings and equations with a symbol for the unknown
number to represent the problem) distinguishing multiplicative comparison from
additive comparison.
3. Solve multi-step word problems posed with whole numbers and having
whole-number answers using the four operations, including problems in which
remainders must be interpreted. Represent these problems using equations
with a letter standing for the unknown quantity. Assess the reasonableness of
answers using mental computation and estimation strategies including rounding.

Strategies and Assessments
Mathematics instruction must include:
abundant and meaningful use of physical and
visual representations, modeling, small group
activities, integration of technology,
connections to daily experiences, and writing
about mathematics.
Broaden students’ understanding of
multiplication as repeated addition by dealing
with situations involving arrays, expansions,
and combinations. Multiplication can be used
to answer such questions as: How many
stickers are on a 7 by 8 sheet? How old is
Jordan if he is five times as old as his 2- year
old brother? How many outfits can you make
with 2 pairs of pants and 3 shirts? There are
12 girls in our class. This is twice the number
of girls in Grade 5. How many girls are there
in Grade 5?
Have students work with a set of problems that
involve the same division problem but have
different answers. Example: How many cars
will we need to transport 19 people if each car
holds 5? How many more packages of 5 pingpong balls can be made if there are 19 balls
left in the bin? How much does each of 5
children have to contribute to the cost of a $19
gift?
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Standards
4.OA All students will gain familiarity with factors and multiples.
4. Find all factor pairs for a whole number in the range 1–100. Recognize that a
whole number is a multiple of each of its factors. Determine whether a given
whole number in the range 1–100 is a multiple of a given one-digit number.
Determine whether a given whole number in the range 1–100 is prime or composite.
S1. Develop and use strategies to recognize divisibility by 2, 3, 4, 5, 6, 9 and 10.
4.OA All students will be able to generate and analyze patterns.
5. Generate a number or shape pattern that follows a given rule. Identify apparent
features of the pattern that were not explicit in the rule itself.
S2. Represent and analyze patterns and functions using words, tables, and graphs.

Strategies and Assessments
Have students work together as ―Divisibility
Detectives.‖ Divide the class into groups.
Assign each group one of the following
numbers- 3, 4, 5, 6, or 9. Have them list ten
3-digit multiples of the number they’ve been
assigned. Tell them to examine their list of
multiples to see if they can detect a divisibility
rule for the multiples of their assigned number.
Students should learn and be able to apply
divisibility rules.
Given the rule ―Add 3‖ and the starting
number 1, generate terms in the resulting
sequence and observe that the terms appear to
alternate between odd and even numbers. Ask
students to explain why the numbers will
continue to alternate in this way.
Have students work with function tables:
determine a missing output; describe the
rule or function; determine a missing input;
create a table to represent a given rule.
Input Output
4
100
1
25
8
200
3
?
?
125
Rule:
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Number and Operations in Base Ten (4.NBT)
(Grade 4 expectations in this domain are limited to whole numbers less than or equal to 1,000,000.)
Standards
4.NBT All students will generalize place value understanding for multi-digit whole
numbers.
1. Recognize that in a multi-digit whole number, a digit in one place represents ten
times what it represents in the place to its right. Example: Recognize that
700 ÷ 70 = 10 by applying concepts of place value and division.
2. Read and write multi-digit whole numbers using base-ten numerals, number names,
and expanded form. Compare two multi-digit numbers based on meanings of the
digits in each place, using >, =, and < symbols to record the results of comparisons.
3. Use place value understanding to round multi-digit whole numbers to any place.
S1. Locate, order, and compare whole numbers on a number line.

4.NBT All students will use place value understanding and properties of operations
to perform multi-digit arithmetic.
4. Fluently add and subtract multi-digit whole numbers using the standard algorithm.
5. Multiply a whole number of up to four digits by a one-digit whole number, and
multiply two two-digit numbers, using strategies based on place value and the
properties of operations. Illustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

Strategies and Assessments
Point out place value patterns:
8 x 10 = 80
80 x 10 = 800
800 x 10 = 8,000
Students locate numbers as points on a
number line extending across the room,
continuing to attach labels as they learn
more about numbers. Paper clips or tape are
used to fasten equivalent forms of a number
to the same point.
Provide students with real life situations that
may require rounding. In a grocery store,
for example, when a person wants to be sure
there is enough money to pay for items that
cost $1.89, $2.95, and $4.45, the best
strategy may be to round each price up to
the next dollar and compare the estimated
total to the amount of money available to
spend.
Use open arrays to help students to model
multiplication problems. Example: 36 x 27
30
20
7
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6

20 x 30

20 x 6

7 x 30

7x6

Standards
6. Find whole-number quotients and remainders with up to four-digit dividends and
one-digit divisors, using strategies based on place value, the properties of
operations, and/or the relationship between multiplication and division. Illustrate
and explain the calculation by using equations, rectangular arrays, and/or area
models.

Strategies and Assessments
Use base ten blocks to help students
understand the process of division.
Use the problem 127
Build 127 with
base ten blocks using one flat (100), two
longs (10) and seven cubes (ones). In order
to divide the flat into six groups, it must first
be traded for ten longs. These ten longs
along with the two longs create 12. These 12
longs are distributed into six piles with two
in each. Now the seven cubes are distributed
so that one goes in each pile and there is one
left.

Number and Operations—Fractions (4.NF)
(Grade 4 expectations in this domain are limited to fractions with denominators 2, 3, 4, 5, 6, 8, 10, 12, and 100.)
Standards
Strategies and Assessments
The number ―one‖ comes in many forms.
4.NF All students will be able to extend understanding of fraction equivalence and
Use it to make an equivalent fraction.
ordering.
2
3
1. Explain why a fraction a/b is equivalent to a fraction (n × a)/(n × b) by using visual
x 22 = 8 6 (one is in disguise as 2 ).
4
fraction models, with attention to how the number and size of the parts differ even
though the two fractions themselves are the same size. Use this principle to
recognize and generate equivalent fractions.
Have students fold a piece of paper in half,
and shade one half with crayon. Ask,
2. Compare two fractions with different numerators and different denominators
―What fractional part is shaded?‖ Fold the
(e.g., by creating common denominators and renaming the numerators, or by
paper in half again and ask,‖ How many
comparing to a benchmark fraction such as ½). Recognize that comparisons are
equal parts are there?‖ ―What fractional part
valid only when the two fractions refer to the same whole. Record the results of
is shaded?‖ continue folding and discussing
comparisons with symbols >, =, or <, and justify the conclusions (e.g., by using a
the number of equal parts and the size of the
visual fraction model).
shaded part.

Grade Four
Page 8

Standards

Strategies and Assessments

S1. Identify the numerator and denominator of a fraction and understand what each
refers to.

4.NF All students will build fractions from unit fractions by applying and extending
previous understandings of operations on whole numbers.
3. Understand a fraction a/b with a > 1 as a sum of fractions 1/b.
a.

Understand addition and subtraction of fractions as joining and separating
parts referring to the same whole.

b.

Decompose a fraction into a sum of fractions with the same denominator
in more than one way, recording each decomposition by an equation.
Justify decompositions (e.g., by using a visual fraction model).

c.

d.

Add and subtract mixed numbers with like denominators (e.g., by
replacing each mixed number with an equivalent fraction) and/or by
using properties of operations and the relationship between addition and
subtraction.
Solve word problems involving addition and subtraction of fractions
referring to the same whole and having like denominators (e.g., by using
visual fraction models and equations to represent the problem).

4. Apply and extend previous understandings of multiplication to multiply a
fraction by a whole number.

Use number lines and fractions bars to
compare and order fractions.
Show three congruent rectangles: one with
1/4 shaded; one with 2/3 shaded; and one
with 7/8 shaded. Use this visual
representation to discuss how to determine
if a fraction is closer to 0, 1/2, or 1.
N ―u” merator (upstairs)
“D”enominator (downstairs)

Use a visual fraction model to represent 3/4
as the sum of 1/4 + 1/4 + 1/4 , recording the
conclusion by the equation 1/4 + 1/4 + 1/4
=3/4.
Have students identify and model different
combinations of fractions with like
denominators that equal the same sum
Examples:
3/8 = 1/8 + 1/8 + 1/8 ; 3/8 = 1/8 + 2/8
2 1/8 = 1 + 1 + 1/8 = 8/8 + 8/8 + 1/8.
Use visual representations to show the
fraction equivalent of mixed numbers.
2 12 = 5/2

a. Understand a fraction a/b as a multiple of 1/b.

2/2 + 2/2 + 1/2 = 5/2
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Standards

Strategies and Assessments

b. Understand a multiple of a/b as a multiple of 1/b, and use this
understanding to multiply a fraction by a whole number.
(In general, n × (a/b) = (n × a)/b.)
c. Solve word problems involving multiplication of a fraction by a
whole number (e.g., by using visual fraction models and equations
to represent the problem). Example: If each person at a party will eat 3/8 of
a pound of roast beef, and there will be 5 people at the party, how many
pounds of roast beef will be needed? Between what two whole numbers
does your answer lie?

Use a visual fraction model to represent 5/4
as the product 5 × (1/4 ), recording the
conclusion by the equation 5/4 = 5 × (1/4).
Refer to previous work with multiplication
of whole number wherein the sum of
6 + 6 + 6 is the same as 3 × 6.
1/4 + 1/4 + 1/4 + 1/4 + 1/4 = 5 × (1/4) = 5/4.
Use a visual fraction model to express 3 ×
(2/5) as 6 × (1/5), recognizing this product
as 6/5.

4.NF All students will understand decimal notation for fractions, and compare
decimal fractions.
5. Express a fraction with denominator 10 as an equivalent fraction with denominator
100, and use this technique to add two fractions with respective denominators 10
and 100.
6. Use decimal notation for fractions with denominators 10 or 100.
7. Compare two decimals to hundredths by reasoning about their size. Recognize that
comparisons are valid only when the two decimals refer to the same whole. Record
the results of comparisons with the symbols >, =, or <, and justify the conclusions
(e.g., by using a visual model).

Use a 10 x 10 centimeter grid to show that
3/10 is equivalent to 30/100. Add 3/10 +
4/100 = 30/100 + 4/100 = 34/100.
Rewrite 0.62 as 62/100; describe a length as
0.62 meters; locate 0.62 on a number line
diagram.
Journal writing using money: ―Would you
rather 1 dime (.10) or 1 penny (.01)? Why?‖
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Measurement and Data (4.MD)
Standards
4.MD All students will solve problems involving measurement and conversion of
measurements from a larger unit to a smaller unit.
1. Know relative sizes of measurement units within one system of units including km,
m, cm; kg, g; l, ml; yd., ft, in; lb, oz; gal, qt, pt, c; hr, min, sec. Within a single
system of measurement, express measurements in a larger unit in terms of a smaller
unit. Record measurement equivalents in a two column table.
2. Use the four operations to solve word problems involving distances, intervals of
time, liquid volumes, masses of objects, and money, including problems involving
simple fractions or decimals, and problems that require expressing measurements
given in a larger unit in terms of a smaller unit. Represent measurement quantities
using diagrams such as number line diagrams that feature a measurement scale.
3. Apply the area and perimeter formulas for rectangles in real world and
mathematical problems.
S1. Develop strategies for estimating measurements and determine when estimation is
appropriate.

4.MD All students will represent and interpret data.
4. Make a line plot to display a data set of measurements in fractions of a unit (1/2,
1/4, 1/8). Solve problems involving addition and subtraction of fractions by using
information presented in line plots.
S2. Collect data through surveys, observations, measurements, and experiments and
determine the most appropriate way to organize the collected data.
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Strategies and Assessments
Know that 1 ft is 12 times as long as 1 in.
Express the length of a 4 ft. snake as 48 in.
Generate a conversion table for feet and
inches listing the number pairs (1, 12),
(2, 24), (3, 36), ...
Use the book Counting on Frank by Rod
Clement to generate discussion and activities
related to measurement.
Students find out how many inches long their
hand is. The class then generates a graph
showing the results and write word problems
based on the results presented in the graph.
Students investigate truth-in-packaging by
reading labels, estimating weights, and then
using balance scales to weigh foods.
Find the width of a rectangular room given
the area of the flooring and the length of the
room. Present the area formula as a
multiplication equation with an unknown
factor.
From a line plot find and interpret the
difference in length between the longest and
shortest specimens in an insect collection.

Standards

Strategies and Assessments

S3. Construct representations of data sets including, tables, bar graphs, pictographs,
line graphs, and line plots.
S4. Draw conclusions and make predictions based on representations of data sets
such as: tallies, tables, bar graphs, pictographs, circle graphs, line graphs, and line
plots.
S5. Explore the concepts of median, mode, maximum and minimum, and range.

4.MD (RCAN) All students will understand and apply basic concepts of probability.
S6. Conduct simple probability experiments using spinners, counters, number cubes
and other concrete objects and classify outcomes as certain, likely, unlikely, or
impossible.

4.MD Geometric Measurement: All students will understand concepts of angles and
angle measurement.
5. Recognize angles as geometric shapes that are formed wherever two rays share a
common endpoint, and understand concepts of angle measurement:
a. An angle is measured with reference to a circle with its center at the
common endpoint of the rays, by considering the fraction of the circular arc
between the points where the two rays intersect the circle. An angle that
turns through 1/360 of a circle is called a ―one-degree angle,‖ and can be
used to measure angles.
b. An angle that turns through n one-degree angles is said to have an angle
measure of n degrees.
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Have students study the differences in
temperature between their hometown and a
location in another part of the world. They
should use information on the internet to
record high and low temperatures for a
specified period of time. Have them note
whether the temperatures are given in degrees
Celsius or Fahrenheit, and use a thermometer
with both markings to change from one to the
other if necessary. They organize and
represent the data and develop questions
about possible differences in lifestyle that are
prompted by the temperature.

Each child in the class rolls a die 20 times and
records the outcomes in a frequency table.
The class combines the results in a class
frequency table. They discuss which outcome
occurred most often and least often and then
whether the class results differ from their
individual results and why that might be.
Explore angles using AngLegs or the virtual
circular geo-board at:
http://nlvm.usu.edu/en/nav/category_g_2_t_3.html

Have students use a virtual protractor to
practice measuring angles.
www.mathplayground.com/measuringangles.html

Standards

Strategies and Assessments

6. Measure angles in whole-number degrees using a protractor. Sketch angles of
specified measure.
7. Recognize angle measure as additive. When an angle is decomposed into nonoverlapping parts, the angle measure of the whole is the sum of the angle measures
of the parts. Solve addition and subtraction problems to find unknown angles on a
diagram in real world and mathematical problems: e.g., by using an equation with a
symbol for the unknown angle measure.

Students are given pictures of objects that
have right angles. A ray is drawn in the angle
from the vertex that will split the angle into
two angles. The students measure each angle
and see that the two angles add to 90°.
Vocabulary such as complementary, adjacent,
vertex and ray should be discussed.

Geometry (4.G)
Standards
4.G All students will draw and identify lines and angles, and classify shapes by
properties of their lines and angles.
1. Draw points, lines, line segments, rays, angles (right, acute, obtuse), and
perpendicular and parallel lines. Identify these in two-dimensional figures.
2. Classify two-dimensional figures based on the presence or absence of parallel or
perpendicular lines, or the presence or absence of angles of a specified size.
Recognize right triangles as a category, and identify right triangles.
3. Recognize a line of symmetry for a two-dimensional figure as a line across the
figure such that the figure can be folded along the line into matching parts.
Identify line-symmetric figures and draw lines of symmetry.

Strategies and Assessments
―Geometry Memory‖: make sets of index
cards with picture on top and definition on
bottom. Cut in half and use the parts to play
the game.
Use straws, toothpicks or coffee stirrers to
form various two-dimensional figures;
identify different types of lines and angles in
the figures.
Create a model of basketball court, football
field, baseball field, soccer field or other
sport venues to illustrate and identify
attributes of geometric figures.
Use dot paper to create simple designs for
partners to match and complete second half
of design across a line of symmetry.
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Standards

Strategies and Assessments

S1. Identify, compare, and analyze attributes of two-dimensional and three-dimensional
geometric shapes using mathematical vocabulary.

Students look for and list examples of
congruent figures and similar figures in the
in the school.

S2. Recognize similar figures and congruent figures.
Create a coordinate grid of the classroom,
school grounds, or neighborhood. Use
4.G (RCAN) All students will be able to specify locations and describe spatial relationships ordered pairs to identify where on the grid
certain objects or buildings are located.
using coordinate geometry.
Describe the path from one location on the
grid to another location on the grid.
S3. Using ordered pairs of numbers and/or letters, graph, locate, identify points, and
describe paths (first quadrant).
Have students use tangram pieces and dot
paper or graph paper to illustrate the results
4.G (RCAN) All students will be able to apply transformations of shapes to solve problems. of transformations of shapes. Students trace
the shape in its starting position and then
trace it after a particular transformation is
S4. Identify shapes that have been rotated (turn), reflected (flip), translated (slide), and
applied.
enlarged.
S5. Predict and describe the results of rotating, reflecting, and translating two
dimensional shapes.
S6. Apply transformations such as reflections (flips), rotations (turns), and translations
(slides) for determining if two shapes are congruent.
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Students discuss transformations found in
nature, such as the symmetry in the wings of
a butterfly (a flip), the way a honeycomb is
formed (slides of hexagons), or the petals of
a flower (turns).

Grade 5
Introduction (from Common Core State Standards)
Instructional time in Grade 5 focuses on three critical areas: (1) developing fluency with addition and subtraction of fractions, and
developing understanding of the multiplication of fractions and of division of fractions in limited cases (unit fractions divided by whole
numbers and whole numbers divided by unit fractions); (2) extending division to 2-digit divisors, integrating decimal fractions into the place
value system and developing understanding of operations with decimals to hundredths, and developing fluency with whole number and
decimal operations; and (3) developing understanding of volume.
(1) Students apply their understanding of fractions and fraction models to represent the addition and subtraction of fractions with unlike
denominators as equivalent calculations with like denominators. They develop fluency in calculating sums and differences of fractions,
and make reasonable estimates of them. Students also use the meaning of fractions, of multiplication and division, and the relationship
between multiplication and division to understand and explain why the procedures for multiplying and dividing fractions make sense.
(Note: this is limited to the case of dividing unit fractions by whole numbers and whole numbers by unit fractions.)
(2) Students develop understanding of why division procedures work based on the meaning of base-ten numerals and properties of
operations. They finalize fluency with multi-digit addition, subtraction, multiplication, and division. They apply their understandings of
models for decimals, decimal notation, and properties of operations to add and subtract decimals to hundredths. They develop fluency in
these computations, and make reasonable estimates of their results. Students use the relationship between decimals and fractions, as well
as the relationship between finite decimals and whole numbers (i.e., a finite decimal multiplied by an appropriate power of 10 is a whole
number), to understand and explain why the procedures for multiplying and dividing finite decimals make sense. They compute products
and quotients of decimals to hundredths efficiently and accurately.
(3) Students recognize volume as an attribute of three-dimensional space. They understand that volume can be measured by finding the
total number of same-size units of volume required to fill the space without gaps or overlaps. They understand that a 1-unit by 1-unit by 1unit cube is the standard unit for measuring volume. They select appropriate units, strategies, and tools for solving problems that involve
estimating and measuring volume. They decompose three-dimensional shapes and find volumes of right rectangular prisms by viewing
them as decomposed into layers of arrays of cubes. They measure necessary attributes of shapes in order to determine volumes to solve
real world and mathematical problems.
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Standards for Mathematical Practice
(from the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students should engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that foster the
development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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.

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 de-contextualize in order 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 or 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.
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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.

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.

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.
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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.

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 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 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.

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.
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Grade Five Standards for Mathematical Content
Operations and Algebraic Thinking (5.OA)
Standards
5.OA All students will be able to write and interpret numerical expressions.

1. Use parentheses, brackets, or braces in numerical expressions, and evaluate
expressions with these symbols.
2. Write simple expressions that record calculations with numbers, and interpret
numerical expressions without evaluating them. Example: Express the calculation
“add 8 and 7, then multiply by 2” as 2 × (8 + 7). Recognize that 3 × (18932 +
921) is three times as large as 18932 + 921,without having to calculate the
indicated sum or product.
S1. Apply the order of operations for expressions involving addition, subtraction,
multiplication, and division with grouping symbols (+, –, x, ÷).
S2. Select and apply the properties of operations, such as commutative, associative,
distributive, and identity, to simplify and evaluate numerical expressions.

5.OA All students will analyze patterns and relationships.
S3. Analyze and determine the rules for extending symbolic, arithmetic, and geometric
patterns and progressions.
3. Generate two numerical patterns using two given rules. Identify apparent
relationships between corresponding terms. Form ordered pairs consisting of
corresponding terms from the two patterns, and graph the ordered pairs on a
Grade Five
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Strategies and Assessments
Mathematics instruction must include:
abundant and meaningful use of physical
and visual representations, modeling, small
group activities, integration of technology,
connections to daily experiences, and writing
about mathematics.
Teach students the mnemonic device for
remembering the Order of Operations --PEMDAS
Please Excuse My Dear Aunt Sally
Parentheses
Exponents
Multiplication and Division (in the order in
which the appear left to right)
Addition and Subtraction (in the order in
which the appear left to right)

Have students identify the next elements in a
pattern and explain the rule.
ABBCCC…
1, 5, 9, 13 …
…

...

Standards
coordinate plane. Example: Given the rule “Add 3” and the starting number 0,
and given the rule “Add 6” and the starting number 0, generate terms in the
resulting sequences, and observe that the terms in one sequence are twice the
corresponding terms in the other sequence. Explain informally why this is so.

Strategies and Assessments
+3
0
3
6
9

5.OA (RCAN) All students will be able to apply number theory concepts.
S4. Determine if a number is prime or composite.

+6
0
6
12
18

Ordered Pair
(0, 0)
(3, 6)
(6, 12)
(9, 18)

Use factor trees and factor rainbows to
determine the factors of a number.

S5. Identify factors and multiples of a number.

Factors of 24

S6. Apply the divisibility rules for 2, 3, 4, 5, 6, 9, and 10 to the solution of problems.

5.OA (RCAN) All students will be able to represent and analyze mathematical situations
and structures using algebraic symbols.
S7. Use symbol and letter variables (e.g., , x) to represent unknowns or quantities that
vary in expressions and in equations or inequalities (mathematical sentences
that use =, <, >).
S8. Determine the values of variables in simple equations.
S9. Replace variables with given values and evaluate/simplify
(e.g., 2(b) + 3 when b = 4).

1

2

3

4

6

8

12 24

Use visual representations for word problems
that involve unknown quantities. Write
equations using variables for the unknown
quantity.
Have students use manipulatives or inverse
operations to determine the value of the
variable in a simple equation.
Example: 35 – n = 18
18 + 17 = 35
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Standards
5.OA (RCAN) All students will be able to use mathematical models to represent and
understand quantitative relationships.
S10. Use pictures, models, tables, charts, graphs, words, number sentences, and
mathematical notations to interpret mathematical relationships.

Strategies and Assessments
Use a table to evaluate for different values
for the variable
b
2(b) +3
Simplified
4
6
5.2

S11. Solve problems involving proportional relationships, including unit pricing and
map interpretation (e.g., one inch represents five miles, so two inches represent
ten mile).

2(4) +3
2(6) +3
2(5.2) +3

8 + 3=11
12 + 3=15
10.4 + 3=13.4

Use double bar graphs to show proportional
relationships.
Inches
1

2

3

4

5

6

5

10

?

?

?

?

Miles

Use store flyers to calculate unit price for a
particular item and determine which store has
the best buy.
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Numbers and Operations in Base Ten (5.NBT)
Standards
5.NBT All students will understand the place value system.

Strategies and Assessments
Display a place value chart as a visual aid.

1. Recognize that in a multi-digit number, a digit in one place represents 10 times as
much as it represents in the place to its right and 1/10 of what it represents in the
place to its left.
2. Explain patterns in the number of zeros of the product when multiplying a
number by powers of 10, and explain patterns in the placement of the decimal
point when a decimal is multiplied or divided by a power of 10. Use wholenumber exponents to denote powers of 10.

2
3
7

Ten
thousands
10,000
104

Thousands
1,000

Hundreds
100

Tens
10

Ones
1

Tenths
.1

103

102

101

100

10-1

20,000
30,000
70,000

2,000
3,000
7,000

200
300
700

20
30
70

2
3
7

.2
.3
.7

Provide examples to show the results of
multiplying and dividing by powers of 10.

3. Read, write, and compare decimals to thousandths.
35 x 102 = 35 x (10 x 10) = 35 x 100 = 3,500

a) Read and write decimals to thousandths using base-ten numerals, number
names, and expanded form, e.g., 347.392 = 3 × 100 + 4 ×
10 + 7 × 1 + 3 × (1/10) + 9 × (1/100) + 2 × (1/1000).
b) Compare two decimals to thousandths based on meanings of the digits
in each place, using >, =, and < symbols to record the results of
comparisons.
4. Use place value understanding to round decimals to any place.

35 x 103 = 35 x (10 x 10 x10) = 35 x 1,000 = 35,000
35 102 = 35 100 = 35/100 = .35
35 103 = 35 1000 = 35/1000 = .035

Use 10 x 10 centimeter grids to develop
students’ decimal sense. The 10 x 10 grid
represents one whole. Each column of 10
represents one tenth and each individual box
represents one hundredth. Demonstrate
equivalent decimals by shading.
Example: 2 shaded columns shows .2 and .20
Locate decimal numbers on a number line.
0 .1
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.3

1

1.5

2

Standards
5.NBT All students will be able to perform operations with multi-digit whole
numbers and with decimals to hundredths.
5. Fluently multiply multi-digit whole numbers using the standard algorithm.
6. Find whole-number quotients of whole numbers with up to four-digit dividends
and two-digit divisors, using strategies based on place value, the properties of
operations, and/or the relationship between multiplication and division. Illustrate
and explain the calculation by using equations, rectangular arrays, and/or area
models.
7. Add, subtract, multiply, and divide decimals to hundredths using concrete models
or drawings and strategies based on place value, properties of operations, and/or
the relationship between addition and subtraction; relate the strategy to a written
method and explain the reasoning used.
S1. Select and use appropriate operations (addition, subtraction, multiplication,
division) to solve problems, including those involving money.
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Strategies and Assessments

Explore various strategies for simplifying
computation. Example: 225 x 12
225 x (10 + 2) or
(200 + 25) x 12

Students should apply properties of operations
and engage in mathematical reasoning to
simplify computation.
Example: 12 x 3.4
(12 x 3) + (12 x .4)
36 + 4.8 = 40.8

Use money to teach decimal sense.
dollar, (1.00), dime( .10 = .1), nickel (.05),
penny (.01), quarter (.25)

Number and Operations—Fractions (5.NF)
Standards
5.NF All students will use equivalent fractions as a strategy to add and subtract
fractions.
1. Add and subtract fractions with unlike denominators (including mixed numbers)
by replacing given fractions with equivalent fractions in such a way as to produce
an equivalent sum or difference of fractions with like denominators.
Example: 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b + c/d = (ad + bc)/bd.)
2. Solve word problems involving addition and subtraction of fractions referring to
the same whole, including cases of unlike denominators, e.g., by using visual
fraction models or equations to represent the problem. Use benchmark fractions
and number sense of fractions to estimate mentally and assess the reasonableness
of answers. Example: Recognize an incorrect result 2/5 + 1/2 = 3/7, by observing
that 3/7 < 1/2.
5.NF All students will apply and extend previous understandings of multiplication
and division to multiply and divide fractions.
3. Interpret a fraction as division of the numerator by the denominator (a/b = a ÷ b).
Solve word problems involving division of whole numbers leading to answers
in the form of fractions or mixed numbers by using visual fraction models
or equations to represent the problem. Example: Interpret 3/4 as the result of
dividing 3 by 4, noting that 3/4 multiplied by 4 equals 3, and that when 3 wholes
are shared equally among 4 people each person has a share of size 3/4.
If 9 people want to share a 50-pound sack of rice equally by weight, how many
pounds of rice should each person get? Between what two whole numbers
does your answer lie?
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Strategies and Assessments

Use fraction bars and number lines to find
and rename equivalent fractions.
1/3

1/3

1/3

2/3 = 8/12
1/4
1/4

1/4
1/4

1/4
1/4

1/4
1/4

5/4 =15/12

2/3 + 5/4 = 23/12

Interpret 3/4 = 3
4, as 3 wholes divided
evenly into 4 groups: A, B, C, D.
A A
A B

B B
C C

Each group consists of 3/4.

C D
D D

Standards

Strategies and Assessments

4. Apply and extend previous understandings of multiplication to multiply a fraction
or whole number by a fraction.
a) Interpret the product (a/b) × q as a parts of a partition of q into b equal
parts; equivalently, as the result of a sequence of operations a × q ÷ b.
Example: Use a visual fraction model to show (2/3) × 4 = 8/3, and create a
story context for this equation. Do the same with (2/3) × (4/5) = 8/15. (In
general, (a/b) × (c/d) = ac/bd.)
b) Find the area of a rectangle with fractional side lengths by tiling it with
unit squares of the appropriate unit fraction side lengths, and show that
the area is the same as would be found by multiplying the side lengths.
Multiply fractional side lengths to find areas of rectangles, and represent
fraction products as rectangular areas.

5. Interpret multiplication as scaling (resizing) by:
a) Comparing the size of a product to the size of one factor on the basis of
the size of the other factor, without performing the indicated multiplication.
b) Explaining why multiplying a given number by a fraction greater than 1
results in a product greater than the given number (recognizing multiplication
by whole numbers greater than 1 as a familiar case); explaining why
multiplying a given number by a fraction less than 1 results in a product
smaller than the given number; and relating the principle of fraction
equivalence a/b = (n×a)/(n×b) to the effect of multiplying a/b by 1.
6. Solve real world problems involving multiplication of fractions and mixed
numbers,( e.g., by using visual fraction models or equations to represent
the problem).
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A visual fraction model for 2/3 x 4/5
2/3 of 4/5 = 8/15

*
*

*
*

*
*

*
*

4/5

Explore fractions with a variety of virtual
manipulatives at:
http://nlvm.usu.edu/en/nav/vlibrary.html

Have students compare the products that
results from multiplying a given number by
various different factors. What do they
observe about the size of each of the different
factors the resulting product?
Example:
When the size of one of the factors
12 x 2 = 24 doubles; the size of the product
12 x 4 = 48 doubles.
Multiplying a given number by a

12 x 1 = 12 number less than 1 results in a
12 x ¾ = 9 product that is less than the given
number.

Standards

Strategies and Assessments

7. Apply and extend previous understandings of division to divide unit fractions by
whole numbers and whole numbers by unit fractions.
a) Interpret division of a unit fraction by a non-zero whole number, and
compute such quotients. Example: Create a story context for (1/3) ÷ 4,
and use a visual fraction model to show the quotient. Use the relationship
between multiplication and division to explain that (1/3) ÷ 4 = 1/12 because
(1/12) × 4 = 1/3.
b) Interpret division of a whole number by a unit fraction, and compute such
quotients. Example: Create a story context for 4 ÷ (1/5), and use a visual
fraction model to show the quotient. Use the relationship between
multiplication and division to explain that 4 ÷ (1/5) = 20 because
20 × (1/5) = 4.
c) Solve real world problems involving division of unit fractions by non-zero
whole numbers and division of whole numbers by unit fractions by using
visual fraction models and equations to represent the problem.
Example: How much chocolate will each person get if 3 people share 1/2 lb
of chocolate equally? How many 1/3-cup servings are in 2 cups of raisins?

Use visual fraction models. To show 1/3
divided by 4 = 1/12. Have students divide a
paper into thirds and then divide each third
into four equal pieces.
1/3
1/3 ÷ 4 = 1/12

Give examples of related multiplication and
division facts using whole numbers.
Example: 12 x 6 = 72
72 ÷ 6 = 12 and 72 ÷ 12 = 6
Guide students to apply this reasoning to
division with fractions.
20 x 1/5 = 4
4 ÷ 1/5 = 20 and 4 ÷ 20 = 1/5

How much chocolate will each person get if
3 people share 1/2 lb of chocolate equally?
1 lb.
1/2 of 1 lb

1/2 ÷ 3 =1/6 Each person gets 1/6 lb.
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Standards
5.NF (RCAN) All students will develop an understanding of numbers, ways of
representing numbers, relationships among numbers, and number systems.
S1. Demonstrate an understanding of fractions as a ratio of whole numbers, as parts of
unit wholes, as parts of a collection, and as locations on the number line.

Strategies and Assessments
―One Fraction ….. So Many Forms‖…
Have students choose a fraction and create a
poster showing it in different forms:
¾ = three divided by four = 0.75 = 75/100 =
75% = three out of four = O O O O

S2. Identify and determine common equivalent fractions, mixed numbers, decimals, and
percents.

Measurement and Data (5.MD)
Standards
5.MD All students will be able to convert like measurement units within a given
measurement system.
1. Convert among different-sized standard measurement units within a given
measurement system (e.g., convert 5 cm to 0.05 m), and use these conversions in
solving multi-step, real world problems.
5.MD (RCAN) All students will apply appropriate techniques, tools, and formulas to
determine measurements.
S1. Select and apply appropriate standard units and tools to measure length, area,
volume, weight, time, temperature, and the size of angles.
S2. Identify time to the minute on analog and digital clocks using a.m. and p.m.
Compute elapsed time using a clock (e.g., hours and minutes since…) and using a
calendar (e.g., days since…).
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Strategies and Assessments
Provide students with basic equivalences
within the customary measurement system
and within the metric system and use these to
convert to larger or smaller units within the
same system.
Have a collection of measuring tools (rulers,
tape measures, balance scales, measuring
cups, and thermometers) available in the
classroom.
Have students plan a ―Best Day Ever!‖ that
includes at least five different activities to
take place in a span of 6-8 hours. Create a
schedule showing the starting and ending
time for each activity. Have students include
the total time elapsed from the start of the
day to the end time of each activity.

Standards
S3. Solve problems involving proportional relationships and units of measurement
(e.g., same system unit conversions, scale models, maps, and speed).

Strategies and Assessments
Use proportions to convert units of
measurement.
Example:
1 cup
3 ½ cups
8 ounces =
x
Have students use graph paper to do a scale
drawing of their bedroom, living room, or
kitchen.

5.MD All students will be able to represent, interpret, and analyze data.
2. Make a line plot to display a data set of measurements in fractions of
a unit (1/2, 1/4, 1/8). Use operations on fractions for this grade to solve
problems involving information presented in line plots. Example: Given different
measurements of liquid in identical beakers, find the amount of liquid each beaker
would contain if the total amount in all the beakers were redistributed equally.
S4. Describe and compare data sets using the concepts of median, mean, mode,
maximum and minimum, and range.
S5. Propose and justify conclusions and predictions that are based on data.
5.MD (RCAN) All students will understand and apply basic concepts of probability.
S6. Predict the probability of outcomes of simple experiments (e.g., tossing a coin,
rolling a die) and test the predictions. Use appropriate ratios between 0 and 1 to
represent the probability of the outcome and associate the probability with the
likelihood of the event: certain, likely, unlikely, or impossible.
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Have students work in small groups to
collect data through direct measurement or
internet resources (e.g., student heights,
daily high temperatures over a two week
period, etc.) Use data collected to create
tables, graphs, line plots. Have students order
the values in a data set to determine
Measures of Center: Mode, Median, Mean
Measure of Variation: Range
Have students experiment with probability
by using coins, counters of various colors,
spinners, marbles, dice, etc. Use a ratio to
show the probability of possible outcomes.
P(event )= number of favorable outcomes
number of possible outcomes
Example:
Experiment: Rolling a dice
Possible Outcomes: 1, 2, 3, 4, 5, 6
Event: Rolling an odd number
Favorable Outcomes: Rolling 1, 3 or 5
Probability: P(odd number) = 3/6= 1/2

Standards

Strategies and Assessments

S7. List and count the number of possible combinations of objects from three sets,
Example: How many different outfits can one make from a set of three shirts, a set
of two pants, and a set of two jackets?

Use a tree diagram to show possible
combinations: 3 shirts, 2 pants, 2 jackets
Red shirt

5.MD Geometric measurement: All students will understand concepts of volume and
relate volume to multiplication and to addition.
3. Recognize volume as an attribute of solid figures and understand concepts of
volume measurement.
a) A cube with side length 1 unit, called a ―unit cube,‖ is said to have ―one
cubic unit‖ of volume, and can be used to measure volume.
b) A solid figure which can be packed without gaps or overlaps using n unit
cubes is said to have a volume of n cubic units.

Blue Shirt

Pant 1 Pant 2

Pant 1 Pant 2

Pant 1 Pant 2

J1 J2

J1 J2

J1 J2 J1 J2

J1 J2

Cubic inch
1 in3
Cubic centimeter
1 cm3
1 cm

a) Find the volume of a right rectangular prism with whole-number side lengths
by packing it with unit cubes, and show that the volume is the same as would
be found by multiplying the edge lengths, equivalently by multiplying the
height by the area of the base. Represent threefold whole-number products
as volumes (e.g., to represent the associative property of multiplication).
b) Apply the formulas V = l × w × h and V = B × h for rectangular prisms to find
volumes of right rectangular prisms with whole number edge lengths in the
context of solving real world and mathematical problems.
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J1 J2

Use connecting cubes and other small cubes
to develop students’ understanding of
volume measurement. Use boxes of various
sizes to explore how many cubes it takes to
fill each box.

4. Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and
improvised units.
5. Relate volume to the operations of multiplication and addition, and solve real world
and mathematical problems involving volume.

White Shirt

1 inch
1 cm
1 inch

Standards

Strategies and Assessments

c) Recognize volume as additive. Find volumes of solid figures composed of
two non-overlapping right rectangular prisms by adding the volumes of the
non-overlapping parts, applying this technique to solve real world problems.

5

3

5.MD Geometric Measurement: (RCAN) All students will recognize measurable
attributes of figures and apply appropriate techniques, tools, and formulas to
determine measurements.
S8. Develop and apply strategies for estimating the perimeter of shapes and the
circumference of circles.

2

V=lxwxh
V= 3 x 2 x 5

V =Area of Base x h
V = (3 x 2) x 5

Have students explore the concept of volume
at: http://www.learner.org/interactives/
geometry/area_volume.html

Have students solve problems involving
the perimeter of shapes and the
circumference of circles. Use graph paper
and geo-boards to create visual
representations of the problem.
Draw or create as many figures as possible
with the same perimeter.
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Geometry (5.G)
Standards
5.G All students will be able to graph points on the coordinate plane to solve
real-world and mathematical problems.
1. Use a pair of perpendicular number lines, called axes, to define a coordinate system,
with the intersection of the lines (the origin) arranged to coincide with the 0 on each
line and a given point in the plane located by using an ordered pair (x, y) of
numbers, called its coordinates. Understand that the first number indicates how far
to travel from the origin in the direction on the horizontal axis, and the second
number indicates how far to travel in the direction on the vertical axis, with the
convention that the names of the two axes and the coordinates correspond
(e.g., x-axis and x-coordinate, y-axis and y-coordinate).

Strategies and Assessments

y-axis

0

2. Represent real world and mathematical problems by graphing points in the first
quadrant of the coordinate plane, and interpret coordinate values of points in the
context of the situation.

5.G All students will classify two-dimensional figures into categories based on their
properties.
3. Understand that attributes belonging to a category of two-dimensional figures also
belong to all subcategories of that category. Example: All rectangles have four right
angles and squares are rectangles, so all squares have four right angles.
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x-axis

Plot ordered pairs and connect dots to reveal
a shape. Example: A(2, 6); B(4, 6);
C(6, 3); D(2, 3). Be sure to connect point D
to point A.

Use a coordinate plane to show the location
of various places in relation to each other.
Have students tell which ordered pair
represents the location of a specific building
or place? Describe the path from one location
to another location.

Standards

Strategies and Assessments

4. Classify two-dimensional figures in a hierarchy based on properties.

Polygons

S1. Identify and classify the different kinds of triangles.

Quadrilaterals
Parallelograms

5.G (RCAN) All students will be able to apply transformations and use symmetry to
solve problems.

Rectangle

Trapezoids

Kites

Rhombus

Square

S2. Predict, describe, and perform transformations on two-dimensional shapes,
e.g., rotations(turns); reflections (flips), and translations (slides).
Explore transformations with interactive
figures at:
http://www.nctm.org/standards/content.aspx?id=26772
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Grade 6
Introduction (from Common Core State Standards)
Instructional time in Grade 6 focuses on four critical areas: (1) connecting ratio and rate to whole number multiplication and division
and using concepts of ratio and rate to solve problems; (2) completing understanding of division of fractions and extending the notion of
number to the system of rational numbers, which includes negative numbers; (3) writing, interpreting, and using expressions and equations;
and (4) developing understanding of statistical thinking.
(1) Students use reasoning about multiplication and division to solve ratio and rate problems about quantities. By viewing equivalent
ratios and rates as deriving from, and extending, pairs of rows (or columns) in the multiplication table, and by analyzing simple drawings
that indicate the relative size of quantities, students connect their understanding of multiplication and division with ratios and rates. Thus
students expand the scope of problems for which they can use multiplication and division to solve problems, and they connect ratios and
fractions. Students solve a wide variety of problems involving ratios and rates.
(2) Students use the meaning of fractions, the meanings of multiplication and division, and the relationship between multiplication and
division to understand and explain why the procedures for dividing fractions make sense. Students use these operations to solve problems.
Students extend their previous understandings of number and the ordering of numbers to the full system of rational numbers, which
includes negative rational numbers, and in particular negative integers. They reason about the order and absolute value of rational
numbers and about the location of points in all four quadrants of the coordinate plane.
(3) Students understand the use of variables in mathematical expressions. They write expressions and equations that correspond to given
situations, evaluate expressions, and use expressions and formulas to solve problems. Students understand that expressions in different
forms can be equivalent, and they use the properties of operations to rewrite expressions in equivalent forms. Students know that the
solutions of an equation are the values of the variables that make the equation true. Students use properties of operations and the idea of
maintaining the equality of both sides of an equation to solve simple one-step equations. Students construct and analyze tables, such as
tables of quantities that are in equivalent ratios, and they use equations (such as 3x = y) to describe relationships between quantities.
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(4) Building on and reinforcing their understanding of number, students begin to develop their ability to think statistically. Students
recognize that a data distribution may not have a definite center and that different ways to measure center yield different values. The
median measures center in the sense that it is roughly the middle value. The mean measures center in the sense that it is the value that
each data point would take on if the total of the data values were redistributed equally, and also in the sense that it is a balance point.
Students recognize that a measure of variability (inter-quartile range or mean absolute deviation) can also be useful for summarizing data
because two very different sets of data can have the same mean and median yet be distinguished by their variability. Students learn to
describe and summarize numerical data sets, identifying clusters, peaks, gaps, and symmetry, considering the context in which the data
were collected.
Students in Grade 6 also build on their work with area in elementary school by reasoning about relationships among shapes to determine
area, surface area, and volume. They find areas of right triangles, other triangles, and special quadrilaterals by decomposing these shapes,
rearranging or removing pieces, and relating the shapes to rectangles. Using these methods, students discuss, develop, and justify formulas
for areas of triangles and parallelograms. Students find areas of polygons and surface areas of prisms and pyramids by decomposing them
into pieces whose area they can determine. They reason about right rectangular prisms with fractional side lengths to extend formulas for
the volume of a right rectangular prism to fractional side lengths. They prepare for work on scale drawings and constructions in Grade 7
by drawing polygons in the coordinate plane.
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Standards for Mathematical Practice
(from the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students should engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that foster the
development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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.

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 de-contextualize in order 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 or 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.
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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.

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.

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.
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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.

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 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 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.

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.
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Grade Six Standards for Mathematical Content
Ratios and Proportional Relationships (6.RP)
Standards
6.RP All students will understand ratio concepts and use ratio reasoning to solve
problems.
1. Understand the concept of a ratio and use ratio language to describe a ratio
relationship between two quantities. Example: “The ratio of wings to beaks
in the bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.”
“For every vote candidate A received, candidate C received nearly three votes.”
2. Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0,
and use rate language in the context of a ratio relationship.
Example: “This recipe has a ratio of 3 cups of flour to 4 cups of sugar,
so there is 3/4 cup of flour for each cup of sugar.” “We paid $75 for 15
hamburgers, which is a rate of $5 per hamburger.”1
3. Use ratio and rate reasoning to solve real-world and mathematical problems,
e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number
line diagrams, or equations.
a) Make tables of equivalent ratios relating quantities with whole number
measurements, find missing values in the tables, and plot the pairs of values
on the coordinate plane. Use tables to compare ratios.
b) Solve unit rate problems including those involving unit pricing and
constant speed. Example: If it took 7 hours to mow 4 lawns, then
at that rate, how many lawns could be mowed in 35 hours? At what
rate were lawns being mowed?
1

Expectations for unit rates in this grade are limited to non-complex fractions.
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Strategies and Assessments
Mathematics instruction must include:
abundant and meaningful use of physical
and visual representations, modeling, small
group activities, integration of technology,
connections to daily experiences, and
writing about mathematics.
Students make a list of ratios they encounter
in daily life, such as: 5 lbs. for $3.00,
55 miles per hour, etc.
Students look through newspaper ads, store
flyers and catalogs to find ratios. Have
students write the ratio and solve to find unit
price.

Use double number lines to solve ratio
problems. Example: 6 pencils cost $1.00.
How many pencils can Sam buy with $2.50
$0.50

$1.00

6
pencils

$1.50 $2.00

$2.50

$3.00

Standards
c) Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means
30/100 times the quantity); solve problems involving finding the whole when
given a part and the percent.
d) Use ratio reasoning to convert measurement units; manipulate and transform
units appropriately when multiplying or dividing quantities; solve problems
involving proportional relationships (e.g. scale models, maps, speed)

Strategies and Assessments
Use a tape diagram or bar model to solve
percent problems. Example: Fourteen
students in the class ride bikes to school.
This is 20% of the class. How many
students are in the class?
0%

20%

40%

60%

80%

100%

14
students

Use cross products rules and equivalent
fractions to solve problems involving
proportional relationships.
1 foot
12 inches

=

5 feet
x inches

The Number System (6.NS)
Standards
Strategies and Assessments
How much chocolate will each person
6.NS All students will apply and extend previous understandings of multiplication
get if 3 people share 1/2 lb of chocolate
and division to divide fractions by fractions.
equally?
1. Interpret and compute quotients of fractions, and solve word problems involving
1 lb of chocolate
division of fractions by fractions (e.g., by using visual fraction models and equations
1/2 of 1 lb
to represent the problem). Example: Create a story context for (2/3) ÷ (3/4) and use a
visual fraction model to show the quotient; use the relationship between
multiplication and division to explain that (2/3) ÷ (3/4) = 8/9 because 3/4 of 8/9 is
1/2 ÷ 3 =1/6 Each person gets 1/6 lb.
2/3. (In general, (a/b) ÷ (c/d) = ad/bc.) How much chocolate will each person
Grade Six
Page 7

Standards
get if 3 people share 1/2 lb of chocolate equally? How many 3/4-cup servings
are in 2/3 of a cup of yogurt? How wide is a rectangular strip of land with
length 3/4 mi and area 1/2 square mi?

Strategies and Assessments
Use visual representations to show division
of fractions. Example: How many 3/4-cup
servings are in 2/3 of a cup of yogurt?
3/4 cup serving

6.NS All students will compute fluently with multi-digit numbers and find common
factors and multiples.

2/3 cup
of yogurt

2. Fluently divide multi-digit numbers using the standard algorithm.
3. Fluently add, subtract, multiply, and divide multi-digit decimals using the standard
algorithm for each operation.

(2/3) ÷ (3/4) = 8/9

4. Find the greatest common factor of two whole numbers less than or equal to 100
and the least common multiple of two whole numbers less than or equal to 12.
Use the distributive property to express a sum of two whole numbers 1–100 with a
common factor as a multiple of a sum of two whole numbers with no common factor.
Example: Express 36 + 8 as 4 (9 + 2).
S1. Apply number theory concepts (including prime and composite numbers, prime
factorization, greatest common factor, least common multiple, and divisibility rules
for 2, 3, 4, 5, 6, 9, and 10) to the solution of problems.

6.NS All students will apply and extend previous understandings of numbers to the
system of rational numbers.
S2. Demonstrate an understanding of positive integer exponents, in particular, when used
in powers of ten (e.g., 102, 105).
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3/4 cup serving

Use factor rainbows to find the factors of a
number.
The factors of 24

1

2

3

4

6

8

12 24

Standards

Strategies and Assessments

S3. Demonstrate an understanding of place value to billions and thousandths.

Use vertical and horizontal number lines to
show opposites.

5. Understand that positive and negative numbers are used together to describe
quantities having opposite directions or values; use positive and negative numbers to
represent quantities in real-world contexts, explaining the meaning of 0 in each
situation.
6. Understand a rational number as a point on the number line. Extend number line
diagrams and coordinate axes familiar from previous grades to represent points on
the line and in the plane with negative number coordinates.
a) Recognize opposite signs of numbers as indicating locations on opposite
sides of 0 on the number line; recognize that the opposite of the opposite
of a number is the number itself, e.g., –(–3) = 3, and that 0 is its own opposite.
b) Understand signs of numbers in ordered pairs as indicating locations in
quadrants of the coordinate plane; recognize that when two ordered pairs
differ only by signs, the locations of the points are related by reflections
across one or both axes.
c) Find and position integers and other rational numbers on a horizontal or
vertical number line diagram; find and position pairs of integers and other
rational numbers on a coordinate plane.
7. Understand ordering and absolute value of rational numbers.
a) Interpret statements of inequality as statements about the relative
position of two numbers on a number line diagram.
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Present situations that involve positive and
negative numbers e.g., temperature
above/below zero, elevation above/below
sea level, credits/debits, positive/negative
electric charge.
Give each student an index card with a
rational number on it. Have students create a
human number line by placing themselves
in order from least to greatest.

Standards

Strategies and Assessments

b) Write, interpret, and explain statements of order for rational numbers
in real-world contexts. Example: Write –3 C > –7 C to express
the fact that –3 C is warmer than –7 C.

Show –3 > –7 as a statement that –3 is
located to the right of –7 on a number line
oriented from left to right.
-10

c) Understand the absolute value of a rational number as its distance
from 0 on the number line; interpret absolute value as magnitude for a
positive or negative quantity in a real-world situation.
d) Distinguish comparisons of absolute value from statements about order.
Example: Recognize that an account balance less than –30
dollars represents a debt greater than 30 dollars.
8. Solve real-world and mathematical problems by graphing points in all four
quadrants of the coordinate plane. Include use of coordinates and absolute value
to find distances between points with the same first coordinate or the same second
coordinate.

-7

-3

0

10

For an account balance of –30 dollars, write
|–30| = 30 to describe the size of the debt in
dollars.
Make sure students understand numbers in
the context of the situation they are used to
describe. Example: Although -30 < -40
an account balance of -$40 represents a
debt greater than -$30.
Have students plot various points to
determine how the signs of the coordinates
can be used to determine the quadrant a
point is located in.
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x- coordinate

y-coordinate

Quadrant

+
+

+
+
-

I
II
III
IV

Expressions and Equations (6.EE)
Standards
6.EE All students will apply and extend previous understandings of arithmetic to
algebraic expressions.
1. Write and evaluate numerical expressions involving whole-number exponents.
2. Write, read, and evaluate expressions in which letters stand for numbers.
a) Write expressions that record operations with numbers and with letters
standing for numbers. Example: Express the calculation
“Subtract y from 5” as 5 – y.
b) Identify parts of an expression using mathematical terms (sum, term, product,
factor, quotient, coefficient); view one or more parts of an expression as a
single entity. Example: Describe the expression 2 (8 + 7) as a product of two
factors; view (8 + 7) as both a single entity and a sum of two terms.
c) Evaluate expressions at specific values of their variables. Include expressions
that arise from formulas used in real-world problems. Perform arithmetic
operations, including those involving whole number exponents, in the
conventional order when there are no parentheses to specify a particular
order (Order of Operations). Example: Use the formulas V = s3 and
A = 6s2 to find the volume and surface area of a cube with sides
of length s = 1/2.
3. Apply the properties of operations to generate equivalent expressions.
Example: Apply the distributive property to the expression 3 (2 + x) to produce the
equivalent expression 6 + 3x; apply the distributive property to the expression 24x +
18y to produce the equivalent expression 6 (4x + 3y); apply properties of operations
to y + y + y to produce the equivalent expression 3y.

Grade Six
Page 11

Strategies and Assessments
Students should recognize that quantities
written in exponential form contain two
parts: a base and an exponent. The
exponent indicates the number of time the
base is used as factor.
30 = 1
31 = 3
32 = 3 x 3 = 9
33 = 3 x 3 x 3 = 27
34 = 3 x 3 x 3 x 3 = 81
Provide students with several algebraic
expressions and have them select the one
that matches a given statement.
Have students identify the correct way of
―translating‖ an expression. Example: How
would you translate 2(8 + 7)
2 times 8 plus 7
the product of 2 and 8 plus 7
the product of 2 and the sum of 8 and 7
Understand that 3(2 + x) means:
(2 + x) + (2 + x) + (2 + x)
Apply previously learned strategies for
finding common factors when applying the
distributive property.
24x + 18y
(6 x 4)x + (6 x 3)y
6(4x + 3y)

Standards
4. Identify when two expressions are equivalent (i.e., when the two expressions name
the same number regardless of which value is substituted into them). Example: The
expressions y + y + y and 3y are equivalent because they name the same number
regardless of which number y stands for.
6.EE All students will reason about and solve one-variable equations and inequalities.
5. Understand solving an equation or inequality as a process of answering a question:
which values from a specified set, if any, make the equation or inequality true?
Use substitution to determine whether a given number in a specified set makes an
equation or inequality true.
6. Use variables to represent numbers and write expressions when solving a real-world
or mathematical problem; understand that a variable can represent an unknown
number, or, depending on the purpose at hand, any number in a specified set.
7. Solve real-world and mathematical problems by writing and solving equations
of the form x + p = q and px = q for cases in which p, q and x are all nonnegative
rational numbers.
8. Write an inequality of the form x > c or x < c to represent a constraint or condition
in a real-world or mathematical problem. Recognize that inequalities of the form
x > c or x < c have infinitely many solutions; represent solutions of such inequalities
on number line diagrams.

6.EE All students will represent and analyze quantitative relationships between
dependent and independent variables.
9. Use variables to represent two quantities in a real-world problem that change in
relationship to one another; write an equation to express one quantity, thought of as
the dependent variable, in terms of the quantity, thought of as the independent
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Strategies and Assessments
Use input-output tables to determine if
expressions are equivalent.
y
y +y+y
3y
5
15
15
2.5
7.5
7.5
3½
10 ½
10 ½

Give students one side of an equation and
have them provide the possibilities for the
other half using an expression with one
variable.
Example:
?
= 25
Possible equations: 2x+ 5 =25
18 + x = 25
5(2.3 + x) =25
What value for x would make each equation
true?

Understand that statements of inequality
have many solutions.
Example: x + 5 < 8
x<3
Have students list ten rational numbers that
are solutions to the inequality.

Standards
variable. Analyze the relationship between the dependent and independent variables
using graphs and tables, and relate these to the equation. Example: In a problem
involving motion at constant speed, list and graph ordered pairs of distances
and times, and write the equation d = 65t to represent the relationship between
distance and time.

Strategies and Assessments
Generate different examples of situations
where one quantity is dependent on another,
e.g., taxable amount and tax charged,
quantity and total cost; temperature and
wind speed; number correct and total score;
hours worked and earnings, etc.

Geometry (6.G)
Standards
6.G All students will solve real-world and mathematical problems involving area,
surface area, and volume.

Strategies and Assessments
Use geo-boards, tangrams, or graph paper to
show that a triangle is ½ a quadrilateral.

1. Find the area of right triangles, other triangles, special quadrilaterals, and
polygons by composing into rectangles or decomposing into triangles and
other shapes; apply these techniques in the context of solving real-world and
mathematical problems.
2. Find the volume of a right rectangular prism with fractional edge lengths by
packing it with unit cubes of the appropriate unit fraction edge lengths, and
show that the volume is the same as would be found by multiplying the edge
lengths of the prism. Apply the formulas V = l w h and V = B h to find volumes
of right rectangular prisms with fractional edge lengths in the context of solving
real-world and mathematical problems.
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Find the area of the isosceles trapezoid by
decomposing and rearranging it into a
rectangle with the same area.

3. Draw polygons in the coordinate plane given coordinates for the vertices; use
coordinates to find the length of a side joining points with the same first
coordinate or the same second coordinate. Apply these techniques in the context
of solving real-world and mathematical problems.
4. Represent three-dimensional figures using nets made up of rectangles and
triangles, and use the nets to find the surface area of these figures. Apply these
techniques in the context of solving real-world and mathematical problems.

Fill cubes and prisms with small cubes or
sand to understand that volume means
capacity.
Draw polygons on a coordinate plane
by connecting points that have been plotted.
Explore three-dimensional figures at:
http://www.learner.org/interactives/geometry/3d.html
http://www.mathsnet.net/geometry/solid/nets.html

6.G (RCAN) All students will be able to solve problems involving circles.
S1. Identify, measure, and describe circles and the relationship between the radius, and
the diameter (e.g., d = 2r, = C/d), and use these concepts to solve problems
involving circumference and area.

Draw nets of a variety of three-dimensional
figures. Identify prisms and cubes from their
net.
Have the students trace a circular object,
marking the center on the circles. Have
students measure the radius with one color of
string, the diameter with another color,
and the circumference with a third color. Use
the strings to determine the relationships
between the radius, diameter, and
circumference.
Identify real world situations that involve
circle measurements: area covered by a
round pool of a given diameter; distance
covered by one rotation of a wheel; area
covered by a rotating sprinkler with a reach
of 6 ft.; towns within a certain radius of a
given point on a map.
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Statistics and Probability (6.SP)
Standards
6.SP All students will develop an understanding of statistical variability.
1. Recognize a statistical question as one that anticipates variability in the data
related to the question and accounts for it in the answers. Example: “How old am
I?” is not a statistical question, but “How old are the students in my school?”
is a statistical question because one anticipates variability in students’ ages.
2. Understand that a set of data collected to answer a statistical question has a
distribution which can be described by its center, spread, and overall shape.
3. Recognize that a measure of center for a numerical data set summarizes all of its
values with a single number, while a measure of variation describes how its values
vary with a single number.
6.SP All students will summarize and describe distributions.
4. Display numerical data in plots on a number line, including dot plots,
histograms, and box-and- whisker plots.
5. Summarize numerical data sets in relation to their context:
a. Reporting the number of observations.
b. Describing the nature of the attribute under investigation, including how it
was measured and its units of measurement.
c. Giving quantitative measures of center (median and/or mean) and variability
(interquartile range and/or mean absolute deviation), as well as describing
any overall pattern and any striking deviations from the overall pattern with
reference to the context in which the data were gathered.
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Strategies and Assessments
A statistical question is one that collects
information that addresses differences in a
population. Have students formulate several
statistical questions they might ask of their
classmates. Have students use one of their
statistical questions to collect data from their
classmates.
The distribution is the arrangement of the
values of a data set. Have students order the
values in a data set to determine the median
and range of the data set.
Measures of Center: Mode, Median, Mean
Measure of Variation: Range
Students should be familiar with the various
ways data can be displayed and be able to
determine the best way to display a particular
data set.
Divide students into groups. Give each group
a different graph displaying a data set. The
graph should be untitled. Have the group
write a description of the data presented in
the graph: number of data points; median
and/or mean; range; deviations from the
general pattern.

Standards

Strategies and Assessments

d. Relating the choice of measures of center and variability to the shape of the
data distribution and the context in which the data were gathered.

Students should be able to use Excel
software to create tables and appropriate
graphs to display the data.

6.SP (RCAN) All students will understand and apply basic concepts of probability.
S1. Use tree diagrams and other models (e.g., lists and tables) to represent possible or
actual outcomes of trials. Analyze the outcomes.
S2. Predict the probability of outcomes of simple experiments (e.g., tossing a coin,
rolling a die) and test the predictions. Use appropriate ratios between 0 and 1 to
represent the probability of the outcome and associate the probability with the
likelihood of the event.
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Conduct experiments using spinners, coins,
dice to test predictions and determine
probability.
Explore games and activities for teaching
probability concepts at:
http://mathwire.com/games/datagames.html

Grade 7
Introduction (from Common Core State Standards)
Instructional time in Grade 7 focuses 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 solve 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 line, 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 decimal
representation), and percents as different representations of rational numbers. Students extend addition, subtraction, multiplication, 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-dimensional figures by
examining cross-sections. They solve real world and mathematical problems involving area, surface area, and volume of two- and threedimensional objects composed of triangles, quadrilaterals, polygons, cubes and right prisms.
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(4) Students build on their previous work with single data distributions to compare two data distributions and address questions 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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Standards for Mathematical Practice
(from the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students should engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that foster the
development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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.

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 de-contextualize in order 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 or 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.
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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.

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.

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
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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.

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.

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 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 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.

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.

Grade Seven
Page 5

Grade Seven Standards for Mathematical Content
Ratios and Proportional Relationships (7.RP)
Standards
7.RP Analyze proportional relationships and use them to solve real world and
mathematical problems.

Strategies and Assessments
Mathematics instruction must include:
abundant and meaningful use of physical
and visual representations, modeling, small
group activities, integration of technology,
1. Compute unit rates associated with ratios of fractions, including ratios of lengths,
connections to daily experiences, and
areas and other quantities measured in like or different units. Example: If a person
writing about mathematics.
walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction
1/2
Students’ work with ratios is extended to
/1/4 miles per hour, equivalently 2 miles per hour.
include ratios of fractions. Example: If a
person takes 3/4 of an hour to paint 2/3 of
2. Recognize and represent proportional relationships between quantities.
the wall surface in a room, how much time
a) Decide whether two quantities are in a proportional relationship e.g., by testing will it take to paint the entire wall surface in
for equivalent ratios in a table or graphing on a coordinate plane and observing the room?
3/4 = x 2/3(x) = 3/4 x=9/8
whether the graph is a straight line through the origin.
2/3

b) Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
c) Represent proportional relationships by equations. Example: If total cost
t is proportional to the number n of items purchased at a constant price
p, the relationship between the total cost and the number of items can
be expressed as t = pn.
d) Explain what a point (x, y) on the graph of a proportional relationship
means in terms of the situation, with special attention to the points (0, 0)
and (1, r) where r is the unit rate.
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1

# of
items

Cost

Unit rate
(Cost per item)

1
2
3
4

$.25
$.50
$.75
$1.00

$.25
$.25
$.25
$.25

Graph the ordered pairs of two quantities on
a coordinate plane. If the graph is a straight
line through the origin (0,0), then the two
quantities are proportional

Standards

Strategies and Assessments

3. Use proportional relationships to solve multi-step ratio and percent problems.
Examples: Simple interest, tax, markups and markdowns, gratuities and
commissions, fees, percent of change (increase and decrease), percent error.

Explore proportional relationships at:
http://education.ti.com/calculators/timathnspired/US/
Activities/Detail?sa=1008&t=9447&id=16893

Have students estimate the length of an item
in the classroom. Use the following formula
to calculate percent error:
Percent error

=

│approximate value – true value│
true value

x 100

The Number System (7.NS)
Standards
7.NS All students will apply and extend previous understandings of operations with
fractions to add, subtract, multiply, and divide rational numbers.
1. Apply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or
vertical number line diagram.

a) Describe situations in which opposite quantities combine to make zero.
Example: A hydrogen atom has a zero charge because its two constituents are
oppositely charged.

Strategies and Assessments
Have students provide real-world situations
in which they would use positive or negative
rational numbers. In each situation, they
should explain what the positive and
negative numbers represent. Examples:
weight gain and loss; elevator position;
loss or gain of yards in football; income and
expenses; temperature.
This visual can be used to illustrate that
opposite quantities combine to make 0.
3 + -2 = 1

+

+

0 + 0
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+
+ (+1) = 1

Standards

Strategies and Assessments

b) Understand p + q as the number located a distance |q| from p, in the positive
or negative direction depending on whether q is positive or negative.
Show that a number and its opposite have a sum of zero (additive inverses).
Interpret sums of rational numbers by describing real world contexts.

4 units

4 units
c) Understand subtraction of rational numbers as adding the additive inverse,
p – q = p + (–q). Show that the distance between two rational numbers on
the number line is the absolute value of their difference, and apply this
principle in real world contexts.
d) Apply properties of operations as strategies to add and subtract rational
numbers.

2. Apply and extend previous understandings of multiplication, division, and fractions
to multiply and divide rational numbers.
a) Understand that multiplication is extended from fractions to rational numbers
by requiring that operations continue to satisfy the properties of operations,
particularly the distributive property, leading to products such as (–1)(–1) = 1
and the rules for multiplying signed numbers. Interpret products of rational
numbers by describing real world contexts.
b) Understand that integers can be divided, provided that the divisor is not zero,
and every quotient of integers (with non-zero divisor) is a rational number.
If p and q are integers, then –(p/q) = (–p)/q = p/(–q). Interpret quotients of
rational numbers by describing real world contexts.
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Show that the distance between two rational
numbers on the number line is the absolute
value of their difference.
Distance between
p
q
p-q
p and q

5

-7

12

12 units

-12

8

-20

20 units

3

5½

-2 ½

2 ½ units

Multiplicative Property of -1
Demonstrate that the result of multiplying a
number by (-1) is the additive inverse of the
number being multiplied.
34 x (-1) = -34
34 + -34 = 0
-45.5 x (-1) = 45.5 -45.5 + 45.5 = 0

Standards
c) Apply properties of operations as strategies to multiply and divide rational
numbers.
d) Convert a rational number to a decimal using long division; know that the
decimal form of a rational number terminates in zero or eventually repeats.
3. Solve real world mathematical problems involving rational numbers using the four
operations.

7.NS (RCAN) All students will understand numbers, ways of representing numbers,
relationships among numbers, and number systems.
S1. Represent numbers in scientific notation and use them in calculations and problem
situations.
S2. Apply the laws of exponents to the solution of problems. Extend the Order of
Operations to include positive integer exponents and square roots.
S3. Compare and order fractions, decimals, and percents efficiently and find their
approximate locations on a number line.

Strategies and Assessments
Demonstrate how properties of operations
can simplify computation with rational
numbers.
Examples:
Distributive
Commutative
Property
Property
3 ¾ x 12
-2 + 3.5 - 8
(3 + ¾) x 12
-2 + 3.5 + (-8)
(3 x 12) + (¾ x 12)
-2 + (-8) + 3.5
6 + 9 = 45
-10 + 3.5 = -6.5
Have students explain how to write fractions
as decimals and how to write terminating
and repeating decimals as fractions.
Provide students with examples that
demonstrate a specific law of exponents.
Guide students to identify the pattern and
state the rule.
Example: 32 x 34 = 36
55 x 53=58
(-2)2 x (-2)3= (-2)5
Have students write a number that fits a
certain description (e.g., a number that is
greater than 4, but less than 5; 4< x<5).
Numbers can be in any form students are
familiar with. Have students display their
number and form groups with equivalent
numbers; put numbers in order from least to
greatest, etc.
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Expressions and Equations (7.EE)
Standards
7.EE All students will use properties of operations to generate equivalent expressions.
1. Apply properties of operations as strategies to add, subtract, factor, and expand
linear expressions with rational coefficients.
2. Understand that rewriting an expression in different forms may enhance the
interpretation of the problem and how the quantities in it are related.
Example: a + 0.05a = 1.05a means that “increase by 5%” is the same as “multiply
by 1.05.”
S1. Apply the rule for Order of Operations to solve numerical and algebraic equations
and to simplify and evaluate expressions.
7.EE All students will solve real world and mathematical problems using numerical
and algebraic expressions and equations.
3. Solve multi-step real-life and mathematical problems posed with positive and
negative rational numbers in any form (whole numbers, fractions, and decimals),
using tools strategically. Apply properties of operations to calculate with numbers in
any form; convert between forms as appropriate; and assess the reasonableness of
answers using mental computation and estimation strategies. Example: If a woman
making $25 an hour gets a 10% raise, she will make an additional 1/10 of
her salary an hour, or $2.50, for a new salary of $27.50. If you want to place
a towel bar 9 3/4 inches long in the center of a door that is 27 1/2 inches wide,
you will need to place the bar about 9 inches from each edge; this estimate can be
used as a check on the exact computation.
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Strategies and Assessments
Students apply the properties of operations
to rational numbers (integers and positive /
negative fractions and decimals) as they
work with linear expressions.
Example: -5(3.5n -10)
-5[3.5n + (-10)]
(-5 x 3.5n) + [-5 x (-10)]
-17.5n + 50
Recognize the equivalency of expressions
written in different forms.
Example: The price of an item on sale for
20% off can also be calculated by finding
80% of the item’s price.
Price(p) – 20% x p = 80% x p

Practice translating verbal phrases into
algebraic expressions and algebraic
expressions into verbal phrases.
Use a variety of representations for
situations presented in word problems.
Summarize the method for solving a word
problem using algebraic expressions and
equations. Use previously learned properties
and strategies to simplify algebraic
expressions and solve algebraic equations.

Standards

Strategies and Assessments

4. Use variables to represent quantities in a real world or mathematical problem,
and construct simple equations and inequalities to solve problems by reasoning
about the quantities.
a) Solve word problems leading to equations of the form px + q = r
and p(x + q) = r, where p, q, and r are specific rational numbers.
Solve equations of these forms fluently. Compare an algebraic solution
to an arithmetic solution, identifying the sequence of the operations used in
each approach. Example: The perimeter of a rectangle is 54 cm.
Its length is 6 cm. What is its width?
b) Solve word problems leading to inequalities of the form px + q > r
or px + q < r, where p, q, and r are specific rational numbers. Graph the
solution set of the inequality and interpret it in the context of the problem.
Example: As a salesperson, you are paid $50 per week plus $3 per sale. This
week you want your pay to be at least $100. Write an inequality for the
number of sales you need to make, and describe the solutions.

Use variables to represent unspecified
quantities in a word problem.
Example: The perimeter of a rectangle is 54
cm. Its length is 6 cm. What is its width?
Use the formula for perimeter P= 2 ( l + w)
54 = (2 x 6) + (2 x w)

Use inequalities to solve word problems that
have more than one possible solution.
Example: Paid $50 per week plus $3 per
sale; want week’s pay to be at least $100
50 + (3 x s) 100
The amount earned for sales (3 x s) has to
be equal to or more than $50. Have students
discuss the values for s (number of sales)
that would make (3 x s) equal to or greater
than 50. Which numbers make sense in the
context of the problem?

Geometry (7.G)
Standards
7.G All students will draw, construct, and describe geometrical figures and describe
the relationships between them.
1. Solve problems involving scale drawings of geometric figures, including
computing actual lengths and areas from a scale drawing and reproducing a
drawing at a different scale.
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Strategies and Assessments
Have students make a scale drawing of
something in the classroom. Have them
include a key showing the scale as well as the
steps and calculations they used to determine
the various dimensions.

Standards

Strategies and Assessments

2. Draw (freehand, with ruler and protractor, and with technology) geometric shapes
with given conditions. Focus on constructing triangles from three measures of
angles or sides, noticing when the conditions determine a unique triangle, more than
one triangle, or no triangle.
3. Describe the two-dimensional figures that result from slicing three-dimensional
figures, as in plane sections of right rectangular prisms and right rectangular
pyramids.

7.G All students will solve real world and mathematical problems involving angle
measure, area, surface area, and volume.
4. Know the formulas for the area and circumference of a circle and use them to
solve problems. Give an informal derivation of the relationship between the
circumference and area of a circle.
5. Use facts about supplementary, complementary, vertical, and adjacent angles
in a multi-step problem to write and solve simple equations for an unknown angle
in a figure.
6. Solve real world and mathematical problems involving area, volume, and surface
area of two- and three-dimensional objects composed of triangles, quadrilaterals,
polygons, cubes, and right prisms.
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Prepare index cards with written descriptions
of geometric shapes with specific conditions
(one shape per card.) Distribute a card to
each pair of students. Students draw the
described shape. Display the shapes,
redistribute the cards and have students
match each shape to its description.
View an interactive representation of slicing
of three-dimensional figures at:
http://www.learner.org/courses/learningmath/
geometry/session9/part_c/index.html
Have students explain what the symbol π
represents and how it is related to circles.
Have students trace circular objects on graph
paper. Estimate the area of the circle. Cut
the circle out and fold it in half. Identify the
diameter and determine its length. Fold the
circle in fourths. Identify the radius and
determine its length. Discuss the relationship
between the various measurements.
Have students work in pairs. Have one
student draw two pairs of parallel lines cut by
a transversal and number the angles. The
other student lists all the pairs of adjacent,
vertical, complementary, supplementary,
corresponding, and adjacent angles.

Statistics and Probability (7.SP)
Standards
7.SP All students will use random sampling to draw inferences about a population.
1. Understand that statistics can be used to gain information about a population by
examining a sample of the population; generalizations about a population from a
sample are valid only if the sample is representative of that population. Understand
that random sampling tends to produce representative samples and support valid
inferences.
2. Use data from a random sample to draw inferences about a population with an
unknown characteristic of interest. Generate multiple samples (or simulated
samples) of the same size to gauge the variation in estimates or predictions.
Example: Estimate the mean word length in a book by randomly sampling
words from the book; predict the winner of a school election based on randomly
sampled survey data. Gauge how far off the estimate or prediction might be.

7.SP All students will be able to draw informal comparative inferences about two
populations.
3. Informally assess the degree of visual overlap of two numerical data distributions
with similar variabilities, measuring the difference between the centers by
expressing it as a multiple of a measure of variability. Example: The mean
height of players on the basketball team is 10 cm greater than the mean height of
players on the soccer team, about twice the variability (mean absolute deviation) on
either team; on a dot plot, the separation between the two distributions of heights is
noticeable.

Grade Seven
Page 13

Strategies and Assessments
The following websites provide resources for
teaching concepts related to statistics.
http://msteacher.org/return_list_math.aspx?id=418
http://www.nctm.org/profdev/content.aspx?id=11688

Have students explain how they could best
find a random sample of their peers to survey
about their favorite sport. Would they
survey only those students on the soccer
team?
Discuss how to use proportions to create a
sample group that is representative of a larger
group. Use census information found at:
http://www.census.gov/schools/ to design a
sample group of 100 people that is
representative of the population of the
United States.
Have students predict how many drops of
water will fit on a penny; write predictions
on a post-it note along with an explanation of
his/her reasoning. Predictions are collected
and displayed on bar graphs or stem-and-leaf
plots. Students perform the experiment and
records results on another post-it note and
compare the data distribution for the
hypotheses with the data distribution for the
conclusions. (Combine with science lesson
on surface tension.)

Standards

Strategies and Assessments

4. Use measures of center and measures of variability for numerical data from random
samples to draw informal comparative inferences about two populations.
Example: Decide whether the words in a chapter of a seventh-grade science book
are generally longer than the words in a chapter of a fourth-grade science book.

7.SP All students will investigate chance processes and develop, use, and evaluate
probability models.
5. Understand that the probability of a chance event is a number between 0 and 1 that
expresses the likelihood of the event occurring. Larger numbers indicate greater
likelihood. A probability near 0 indicates an unlikely event, a probability around
1/2 indicates an event that is neither unlikely nor likely, and a probability near 1
indicates a likely event.
6. Approximate the probability of a chance event by collecting data on the chance
process that produces it and observing its long-run relative frequency, and predict
the approximate relative frequency given the probability. Example: When
rolling a number cube 600 times, predict that a 3 or 6 would be rolled roughly
200 times, but probably not exactly 200 times.
7. Develop a probability model and use it to find probabilities of events. Compare
probabilities from a model to observed frequencies; if the agreement is not good,
explain possible sources of the discrepancy.
a) Develop a uniform probability model by assigning equal probability to all
outcomes, and use the model to determine probabilities of events.
Example: If a student is selected at random from a class, find the probability
that Jane will be selected and the probability that a girl will be selected.
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Have students find, describe, and interpret
appropriate measures of center (mean,
median, and mode) and measures of
variation/variability (range) that represent a
set of data. Example: Collect, display and
compare data for heights of 3rd grade
students vs. heights of 7th grade students.
Experimental Probability
P(event )= number of times event occurs
number of trials Example:
Have students work in pairs rolling a dice
20 times and recording the outcome in a
chart. Use a ratio to show how many times
each number was rolled out of the 20 trials.
Compare results recorded by each pair of
students. Then compare class results to
theoretical probability (number of times
event should occur.)
Theoretical Probability
P(event )= number of favorable outcomes
number of possible outcomes
Example:
Experiment: Rolling a dice
Possible Outcomes: 1, 2, 3, 4, 5, 6
Event: Rolling 3 or 6
Favorable Outcomes: 2 (Rolling 3 or 6)
Probability: P(3 or 6) = 2/6 = 33%

Standards

Strategies and Assessments

b) Develop a probability model (which may not be uniform) by observing
frequencies in data generated from a chance process. Example: Find the
approximate probability that a spinning penny will land heads up or that a
tossed paper cup will land open-end down. Do the outcomes for the spinning
penny appear to be equally likely based on the observed frequencies?
8. Find probabilities of compound events using organized lists, tables, tree diagrams,
and simulation.
a) Understand that, just as with simple events, the probability of a compound
event is the fraction of outcomes in the sample space for which the compound
event occurs.
b) Represent sample spaces for compound events using methods such as
organized lists, tables, and tree diagrams. For an event described in everyday
language (e.g., ―rolling double sixes‖), identify the outcomes in the sample
space which compose the event.
c) Design and use a simulation to generate frequencies for compound events.
Example: Use random digits as a simulation tool to approximate the answer
to the question: If 40% of donors have type A blood, what is the probability
that it will take at least 4 donors to find one with type A blood?

For some probability activities go to:
http://mathforum.org/library/topics/probability/

Students should be able to distinguish
between dependent events and independent
events when discussing the probability of
compound events.
What is the probability of two odd numbers
when spinning the two spinners?
Spinner A
Spinner B
1
1
4
2
4
2
3
3
List of Possible Outcomes
1, 1 1, 2
1,3
1, 4
2, 1 2, 2
2, 3
2, 4
3, 1 3, 2
3, 3
3, 4
4, 1 4, 2 4, 3
4, 4
The probability of the spinning two odd
numbers is 4/16 or 1/4.
P(A and B) = P(A) x P(B)
P(odd and odd) = 2 x 2 = 4 or 1
4
4
16
4
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Grade 8
Introduction (from Common Core State Standards)
Instructional time in Grade 8 focuses 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.
(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.
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(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 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, (e.g., 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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Standards for Mathematical Practice
(from the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students should engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that foster the
development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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.

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 de-contextualize in order 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 or 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.
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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.

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.

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.
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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.

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 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 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.

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.
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Grade Eight Standards for Mathematical Content
The Number System (8.NS)
Standards
8.NS All students will know that there are numbers that are not rational, and
approximate them by rational numbers.
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. (See example below.)
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). 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.
Example for 8.NS.1: Use the following method to change the repeating
decimal 0. 2 to a fraction.
Let x = 0.2222…
Multiply both sides so that the repeating digit/s will be to the left of the decimal. In
this example, one digit repeats so both sides are multiplied by 10 resulting in 10x =
2.2222…
Subtract the original equation from the new equation.
10x = 2.2222…
- x =0.2222…
9x = 2
Solve the equation to determine the equivalent fraction.
2
9x = 2;
x=
9
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Strategies and Assessments
Mathematics instruction must include:
abundant and meaningful use of physical
and visual representations, modeling, small
group activities, integration of technology,
connections to daily experiences, and
writing about mathematics.
Provide students with a list of numbers and
have them identify each number as rational
or irrational and explain their answers.
Example:
Rational
Irrational
8
25
0.245245245…
0.01020304…
4
9

12
16

Explore patterns in particular families of
decimal expansions, such as those for the
fractions 1/7, 2/7, 3/7, ... or 1/9, 2/9, 3/9, ... .
Each student is given a card with a rational
or irrational number written on it. (For
12
example:
, 1.1, 1.01, 2 , π, -22, -(2)2,
3
1
, 8 , 3.5 , etc.) Students then order
3
themselves from least to greatest along the
front of the classroom.

Expressions and Equations (8.EE)
Standards
8. EE All students will work with radicals and integer exponents.
1. Know and apply the properties of integer exponents to generate equivalent
numerical expressions: Example: 32×3-5= 3–3 = 1/33 = 1/27
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 (at least up to 225) and cube roots of small perfect
cubes. Know that 2 is irrational.
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. 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.
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.

Strategies and Assessments
Use numbers to illustrate the properties of
integer exponents.
Laws of Integer Exponents
For any nonzero real numbers a and b
and integers n and m:
Law
Example
0
0
a =1
3 =1
-n
n
a = 1/a
2-3 = 1/23 = 1/8
anam = an+m

32 x 34= 3(2+4) =36
(3 x 3) x (3 x 3 x 3 x 3) = 36

(an)m = anm

(52)3 = 52 x 3 = 56 = 15,625
2

2

2

5 x5 x5
(5 x 5) x (5 x 5) x (5 x 5) = 5 6

anbn = (ab)n

23 x 53 = (2 x 5)3 = 103 = 1,000
(2 x 2 x 2) x (5 x 5 x 5)
8 x 125 = 1,000

am/ an= am-n

34 /32 = 3(4-2) = 32 = 9
3 x 3 x 3 x 3 = 81 = 9
3x3
= 9 1

(a/b)n= an/bn

(2/5) 3 = 2 3/5 3 = 8/125
2/5 x 2/5 x 2/5 = 8/125

View the film Powers of Ten at:
http://micro.magnet.fsu.edu/primer/
java/scienceopticsu/powersof10/
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5. Graph proportional relationships, interpreting the unit rate as the slope of the graph.
Compare two different proportional relationships represented in different ways.
Example: Compare a distance-time graph to a distance-time equation to determine
which of two moving objects has greater speed.

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.
S1. Recognize and understand the forms of linear equation:
slope-intercept form as y = mx + b, and standard form as Ax + By =C.
8.EE All students will analyze and solve linear equations and pairs of simultaneous
linear equations.

Strategies and Assessments
Have students compare the rate of speed
represented graphically to the rate of speed
represented algebraically. Example: Which
shows a faster rate of speed?
Rate A

Rate B

80 miles in 3 hours
D = rate x time
80 = r x 3

100
Distance (mi)

Standards
8.EE All students will understand the connections between proportional relationships,
lines, and linear equations.

75
50
25
0

1

2 3
Time (h)

4

5

Using a graph, students construct triangles
between two points on a line and compare the
sides to understand that the slope (ratio of rise to
run) is the same between any two points on a
line.

7. Solve linear equations in one variable.
a) Give examples of linear equations in one variable with one solution (x = a),
infinitely many solutions (a = a), or no solutions ( a = b where a and b are
different numbers). Show which of these possibilities is the case by
successively transforming the given equation into simpler forms.
b) Solve linear equations with rational number coefficients, including equations
whose solutions require expanding expressions using the distributive property
and collecting like terms.

Discuss the solution possibilities for linear
equations. Examples:
One Solution
No Solution
Many Solutions
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- ¼(8x +12) = 5
x = -4
6d – (-4 + 2) = 6d
2
0
2a(4 x .25) = 2a
2a = 2a

Standards

Strategies and Assessments

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. 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. 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.
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Graph systems of equations to show
solution possibilities.
Examples:
One solution 3x – 3y = 9
and y = -x + 1
(2, -1)
-x +7- 4x
No solution
and 12 – 5x
2x – y = -3
Many
and 8x – 4y = -12
solutions

Identify real world problems that can be
solved using a system of two linear
equations. Example: Use a system of
equations to find out how many movies a
person would need to download in a month
to make the cost of Plan A a better deal than
Plan B.
Plan A: $6.00 monthly membership fee
and $1.25 per movie
Plan B: $2.00 per movie
No monthly membership fee.

Functions (8.F)
Standards
8.F All students will define, evaluate, and compare functions.
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.
2. Compare properties of two functions each represented in a different way
(algebraically, graphically, numerically in tables, or by verbal descriptions).
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.
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.

Strategies and Assessments
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. Example: Compare the
following functions to determine which has
the greater rate of change.
Function 1: y = 2x + 4
Function 2:
x
y
-1
-6
0
-3
2
3

Note: Function notation f (x) is not required in Grade 8.

Have students graph non-linear functions.
Example: Have students consider what
happens if they start with two bacteria on a
4. Construct a function to model a linear relationship between two quantities.
kitchen counter and the number of bacteria
Determine the rate of change and initial value of the function from a description of a doubles every hour. Students make a table
relationship or from two (x, y) values, including reading these from a table or from a and graph their results, noting that the
graph. Interpret the rate of change and initial value of a linear function in terms of the graph is not linear.
situation it models, and in terms of its graph or a table of values.

8.F All students will use functions to model relationships between quantities.

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.
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Students should work with a variety of
representations of functions (tables, graphs,
equations) and be able to classify and
describe the function as linear or non-linear,
increasing or decreasing.

Measurement and Data (8.MD)
Standards
8.MD (RCAN) All students will be able to apply appropriate techniques, tools, and
formulas to determine measurements.
S1. Given the formulas, convert from one system of measurement to another. Use
technology as appropriate.

Strategies and Assessments
Convert 12 ft to centimeters by using
multiple unit multipliers.
(Hint: 2.54 cm = 1 in and 12 in = 1 ft).

Geometry (8.G)
Standards
8.G All students will understand congruence and similarity using physical models,
transparencies, or geometry software.
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.

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.

Strategies and Assessments
Students use compasses, protractors and
ruler, or technology to explore figures
created from translations, reflections and
rotations. Characteristics of figures, such as
lengths of line segments, angle measures
and parallel lines are explored before the
transformation (pre-image) and after the
transformation (image). Students understand
that these transformations produce images
of exactly the same size and shape as the
pre-image and are known as rigid
transformations.
Explore geometric transformations at:
http://www.mathsisfun.com/geometry/
transformations.html
http://nlvm.usu.edu/en/nav/category_g_3_t_3.html
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Standards

Strategies and Assessments

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

8.G All students will understand and apply the Pythagorean Theorem.
6. Explain a proof of the Pythagorean Theorem (a2 + b2 = c2) and its converse.

Students apply transformations to figures
drawn on coordinate grids, record the
coordinates of the original figure and its
image, and look for patterns. They express
these patterns verbally and symbolically.
Examples: A reflection point across the
x-axis changes the sign of the y-coordinate
so that the point (x, y) moves to (x,-y).
A translation of 5 left and 2 up would
subtract 5 from the x-coordinate and
add 2 to the y-coordinate
D (-4, -3)
D’ (-9, -1).
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.

7. Apply the Pythagorean Theorem to determine the unknown side lengths in right
triangles in real-world and mathematical problems in two and three dimensions.
8. Apply the Pythagorean Theorem to find the distance between two points in a
coordinate system.
8.G All students will solve real-world and mathematical problems involving volume
of cylinders, cones, and spheres.
9. Know the formulas for the volumes of cones, cylinders, and spheres and use
them to solve real-world and mathematical problems.
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Students use graph paper or geo-boards to
construct squares on each side of a right
triangle. They find the area of each square.
They record their results in a table and look
for a pattern, leading them to ―discover‖ the
Pythagorean Theorem.

Statistics and Probability (8.SP)
Standards
8.SP All students will investigate patterns of association in bivariate data.
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.
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.
3. Use the equation of a linear model to solve problems in the context of bivariate
measurement data, interpreting the slope and intercept.
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.
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Strategies and Assessments
Construct a scatter plot to show the
relationship between number of cigarettes
smoked per year per adult and the alarming
rate of coronary heart disease in several
countries. Use World Almanac for
information.
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.
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?

High School Mathematics in Middle School
(Adapted from the Common Core State Standards)
There are some students who are able to move through mathematics quickly. Students who are capable of moving more quickly deserve
thoughtful attention, both to ensure that they are challenged and that they are mastering the full range of mathematical content and skills—
without omitting critical concepts and topics. Care must be taken to ensure that students master and fully understand all important topics
in the mathematics curriculum, and that the continuity of the mathematics learning progression is not disrupted. Students should have
appropriate progressions of foundational content to maximize their likelihood of success in high school mathematics.
Students begin preparing for algebra in Kindergarten, as they start learning about the properties of operations. Furthermore, much of the
content central to typical Algebra I courses—namely linear equations, inequalities, and functions—is found in the 8th grade Common Core
State Standards. Students who are ready for Algebra I in eighth grade should be provided this opportunity. To prepare students for Algebra I
in eighth grade schools are encouraged to have a well-crafted sequence of compacted courses. The term ―compacted‖ means to compress
content, which requires a faster pace to complete, as opposed to skipping content. The following compacted sequence based on the Common
Core State Standards compacts grades 7, 8, and High School Algebra I into two years: ―Accelerated 7th Grade‖ and ―8th Grade Algebra I.‖
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Accelerated 7th Grade
Introduction (from Common Core State Standards)
This course differs from the non-accelerated 7th Grade course in that it contains content from 8th grade. While coherence is retained, in that it
logically builds from the 6th Grade, the additional content when compared to the non-accelerated course demands a faster pace for instruction
and learning. Content is organized into four critical areas, or units. The Mathematical Practice Standards apply throughout each course and,
together with the content standards, prescribe that students experience mathematics as a coherent, useful, and logical subject that makes use of
their ability to make sense of problem situations. The critical areas are as follows:
Unit 1: Rational Numbers and Exponents
Students develop a unified understanding of number, recognizing fractions, decimals (that have a finite or a repeating decimal
representation), and percents as different representations of rational numbers. Students extend addition, subtraction, multiplication, 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. They extend their mastery of the properties of operations to develop an understanding of integer exponents, and to
work with numbers written in scientific notation.
Unit 2: Proportionality and Linear Relationships
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 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.
Unit 3: Introduction to Sampling Inference
Students build on their previous work with single data distributions to compare two data distributions and address questions 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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Unit 4: Creating, Comparing, and Analyzing Geometric Figures
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, they reason about relationships among twodimensional 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-dimensional 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. 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 twodimensional 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 complete their work on volume by solving problems involving cones, cylinders, and spheres.
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Standards for Mathematical Practice
(From the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students should engage with the subject matter as they grow in
mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that foster the
development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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.

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 de-contextualize in order 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 or 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.
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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.

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.

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.
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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.

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 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 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.

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.
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Accelerated Grade 7 Standards for Mathematical Content
Note: The numbering of standards in the compacted courses follows the numbering found in the non-compacted courses. Therefore,
numbering of standards in the Accelerated Grade 7 Mathematics course and the Grade 8 Algebra I course are not in sequential order.
Some standards appear in more than one unit and in some cases only certain standards within a cluster are included in a unit.

Notation for Common Core Standards in Grades 7 and 8
Domains
Ratios and Proportional Relationships (RP)
Number System (NS)
Expressions and Equations (EE)
Geometry (G)
Functions (F )
Statistics and Probability (SP)
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Unit 1: Rational Numbers and Exponents
Standards
7.NS Students will apply and extend understandings of operations with fractions to
add, subtract, multiply, and divide rational numbers.
1. Apply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or
vertical number line diagram.
a) Describe situations in which opposite quantities combine to make zero.
Example: A hydrogen atom has a zero charge because its two constituents are
oppositely charged.
b) Understand p + q as the number located a distance |q| from p, in the positive
or negative direction depending on whether q is positive or negative.
Show that a number and its opposite have a sum of zero (additive inverses).
Interpret sums of rational numbers by describing real world contexts.
c) Understand subtraction of rational numbers as adding the additive inverse,
p – q = p + (–q). Show that the distance between two rational numbers on
the number line is the absolute value of their difference, and apply this
principle in real world contexts.
d) Apply properties of operations as strategies to add and subtract rational
numbers.

2. Apply and extend previous understandings of multiplication, division, and fractions
to multiply and divide rational numbers.
a) Understand that multiplication is extended from fractions to rational numbers
by requiring that operations continue to satisfy the properties of operations,
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Strategies and Assessments
Mathematics instruction must include:
abundant and meaningful use of physical
and visual representations, modeling, small
group activities, integration of technology,
connections to daily experiences, and
writing about mathematics.
Have students provide real-world situations
in which they would use positive or negative
rational numbers. Examples: weight gain
and loss; elevator position; loss or gain of
yards in football; income and expenses;
temperature.
This visual can be used to illustrate that
opposite quantities combine to make 0.
3 + -2 = 1

+

+

0 + 0

+
+ (+1) = 1

Show that the distance between two rational
numbers on the number line is the absolute
value of their difference.
Distance between
p
q
p-q
p and q

5
-12
3

-7
8
5½

12
-20
-2 ½

12 units
20 units
2 ½ units

Standards
particularly the distributive property, leading to products such as (–1)(–1) = 1
and the rules for multiplying signed numbers. Interpret products of rational
numbers by describing real world contexts.
b) Understand that integers can be divided, provided that the divisor is not zero,
and every quotient of integers (with non-zero divisor) is a rational number.
If p and q are integers, then –(p/q) = (–p)/q = p/(–q). Interpret quotients of
rational numbers by describing real world contexts.
c) Apply properties of operations as strategies to multiply and divide rational
numbers.
d) Convert a rational number to a decimal using long division; know that the
decimal form of a rational number terminates in zero or eventually repeats.
3. Solve real world mathematical problems involving rational numbers using the four
operations with rational numbers.
7.NS (RCAN) All students will understand numbers, ways of representing numbers,
relationships among numbers, and number systems.
S1. Represent numbers in scientific notation and use them in calculations and problem
situations.
S2. Apply the rules of powers and roots to the solution of problems. Extend the Order of
Operations to include positive integer exponents and square roots.
S3. Compare and order fractions, decimals, and percents efficiently and find their
approximate locations on a number line.
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Strategies and Assessments
Multiplicative Property of -1
Demonstrate that the result of multiplying a
number by (-1) is the additive inverse of the
number being multiplied.
34 x (-1) = -34
34 + -34 = 0
-45.5 x (-1) = 45.5 -45.5 + 45.5 = 0
Demonstrate how properties of operations
can simplify computation with rational
numbers.
Examples:
Distributive
Commutative
Property
Property
3 ¾ x 12
-2 + 3.5 - 8
(3 + ¾) x 12
-2 + 3.5 + (-8)
(3 x 12) + (¾ x 12)
-2 + (-8) + 3.5
6 + 9 = 45
-10 + 3.5 = -6.5
Have students explain how to write fractions
as decimals and how to write terminating
and repeating decimals as fractions.
Provide students with examples that
demonstrate a specific rule of powers.
Guide students to identify the pattern and
state the rule.
Example: 32 x 34 = 36
55 x 53=58
(-2)2 x (-2)3= (-2)5

Standards
8.NS Students will know that there are numbers that are not rational, and
approximate them by rational numbers.
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.
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). 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.

Example for 8.NS.1: Use the following method to change the repeating
decimal 0. 2 to a fraction.
Let x = 0.2222…
Multiply both sides so that the repeating digit/s will be to the left of the decimal.
In this example, one digit repeats so both sides are multiplied by 10 resulting in
10x = 2.2222…
Subtract the original equation from the new equation.
10x = 2.2222…
- x =0.2222…
9x = 2
Solve the equation to determine the equivalent fraction.
9x = 2
2
x=
9
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Strategies and Assessments
Provide students with a list of numbers and
have them identify each number as rational
or irrational and explain their answers.
Example:
Rational
25
0.245245245…
4
9

Irrational
8
0.01020304…
12
16

Explore patterns in particular families of
decimal expansions, such as those for the
fractions 1/7, 2/7, 3/7, ... or 1/9, 2/9, 3/9, ... .

Each student is given a card with a rational
or irrational number written on it. (For
12
example:
, 1.1, 1.01, 2 , π, -22, 3
1
(2)2, , 8 , 3.5 , etc.) Students then
3
order themselves from least to greatest
along the front of the classroom.

Standards
8.EE Students will work with radicals and integer exponents.
1. Know and apply the properties of integer exponents to generate equivalent
numerical expressions. Example: 32×3-5= 3–3 = 1/33 = 1/27.
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 (at least up to 225) and cube roots of small perfect
cubes. Know that √2 is irrational.
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. 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.
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.

Strategies and Assessments

Use numbers to illustrate the properties of
integer exponents.
Laws of Integer Exponents
For any nonzero real numbers a and b
and integers n and m:
Law
Example
0
a0= 1
3 =1
-n
n
2-3 = 1/23 = 1/8
a = 1/a
anam = an+m

32 x 34= 3(2+4) =36
(3 x 3) x (3 x 3 x 3 x 3) = 3 6

(an)m = anm

(52 )3 = 52 x 3 = 56 = 15,625

an bn = (ab)n

23 x 53 = (2 x 5)3 = 103 = 1,000
(2 x 2 x 2) x (5 x 5 x 5)
8 x 125 = 1,000

am/ an = am-n

34 /32 = 3(4-2) = 32 = 9
3 x 3 x 3 x 3 = 81 = 9
3x3
= 9 1

(a/b)n= an/bn

52 x 52 x 52
(5 x 5) x (5 x 5) x (5 x 5) = 5 6

(2/5) 3 = 2 3/5 3 = 8/125
2/5 x 2/5 x 2/5 = 8/125

View the film Powers of Ten at:
http://micro.magnet.fsu.edu/primer/
java/scienceopticsu/powersof10/
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Unit 2: Proportionality and Linear Relationships
Standards
7.RP Students will analyze proportional relationships and use them to solve real world
and mathematical problems.
1. Compute unit rates associated with ratios of fractions, including ratios of lengths,
areas and other quantities measured in like or different units. Example: If a person
walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction
1/2
/1/4 miles per hour, equivalently 2 miles per hour.
2. Recognize and represent proportional relationships between quantities.
a) Decide whether two quantities are in a proportional relationship, e.g., by testing
for equivalent ratios in a table or graphing on a coordinate plane and observing
whether the graph is a straight line through the origin.

Strategies and Assessments
Students’ work with ratios is extended to
include ratios of fractions. Example: If a person
takes 3/4 of an hour to paint 2/3 of the wall
surface in a room, how much time will it take to
paint the entire wall surface in the room?
3/4 = x 2/3(x) = 3/4 x=9/8
2/3
1

# of
items

Cost

Unit rate
(Cost per item)

1
2
3
4

$.25
$.50
$.75
$1.00

$.25
$.25
$.25
$.25

b) Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.
c) Represent proportional relationships by equations. Example: If total
cost t is proportional to the number n of items purchased at a constant
price p, the relationship between the total cost and the number of items
can be expressed as t = pn.
d) Explain what a point (x, y) on the graph of a proportional relationship
means in terms of the situation, with special attention to the points (0, 0)
and (1, r) where r is the unit rate.
3. Use proportional relationships to solve multi-step ratio and percent problems.
Examples: Simple interest, tax, markups and markdowns, gratuities and
commissions, fees, percent of change (increase and decrease), percent error.
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Graph the ordered pairs of two quantities on a
coordinate plane. If the graph is a straight line
through the origin (0,0), then the two quantities
are proportional
Explore proportional relationships at:
http://education.ti.com/calculators/timathnspired/
US/Activities/Detail?sa=1008&t=9447&id=16893

Have students estimate the length of an item in
the classroom. Use the following formula to
calculate percent error:
Percent error

=

│approximate value – true value│
true value

x 100

Standards
7.EE Students will use properties of operations to generate equivalent expressions.
1. Apply properties of operations as strategies to add, subtract, factor, and expand
linear expressions with rational coefficients.
2. Understand that rewriting an expression in different forms may enhance the
interpretation of the problem and how the quantities in it are related.
Example: a + 0.05a = 1.05a means that “increase by 5%” is the same as “multiply
by 1.05.”
S1. Apply the rule for Order of Operations to solve numerical and algebraic equations
and to simplify and evaluate expressions.

7.EE Students will solve real world and mathematical problems using numerical and
algebraic expressions and equations.
3. Solve multi-step real-life and mathematical problems posed with positive and
negative rational numbers in any form (whole numbers, fractions, and decimals),
using tools strategically. Apply properties of operations to calculate with numbers in
any form; convert between forms as appropriate; and assess the reasonableness of
answers using mental computation and estimation strategies. Example: If a woman
making $25 an hour gets a 10% raise, she will make an additional 1/10 of
her salary an hour, or $2.50, for a new salary of $27.50. If you want to place
a towel bar 9 3/4 inches long in the center of a door that is 27 1/2 inches wide,
you will need to place the bar about 9 inches from each edge; this estimate can be
used as a check on the exact computation.
4. Use variables to represent quantities in a real world or mathematical problem,
and construct simple equations and inequalities to solve problems by reasoning
about the quantities.
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Strategies and Assessments
Students apply the properties of operations
to rational numbers (integers and positive /
negative fractions and decimals) as they
work with linear expressions.
Example: -5(3.5n -10)
-5[3.5n + (-10)]
(-5 x 3.5n) + [-5 x (-10)]
-17.5n + 50
Recognize the equivalency of expressions
written in different forms.
Example: The price of an item on sale for
20% off can also be calculated by finding
80% of the item’s price.
Price(p) – 20% x p = 80% x p
Practice translating verbal phrases into
algebraic expressions and algebraic
expressions into verbal phrases.
Use a variety of representations for
situations presented in word problems.
Summarize the method for solving a word
problem using algebraic expressions and
equations. Use previously learned properties
and strategies to simplify algebraic
expressions and solve algebraic equations.

Standards
a) Solve word problems leading to equations of the form px + q = r
and p(x + q) = r, where p, q, and r are specific rational numbers.
Solve equations of these forms fluently. Compare an algebraic solution
to an arithmetic solution, identifying the sequence of the operations used in
each approach. Example: The perimeter of a rectangle is 54 cm.
Its length is 6 cm. What is its width?
b) Solve word problems leading to inequalities of the form px + q > r
or px + q < r, where p, q, and r are specific rational numbers. Graph the
solution set of the inequality and interpret it in the context of the problem.
Example: As a salesperson, you are paid $50 per week plus $3 per sale.
This week you want your pay to be at least $100. Write an inequality for
the number of sales you need to make, and describe the solutions.
8.EE Students will understand the connections between proportional relationships,
lines, and linear equations.
5. Graph proportional relationships, interpreting the unit rate as the slope of the graph.
Compare two different proportional relationships represented in different ways.
Example: Compare a distance-time graph to a distance-time equation to determine
which of two moving objects has greater speed.

Strategies and Assessments
Use variables to represent unspecified
quantities in a word problem.
Example: The perimeter of a rectangle is 54
cm. Its length is 6 cm. What is its width?
Use the formula for perimeter P= 2 ( l + w)
54 = (2 x 6) + (2 x w)
Use inequalities to solve word problems that
have more than one possible solution.
Example: Paid $50 per week plus $3 per sale;
want week’s pay to be at least $100
50 + (3 x s) 100
The amount earned for sales (3 x s) has to be
equal to or more than $50. Have students
discuss the values for s (number of sales) that
would make (3 x s) equal to or greater
than 50. Which numbers make sense in the
context of the problem?
Have students compare the rate of speed
represented graphically to the rate of speed
represented algebraically. Example: Which
shows a faster rate of speed?
Rate A

S1. Recognize and understand the forms of linear equation:
slope-intercept form as y = mx + b, and standard form as Ax + By =C.

75
50
25
0
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80 miles in 3 hours
D = rate x time
80 = r x 3

100
Distance (mi)

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.

Rate B

1

2 3
Time (h)

4

5

Standards

Strategies and Assessments

8.EE Students will analyze and solve linear equations and pairs of simultaneous linear
equations.
7. Solve linear equations in one variable.
a) Give examples of linear equations in one variable with one solution (x = a),
infinitely many solutions (a = a), or no solutions (a = b where a and b are
different numbers). Show which of these possibilities is the case by
successively transforming the given equation into simpler forms.

Using a graph, students construct triangles
between two points on a line and compare
the sides to understand that the slope (ratio
of rise to run) is the same between any two
points on a
line.

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

Discuss the solution possibilities for linear
equations. Examples:
One Solution
No Solution
Many Solutions
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- ¼(8x +12) = 5
x = -4
6d – (-4 + 2) = 6d
2
0
2a(4 x .25) = 2a
2a = 2a

Unit 3: Introduction to Sampling Inference
Standards
7.SP Students will use random sampling to draw inferences about a population.
1. Understand that statistics can be used to gain information about a population by
examining a sample of the population; generalizations about a population from a
sample are valid only if the sample is representative of that population. Understand
that random sampling tends to produce representative samples and support valid
inferences.
2. Use data from a random sample to draw inferences about a population with an
unknown characteristic of interest. Generate multiple samples (or simulated samples)
of the same size to gauge the variation in estimates or predictions.
Example: Estimate the mean word length in a book by randomly sampling
words from the book; predict the winner of a school election based on randomly
sampled survey data. Gauge how far off the estimate or prediction might be.
7.SP Students will be able to draw informal comparative inferences about two
populations.
3. Informally assess the degree of visual overlap of two numerical data distributions
with similar variabilities, measuring the difference between the centers by expressing
it as a multiple of a measure of variability. Example: The mean height of players on
the basketball team is 10 cm greater than the mean height of players on the soccer
team, about twice the variability (mean absolute deviation) on either team; on a dot
plot, the separation between the two distributions of heights is noticeable.
4. Use measures of center and measures of variability for numerical data from random
samples to draw informal comparative inferences about two populations.
Example: Decide whether the words in a chapter of a seventh-grade science book are
generally longer than the words in a chapter of a fourth-grade science book.
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Strategies and Assessments
The following websites provide resources for
teaching concepts related to statistics.
http://msteacher.org/return_list_math.aspx?id=418
http://www.nctm.org/profdev/content.aspx?id=11688

Have students explain how they could best find
a random sample of their peers to survey about
their favorite sport. Would they survey only
those students on the soccer team?
Use census information found at:
http://www.census.gov/schools/ to design a
sample group of 100 people that is
representative of the population of the United
States.
Have students predict how many drops of water
will fit on a penny; write predictions on a post-it
note along with an explanation of his/her
reasoning. Predictions are collected and
displayed on bar graphs or stem-and-leaf plots.
Students perform the experiment and records
results on another post-it note and compare the
data distribution for the hypotheses with the data
distribution for the conclusions. (Combine with
science lesson on surface tension.)
Have students find, describe, and interpret
appropriate measures of center (mean, median,
and mode) and measures of variation/variability
(range)that represent a set of data. Example:
Collect, display and compare data for heights of
3rd grade students vs. heights of 7th grade
students.

Standards
7.SP Students will investigate chance processes and develop, use, and evaluate
probability models.
5. Understand that the probability of a chance event is a number between 0 and 1 that
expresses the likelihood of the event occurring. Larger numbers indicate greater
likelihood. A probability near 0 indicates an unlikely event, a probability around
1/2 indicates an event that is neither unlikely nor likely, and a probability near 1
indicates a likely event.
6. Approximate the probability of a chance event by collecting data on the chance
process that produces it and observing its long-run relative frequency, and predict the
approximate relative frequency given the probability. Example: When
rolling a number cube 600 times, predict that a 3 or 6 would be rolled roughly
200 times, but probably not exactly 200 times.
7. Develop a probability model and use it to find probabilities of events. Compare
probabilities from a model to observed frequencies; if the agreement is not good,
explain possible sources of the discrepancy.
a) Develop a uniform probability model by assigning equal probability to all
outcomes, and use the model to determine probabilities of events.
Example: If a student is selected at random from a class, find the probability
that Jane will be selected and the probability that a girl will be selected.
b) Develop a probability model (which may not be uniform) by observing
frequencies in data generated from a chance process. Example: Find the
approximate probability that a spinning penny will land heads up or that a
tossed paper cup will land open-end down. Do the outcomes for the spinning
penny appear to be equally likely based on the observed frequencies?
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Strategies and Assessments
Experimental Probability
P(event) = number of times event occurs
number of trials
Example: Have students work in pairs rolling a
dice 20 times and recording the outcome in a
chart. Use a ratio to show how many times each
number was rolled out of the 20 trials.
Compare results recorded by each pair. Then
compare class results to theoretical probability
(number of times event should occur.)
Theoretical Probability
P(event) = number of favorable outcomes
number of possible outcomes
Example:
Experiment: Rolling a dice
Possible Outcomes: 1, 2, 3, 4, 5, 6
Event: Rolling 3 or 6
Favorable Outcomes: 2 (Rolling 3 or 6)
Probability: P(3 or 6) = 2/6 = 33%
Students should be able to distinguish between
dependent events and independent events when
discussing the probability of compound events.
What is the probability of two odd numbers
when spinning the two spinners?
Spinner A
Spinner B

1
4

1
2

3

4

2
3

Standards

Strategies and Assessments

8. Find probabilities of compound events using organized lists, tables, tree diagrams,
and simulation.
a) Understand that, just as with simple events, the probability of a compound
event is the fraction of outcomes in the sample space for which the compound
event occurs.
b) Represent sample spaces for compound events using methods such as
organized lists, tables, and tree diagrams. For an event described in everyday
language (e.g., ―rolling double sixes‖), identify the outcomes in the sample
space which compose the event.
c) Design and use a simulation to generate frequencies for compound events.
Example: Use random digits as a simulation tool to approximate the answer
to the question: If 40% of donors have type A blood, what is the probability
that it will take at least 4 donors to find one with type A blood?
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List of Possible Outcomes
1, 1 1, 2 1,3
1, 4
2, 1 2, 2 2, 3
2, 4
3, 1 3, 2 3, 3
3, 4
4, 1 4, 2 4, 3
4, 4
The probability of the spinning two odd
numbers is 4/16 or 1/4.
P(A and B) = P(A) x P(B)
P(odd and odd)= 2 x 2 = 4 or 1
4
4
16
4

Unit 4: Creating, Comparing, and Analyzing Geometric Shapes
Standards
7.G Students will draw, construct, and describe geometrical figures and describe the
relationships between them.
1. Solve problems involving scale drawings of geometric figures, including
computing actual lengths and areas from a scale drawing and reproducing a
drawing at a different scale.
2. Draw (freehand, with ruler and protractor, and with technology) geometric shapes
with given conditions. Focus on constructing triangles from three measures of
angles or sides, noticing when the conditions determine a unique triangle, more than
one triangle, or no triangle.
3. Describe the two-dimensional figures that result from slicing three-dimensional
figures, as in plane sections of right rectangular prisms and right rectangular
pyramids.
7.G Students will solve real world and mathematical problems involving angle
measure, area, surface area, and volume.
4. Know the formulas for the area and circumference of a circle and use them to
solve problems. Give an informal derivation of the relationship between the
circumference and area of a circle.
5. Use facts about supplementary, complementary, vertical, and adjacent angles
in a multi-step problem to write and solve simple equations for an unknown angle
in a figure.
6. Solve real world and mathematical problems involving area, volume, and surface
area of two- and three-dimensional objects composed of triangles, quadrilaterals,
polygons, cubes, and right prisms.
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Strategies and Assessments
Have students make a scale drawing of
something in the classroom. Have them
include a key showing the scale as well as
the steps and calculations they used to
determine the various dimensions.
Prepare index cards with written descriptions
of geometric shapes with specific conditions
(one shape per card.) Distribute a card to
each pair of students. Students draw the
described shape. Display the shapes,
redistribute the cards and have students
match each shape to its description.
View an interactive representation of slicing
of three-dimensional figures at:
http://www.learner.org/courses/learningmath/
geometry/session9/part_c/index.html
Have students explain what the symbol π
represents and how it is related to circles.
Have students trace circular objects on graph
paper. Estimate the area of the circle. Cut
the circle out and fold it in half. Identify the
diameter and determine its length. Fold the
circle in fourths. Identify the radius and
determine its length. Discuss the relationship
between the various measurements. Have
students work in pairs. Have one student

Standards
8.G Students will understand congruence and similarity using physical models,
transparencies, or geometry software.
1. Verify experimentally the properties of rotations, reflections, and translations:

Strategies and Assessments
draw two pairs of parallel lines cut by a
transversal and number the angles. The other
student lists all the pairs of adjacent, vertical,
complementary, supplementary,
corresponding, and adjacent angles.

a) Lines are taken to lines, and line segments to line segments of the same
length.

Explore geometric transformations at:

b) Angles are taken to angles of the same measure.

http://www.mathsisfun.com/geometry/
transformations.html
http://nlvm.usu.edu/en/nav/category_g_3_t_3.html

c) Parallel lines are taken to parallel lines.
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.
3. Describe the effect of dilations, translations, rotations, and reflections on
two-dimensional figures using coordinates.
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.
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.
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Students apply transformations to figures
drawn on coordinate grids, record the
coordinates of the original figure and its
image, and look for patterns. They express
these patterns verbally and symbolically.
Examples: A reflection point across the xaxis changes the sign of the y-coordinate so
that the point (x, y) moves to (x,-y).
A translation of 5 left and 2 up would
subtract 5 from the x-coordinate and add 2
to the y-coordinate D (-4, -3)
D’ (-9, -1).
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.

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

Strategies and Assessments
Prepare a scrapbook illustrating use of all
volume formulae, finding examples in real
life.
Explore volume using the interactive
manipulative at:
http://nlvm.usu.edu/en/nav/
frames_asid_275_g_3_t_3.html
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Grade 8 Algebra I
Introduction (from Common Core State Standards
The fundamental purpose of 8th Grade Algebra I is to formalize and extend the mathematics that students learned through the end of seventh
grade. The critical areas, called units, deepen and extend understanding of linear and exponential relationships by contrasting them with each
other and by applying linear models to data that exhibit a linear trend, and students engage in methods for analyzing, solving, and using
quadratic functions. In addition, the units will introduce methods for analyzing and using quadratic functions, including manipulating
expressions for them, and solving quadratic equations. Students understand and apply the Pythagorean theorem, and use quadratic functions
to model and solve problems. The Mathematical Practice Standards apply throughout each course and, together with the content standards,
prescribe that students experience mathematics as a coherent, useful, and logical subject that makes use of their ability to make sense of
problem situations.
This course differs from High School Algebra I in that it contains content from 8th grade. While coherence is retained, in that it logically
builds from the Accelerated 7th Grade, the additional content when compared to the high school course demands a faster pace for instruction
and learning.
Unit 1: Relationships Between Quantities and Reasoning with Equations
Work with quantities and rates, including simple linear expressions and equations forms the foundation for this unit. Students use units to
represent problems algebraically and graphically, and to guide the solution of problems. Student experience with quantity provides a
foundation for the study of expressions, equations, and functions. Instruction builds on earlier experiences with equations by asking
students to analyze and explain the process of solving an equation. Students develop fluency writing, interpreting, and translating between
various forms of linear equations and inequalities, and using them to solve problems. They master the solution of linear equations and
apply related solution techniques and the laws of exponents to the creation and solution of simple exponential equations.

Unit 2: Linear and Exponential Relationships
Building on earlier work with linear relationships, students learn function notation and language for describing characteristics of
functions, including the concepts of domain and range. They explore many examples of functions, including sequences; they interpret
functions given graphically, numerically, symbolically, and verbally, translate between representations, and understand the limitations of
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various representations. They work with functions given by graphs and tables, keeping in mind that depending upon the context, these
representations are likely to be approximate and incomplete. Their work includes functions that can be described or approximated by
formulas as well as those that cannot. When functions describe relationships between quantities arising from a context, students reason
with the units in which those quantities are measured. Students explore systems of equations and inequalities, and they find and interpret
their solutions. Students build on and informally extend their understanding of integral exponents to consider exponential functions. They
compare and contrast linear and exponential functions, distinguishing between additive and multiplicative change. They interpret
arithmetic sequences as linear functions and geometric sequences as exponential functions.

Unit 3: Descriptive Statistics
Students use regression techniques to describe relationships between quantities. They use graphical representations and knowledge of the
context to make judgments about the appropriateness of linear models. With linear models, they look at residuals to analyze the goodness
of fit.

Unit 4: Expressions and Equations
Students build on their previous experience where they extended the laws of exponents to rational exponents. Students apply this new
understanding of numbers and strengthen their ability to see structure in and create quadratic and exponential expressions. They create and
solve equations, inequalities, and systems of equations involving quadratic expressions.

Unit 5: Quadratic Functions and Modeling
In preparation for work with quadratic relationships students explore distinctions between rational and irrational numbers. They consider
quadratic functions, comparing the key characteristics of quadratic functions to those of linear and exponential functions. They select from
among these functions to model phenomena. Students learn to anticipate the graph of a quadratic function by interpreting various forms of
quadratic expressions. In particular, they identify the real solutions of a quadratic equation as the zeros of a related quadratic function.
Students learn that when quadratic equations do not have real solutions the number system must be extended so that solutions exist,
analogous to the way in which extending the whole numbers to the negative numbers allows x+1= 0 to have a solution. Formal work with
complex numbers comes in Algebra II. Students expand their experience with functions to include more specialized functions—absolute
value, step, and those that are piecewise-defined.
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Standards for Mathematical Practice
(from the Common Core State Standards)
The Standards for Mathematical Practice describe ways in which developing students increasingly ought to engage with the subject matter as
they grow in mathematical maturity and expertise throughout the elementary, middle and high school years. Activities and opportunities that
foster the development of these skills and proficiencies should underlie the mathematics curriculum at all grade levels.

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.

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 de-contextualize in order 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 or 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.
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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.

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.

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
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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.

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.

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 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the
expression x2 + 9x + 14, older students can see the 14 as 2 × 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.

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.
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Grade 8 Algebra 1 Standards for Mathematical Content
Note: The numbering of standards in the compacted courses follows the numbering found in the non-compacted courses. Therefore,
numbering of standards in the Accelerated Grade 7 Mathematics course and the Grade 8 Algebra I course are not in sequential order.
Some standards appear in more than one unit and in some cases only certain standards within a cluster are included in a unit.
Instructional notes from the Common Core State Standards document are included to provide guidance as to which elements of the
standard should be emphasized in the various units.
Notations for Algebra I Standards
Domain: Number and Quantity (N)
N.RN
The Real Number System
Clusters:
N.Q
Quantities
Domain: Algebra (A)
A.SSE
Clusters:
A.APR
A.CED
A.REI

Seeing Structure in Expressions
Arithmetic with Polynomials and Rational Expressions
Creating Equations
Reasoning with Equations and Inequalities

Domain: Functions (F)
F.IF
Clusters:
F.BF
F.LE

Interpreting Functions
Building Functions
Linear, Quadratic, and Exponential Models

Domain: Statistics and Probability (S)
Cluster:
S.ID
Interpreting Categorical and Quantitative Data

★The

content standards must be connected to the Standards for Mathematical Practice to ensure that the skills needed for later success are
developed. In particular, Modeling (defined by a ★ in the CCSS) is defined as both a conceptual category for high school mathematics
and a mathematical practice and is an important avenue for motivating students to study mathematics, for building their understanding of
mathematics, and for preparing them for future success.
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Unit 1: Relationships Between Quantities and Reasoning with Equations
Standards
N.Q Students will reason quantitatively and use units to solve problems.
1. Use units as a way to understand problems and to guide the solution of multi-step
problems; choose and interpret units consistently in formulas; choose and interpret
the scale and the origin in graphs and data displays.

Instructional Notes and Examples
Mathematics instruction must include:
abundant and meaningful use of physical
and visual representations, modeling, small
group activities, integration of technology,
connections to daily experiences, and
writing about mathematics.

2. Define appropriate quantities for the purpose of descriptive modeling.
3. Choose a level of accuracy appropriate to limitations on measurement when
reporting quantities.

Instructional Note for N.Q.1, 2, and 3:
Working with quantities and the
relationships between them provides
grounding for work with expressions,
equations, and functions.

A.SSE Students will interpret the structure of expressions.
1. Interpret expressions that represent a quantity in terms of its context. ★
a) Interpret parts of an expression, such as terms, factors, and coefficients.
b) Interpret complicated expressions by viewing one or more of their parts as a
single entity.

Instructional Note for A.SSE.1: Limit to
linear expressions and to exponential
expressions with integer exponents.
Example: Students should recognize that in
the expression 4x + 8, ―4‖ is the coefficient,
―4‖ and ―x‖ are factors, and ―8‖ is a
constant, as well as ―4x‖ and ―8‖ being
terms of the binomial expression.
Example: Interpret P(1+r)n as the product of
P and a factor not depending on P.
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Standards
A.CED Students will create equations that describe numbers or relationships.
1. Create equations and inequalities in one variable and use them to solve problems.
Include equations arising from linear and quadratic functions, and simple rational
and exponential functions.
2. Create equations in two or more variables to represent relationships between
quantities; graph equations on coordinate axes with labels and scales.
3. Represent constraints by equations or inequalities, and by systems of equations
and/or inequalities, and interpret solutions as viable or non-viable options in a
modeling context. Example: Represent inequalities describing nutritional and cost
constraints on combinations of different foods.
4. Rearrange formulas to highlight a quantity of interest, using the same reasoning as
in solving equations.

A.REI Students will understand solving equations as a process of reasoning and be
able to explain the reasoning.
1. Explain each step in solving a simple equation as following from the equality of
numbers asserted at the previous step, starting from the assumption that the original
equation has a solution. Construct a viable argument to justify a solution method.

Instructional Notes and Examples
Instructional Note for A.CED: Limit A.CED.1
and A.CED.2 to linear and exponential
equations, and, in the case of exponential
equations, limit to situations requiring
evaluation of exponential functions at integer
inputs. Limit A.CED.3 to linear equations and
inequalities. Limit A.CED.4 to formulas which
are linear in the variables of interest.
Example: Represent inequalities describing
nutritional and cost constraints on combinations
of different foods.
Example: An equation to model the maximum
area of a rectangle when the perimeter of a
rectangle is 16 inches should recognize that y =
x(8 – x) only makes sense when 0 < x < 8. This
restriction on the domain is necessary because
the side of a rectangle under these conditions
cannot be less than or equal to 0, but must be
less than 8.
Example: Rearrange Ohm’s law
V = IR (Voltage = Current x Resistance)
to highlight resistance
R = V / I (Resistance = Voltage
Current)

Instructional Note for A.REI.1: Students
should focus on and masterA.REI.1 for linear
equations and be able to extend and apply their
reasoning to other types of equations in future
units and courses.
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Standards
A.REI Students will be able to solve equations and inequalities in one variable.

3. Solve linear equations and inequalities in one variable, including equations with
coefficients represented by letters.

Instructional Notes and Examples
Instructional Note for A.REI.3: Extend
earlier work with solving linear equations to
solving linear inequalities in one variable
and to solving literal equations that are
linear in the variable being solved for.
Include simple exponential equations that
rely only on application of the laws of
exponents, such as 5x = 125 or 2x = 1 16 .

Unit 2: Linear and Exponential Functions
Standards
N.RN Students will be able to extend the properties of exponents to rational
exponents.

1. Explain how the definition of the meaning of rational exponents follows from
extending the properties of integer exponents to those values, allowing for a
notation for radicals in terms of rational exponents.
2. Rewrite expressions involving radicals and rational exponents using the properties
of exponents.

Instructional Notes and Examples
Instructional Note for N.RN.1 and 2: In
implementing the standards in curriculum,
these standards should occur before
discussing exponential models with
continuous domains.
Example: We define 5 1/3 to be the cube root
of 5 (i.e., 51/3 = 3 5 ) because we want
(51/3)3 = 5(1/3)3 to hold, so (5 1/3)3 must
equal 5.
a
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Standards
8.EE Students will analyze and solve linear equations and pairs of simultaneous
linear equations.
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.
c) Solve real-world and mathematical problems leading to two linear equations
in two variables. 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.

Instructional Notes and Examples
Instructional Note for 8.EE.8: While this
content is likely subsumed by A.REI.3, 5,
and 6, it could be used for scaffolding
instruction to the more sophisticated content
found there.
Example: Graph systems of equations to
show solution possibilities.
One solution 3x – 3y = 9
and y = -x + 1
(2, -1)
-x +7- 4x
No solution
and 12 – 5x
2x – y = -3
Many
and 8x – 4y = -12
solutions
Example: 3x + 2y = 5 and 3x + 2y = 6 have
no solution because 3x + 2y cannot
simultaneously be 5 and 6.

A.REI Students will solve systems of equations.
5. Prove that, given a system of two equations in two variables, replacing one
equation by the sum of that equation and a multiple of the other produces a system
with the same solutions (substitution and elimination).
6. Solve systems of linear equations exactly and approximately (e.g., with graphs),
focusing on pairs of linear equations in two variables.
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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.
Instructional Note for A.REI.5 and 6:
Include cases where two equations describe
the same line (yielding infinitely many
solutions) and cases where two equations
describe parallel lines (yielding no solution).

Standards
A. REI Students will represent and solve equations and inequalities graphically.
10. Understand that the graph of an equation in two variables is the set of all its
solutions plotted in the coordinate plane, often forming a curve (which could be a
line).
11. Explain why the x-coordinates of the points where the graphs of the equations
y = f(x) and y = g(x) intersect are the solutions of the equation f(x) = g(x); find the
solutions approximately, (e.g., using technology to graph the functions, make tables
of values, or find successive approximations.) Include cases where f(x) and/or g(x)
are linear, polynomial, rational, absolute value, exponential, and logarithmic
functions. ★

Instructional Notes and Examples
Instructional Note for A.REI.10: Focus on
linear and exponential equations and be able to
adapt and apply that learning to other types of
equations in future courses.
For A.REI.11: Focus on cases where f(x) and
g(x) are linear or exponential.

Example: Graph 5x − y ≥ 3

12. Graph the solutions to a linear inequality in two variables as a half-plane (excluding
the boundary in the case of a strict inequality), and graph the solution set to a
system of linear inequalities in two variables as the intersection of the
corresponding half-planes.
Instructional Note for 8.F.1, 2 and 3: While
8.F Students will define, evaluate, and compare functions.
this content is likely subsumed by F.IF.1-3 and
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.
2. Compare properties of two functions each represented in a different way
(algebraically, graphically, numerically in tables, or by verbal descriptions).
3. Interpret the equation f(x) = mx + b as defining a linear function whose graph is a
straight line; give examples of functions that are not linear.
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F.IF.7a, it could be used for scaffolding
instruction to the more sophisticated content
found there.
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.
Example: The function f(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.

Standards
F.IF Students will understand the concept of a function and use function notation.
1. Understand that a function from one set (called the domain) to another set (called
the range) assigns to each element of the domain exactly one element of the range.
If f is a function and x is an element of its domain, then f(x) denotes the output of f
corresponding to the input x. The graph of f is the graph of the equation y = f(x).
2. Use function notation, evaluate functions for inputs in their domains, and interpret
statements that use function notation in terms of a context.
3. Recognize that sequences are functions, sometimes defined recursively, whose
domain is a subset of the integers.
8.F Students will use functions to model relationships between quantities.
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.
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.

Instructional Notes and Examples
Instructional Note for F.IF.1, 2, and 3:
Students should experience a variety of types of
situations modeled by functions. Detailed
analysis of any particular class of function at
this stage is not advised. Students should apply
these concepts throughout their future
mathematics courses.
Constrain examples to linear functions and
exponential functions having integral domains.
In F.IF.3, draw connection to F.BF.2, which
requires students to write arithmetic and
geometric sequences
Example: The Fibonacci sequence is defined
recursively by f(0) = f(1) = 1,
f(n+1) = f(n)+ f(n-1) for n ≥ 1.

Instructional Note for 8.F.4 and 5: While this
content is likely subsumed by F.IF.4 and
F.BF.1a, it could be used for scaffolding
instruction to the more sophisticated content
found there.
Example: Compare the following functions to
determine which has the greater rate of change.
Function 1: y = 2x + 4 Function 2:
x
-1
0
2
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y
-6
-3
3

Standards
F.IF Students will be able to interpret functions that arise in applications in terms
of a context.
4. For a function that models a relationship between two quantities, interpret key
features of graphs and tables in terms of the quantities, and sketch graphs showing
key features given a verbal description of the relationship. Key features include:
intercepts; intervals where the function is increasing, decreasing, positive, or
negative; relative maximums and minimums; symmetries; end behavior; and
periodicity.★
5. Relate the domain of a function to its graph and, where applicable, to the
quantitative relationship it describes.★
6. Calculate and interpret the average rate of change of a function (presented
symbolically or as a table) over a specified interval. Estimate the rate of change
from a graph. ★
F.IF Students will analyze functions using different representations.
7. Graph functions expressed symbolically and show key features of the graph, by
hand in simple cases and using technology for more complicated cases. ★
a) Graph linear and quadratic functions and show intercepts, maxima, and
minima.
e) Graph exponential and logarithmic functions, showing intercepts and end
behavior, and trigonometric functions, showing period, midline, and
amplitude.
9. Compare properties of two functions each represented in a different way
(algebraically, graphically, numerically in tables, or by verbal descriptions).
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Instructional Notes and Examples

Instructional Note for F.IF.4 and 5: Focus
on linear and exponential functions.
For F.IF.6: Focus on linear functions and
exponential functions whose domain is a
subset of the integers. Unit 5 in this course
addresses other types of functions.
Example: If the function h(n) gives the
number of person-hours it takes to assemble
n engines in a factory, then the positive
integers would be an appropriate domain for
the function.
Instructional Note for F.IF.7a, 7e, and 9:
Focus on linear and exponential functions.
Include comparisons of two functions
presented algebraically. For example,
compare the growth of two linear functions,
or two exponential functions such as y=3n
and y=100·2n.
Example: Given a graph of one quadratic
function and an algebraic expression for
another, say which has the larger maximum.

Standards
F.BF Students will be able to build a function that models a relationship between two
quantities.
1. Write a function that describes a relationship between two quantities. ★
a) Determine an explicit expression, a recursive process, or steps for calculation
from a context.
b) Combine standard function types using arithmetic operations.
2. Write arithmetic and geometric sequences both recursively and with an explicit
formula, use them to model situations, and translate between the two forms.★

Instructional Notes and Examples
Instructional Note for F.BF.1 and 2: Limit
F.BF.1a, 1b, and 2 to linear and exponential
functions. In F.BF.2. connect arithmetic
sequences to linear functions and geometric
sequences to exponential functions.

Example: Build a function that models the
temperature of a cooling body by adding a
constant function to a decaying exponential,
and relate these functions to the model.

F.BF Students will build new functions from existing functions.
3. Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and
f(x + k) for specific values of k (both positive and negative); find the value of k
given the graphs. Experiment with cases and illustrate an explanation of the effects
on the graph using technology. Include recognizing even and odd functions from
their graphs and algebraic expressions for them.
F.LE Students will construct and compare linear, quadratic, and exponential models
and solve problems.
1. Distinguish between situations that can be modeled with linear functions and with
exponential functions.
a) Prove that linear functions grow by equal differences over equal intervals
and that exponential functions grow by equal factors over equal intervals.
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Instructional Note for F.BF.3: Focus on
vertical translations of graphs of linear and
exponential functions. Relate the vertical
translation of a linear function to its
y-intercept. While applying other
transformations to a linear graph is
appropriate at this level, it may be difficult
for students to identify or distinguish
between the effects of the other
transformations included in this standard.

Standards

Instructional Notes and Examples

b) Recognize situations in which one quantity changes at a constant rate per unit
interval relative to another.
c) Recognize situations in which a quantity grows or decays by a constant
percent rate per unit interval relative to another.
2. Construct linear and exponential functions, including arithmetic and geometric
sequences, given a graph, a description of a relationship, or two input-output pairs
(include reading these from a table).
3. Observe using graphs and tables that a quantity increasing exponentially eventually
exceeds a quantity increasing linearly, quadratically, or (more generally) as a
polynomial function.
F.LE Students will be able to interpret expressions for functions in terms of the
situation they model.

Instructional Note for F.LE.3: Limit to
comparisons between linear and exponential
models.
Example: Have students consider what
happens if they start with two bacteria on a
kitchen counter and the number of bacteria
doubles every hour. Students make a table
and graph their results, noting that the graph
is not linear.
Example: Students should work with a
variety of representations of functions
(tables, graphs, equations) and be able to
classify and describe the function as linear
or non-linear, increasing or decreasing.

5. Interpret the parameters in a linear or exponential function in terms of a context.

Instructional Note for F.LE.5: Limit
exponential functions to those of the form
f(x) = bx + k
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Unit 3: Descriptive Statistics
Standards
S.ID Students will summarize, represent, and interpret data on a single count or
measurement variable.
1. Represent data with plots on the real number line (dot plots, histograms, and
box-and-whisker plots).
2. Use statistics appropriate to the shape of the data distribution to compare center
(median, mean) and spread (inter-quartile range, standard deviation) of two or more
different data sets.
3. Interpret differences in shape, center, and spread in the context of the data sets,
accounting for possible effects of extreme data points (outliers).
8.SP Students will investigate patterns of association in bivariate data.
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.
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.
3. Use the equation of a linear model to solve problems in the context of bivariate
measurement data, interpreting the slope and intercept.
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Instructional Notes and Examples
Instructional Note for S.ID.1, 2, and 3:
In grades 6 and 7, students describe center
and spread in a data distribution. Here they
choose a summary statistic appropriate to
the characteristics of the data distribution,
such as the shape of the distribution or the
existence of extreme data points.
Example: For the data set {1, 3, 6, 7, 10, 12,
14, 15, 22, 120}, the interquartile range is
15 – 6 = 9.
Instructional Note for 8.SP.1, 2, 3, and 4::
While this content is likely subsumed by
S.ID.6-9, it could be used for scaffolding
instruction to the more sophisticated content
found there.
Example: Construct a scatter plot to show
the relationship between number of
cigarettes smoked per year per adult and the
alarming rate of coronary heart disease in
several countries. Use World Almanac for
information.
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.

Standards
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.

Instructional Notes and Examples
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?

S.ID Students will summarize, represent, and interpret data on two categorical and
quantitative variables.
5. Summarize categorical data for two categories in two-way frequency tables.
Interpret relative frequencies in the context of the data (including joint, marginal,
and conditional relative frequencies). Recognize possible associations and trends in
the data.

Instructional Note S.ID.5 and 6: Students
take a more sophisticated look at using a
linear function to model the relationship
between two numerical variables. In
addition to fitting a line to data, students
6. Represent data on two quantitative variables on a scatter plot, and describe how the assess how well the model fits by analyzing
residuals. S.ID.6b should be focused on
variables are related.
linear models, but may be used to preface
a) Fit a function to the data; use functions fitted to data to solve problems in the quadratic functions in the Unit 6 of this
context of the data. Use given functions or choose a function suggested by the course.
context. Emphasize linear and exponential models.
b) Informally assess the fit of a function by plotting and analyzing residuals.

c) Fit a linear function for a scatter plot that suggests a linear association.
S.ID Students will interpret linear models.
7. Interpret the slope (rate of change) and the intercept (constant term) of a linear
model in the context of the data.
8. Compute (using technology) and interpret the correlation coefficient of a linear fit.
9. Distinguish between correlation and causation.
Grade 8 Algebra I
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Instructional Note for S.ID.7, 8 and 9:
Build on students’ work with linear
relationship and introduce the correlation
coefficient. The focus here is on the
computation and interpretation of the
correlation coefficient as a measure of how
well the data fit the relationship. The
important distinction between a statistical
relationship and a cause-and-effect
relationship arises in S.ID.9.

Unit 4: Expressions and Equations
Standards
A.SSE Students will interpret the structure of expressions.
1. Interpret expressions that represent a quantity in terms of its context.★
a) Interpret parts of an expression, such as terms, factors, and coefficients.
b) Interpret complicated expressions by viewing one or more of their parts as a
single entity.
2. Use the structure of an expression to identify ways to rewrite it.

A.SSE Students will write expressions in equivalent forms to solve problems.
3. Choose and produce an equivalent form of an expression to reveal and explain
properties of the quantity represented by the expression. ★
a) Factor a quadratic expression to reveal the zeros of the function it defines.
b) Complete the square in a quadratic expression to reveal the maximum or
minimum value of the function it defines.
c) Use the properties of exponents to transform expressions for exponential
functions.
A.APR Students will perform arithmetic operations on polynomials.
1. Understand that polynomials form a system analogous to the integers, namely, they
are closed under the operations of addition, subtraction, and multiplication; add,
subtract, multiply, and divide polynomials.
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Instructional Notes and Examples
Instructional Note A.SSE.1 and 2: Focus
on quadratic and exponential expressions.
For A.SSE.1b, exponents are extended from
integers found in Unit 1 to rational
exponents focusing on those that represent
square roots and cube roots.
Example: Interpret P(1+r) n as the product of
P and a factor not depending on P.
Example: See x4 – y4 as (x2)2 – (y2)2, thus
recognizing it as a difference of squares that
can be factored as
(x 2 – y2)(x 2 + y2) =(x + y)( x - y)(x2 + y2.)
Instructional Note for A.SSE.3:
Consider extending this unit to include the
relationship between properties of
logarithms and properties of exponents.
Example: The expression 1.15t can be
rewritten as (1.15 1/12)12t ≈ 1.01212t to reveal
the approximate equivalent monthly interest
rate if the annual rate is 15%.
Instructional Note for A.APR.1: Focus on
polynomial expressions that simplify to
forms that are linear or quadratic in a
positive integer power of x.

Standards
A.CED Students will create equations that describe numbers or relationships.
1. Create equations and inequalities in one variable and use them to solve problems.
Include equations arising from linear and quadratic functions, and simple rational and
exponential functions.
2. Create equations in two or more variables to represent relationships between
quantities; graph equations on coordinate axes with labels and scales.
4. Rearrange formulas to highlight a quantity of interest, using the same reasoning as in
solving equations.
A.REI Students will solve equations and inequalities in one variable.
4. Solve quadratic equations in one variable.
a) Use the method of completing the square to transform any quadratic equation in
x into an equation of the form (x – p)2 = q that has the same solutions. Derive
the quadratic formula from this form
Quadratic Formula: x =

b

b2
2a

4ac

b) Solve quadratic equations by inspection (e.g., for x2 = 49), taking square roots,
completing the square, the quadratic formula and factoring, as appropriate to
the initial form of the equation. Recognize when the quadratic formula gives
complex solutions and write them as a ± bi for
real numbers a and b.
A.REI Students will solve systems of equations.
7. Solve a simple system consisting of a linear equation and a quadratic equation in two
variables algebraically and graphically.
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Instructional Notes and Examples
Instructional Note for A.CED.1, 2, and 4::
Extend work on linear and exponential
equations in Unit 1 to include quadratic
equations. Extend A.CED.4 to formulas
involving squared variables.
Example: Rearrange Ohm’s law
V = IR (Voltage = Current x Resistance)
to highlight resistance
R = V / I (Resistance = Voltage
Current)

Instructional Note for A.REI.4:: Students
should learn of the existence of the complex
number system, but will not solve quadratics
with complex solutions until Algebra II.

Instructional Note for A.REI.7: Include
systems consisting of one linear and one
quadratic equation. Include systems that lead
to work with fractions. For example, finding
the intersections between x2+y2=1 and y =
(x+1)/2 leads to the point (3/5, 4/5) on the
unit circle, corresponding to the Pythagorean
triple 32 + 42 = 52.
Example: Find the points of intersection
between the line y = –3x and the circle x2 +
y2 = 3.

Unit 5: Quadratic Functions and Modeling
Standards
N.RN Students will use properties of rational and irrational numbers.
3. Explain why the sum or product of two rational numbers is rational; that the sum of a
rational number and an irrational number is irrational; and that the product of a
nonzero rational number and an irrational number is irrational.
8.G Students will understand and apply the Pythagorean Theorem.
6. Explain a proof of the Pythagorean Theorem (a2 + b2 = c2) and its converse.
7. Apply the Pythagorean Theorem to determine the unknown side lengths in right
triangles in real-world and mathematical problems in two and three dimensions.
8. Apply the Pythagorean Theorem to find the distance between two points in a
coordinate system.
F.IF Students will interpret functions that arise in applications in terms of a context.
4. For a function that models a relationship between two quantities, interpret key
features of graphs and tables in terms of the quantities, and sketch graphs showing key
features given a verbal description of the relationship. Key features include:
intercepts; intervals where the function is increasing, decreasing, positive, or
negative; relative maximums and minimums; symmetries; end behavior; and
periodicity. ★
5. Relate the domain of a function to its graph and, where applicable, to the quantitative
relationship it describes. ★
6. Calculate and interpret the average rate of change of a function (presented
symbolically or as a table) over a specified interval. Estimate the rate of change from
a graph. ★

Grade 8 Algebra I
Page 20

Instructional Notes and Examples
Instructional Note for N.RN.3: Connect
N.RN.3 to physical situations, (e.g., finding
the perimeter of a square of area 2).

Instructional Note for 8.G.6, 7, and 8:
Discuss applications of the Pythagorean
Theorem and its connections to radicals,
rational exponents, and irrational numbers.
Example: Students use graph paper or geoboards to construct squares on each side of
a right triangle. They find the area of each
square. They record their results in a table
and look for a pattern, leading them to
―discover‖ the Pythagorean Theorem.
Instructional Note for F.IF.4, 5, and 6:
Focus on quadratic functions; compare
with linear and exponential functions
studied in Unit 2.
Example: If the function h(n) gives the
number of person-hours it takes to
assemble n engines in a factory, then the
positive integers would be an appropriate
domain for the function.

Standards
F.IF Students will analyze functions using different representations.

Instructional Notes and Examples
Instructional Note for F.IF.7 and 8:
Compare and contrast absolute value, step
and piecewise- defined functions with
7. Graph functions expressed symbolically and show key features of the graph, by hand
★
linear, quadratic, and exponential
for simple cases and using technology for more complicated cases.
functions. Highlight issues of domain,
a) Graph linear and quadratic functions and show intercepts, maxima, and minima. range, and usefulness when examining
piecewise-defined functions. Note that this
unit, and in particular in F.IF.8b, extends
b) Graph square root, cube root, and piecewise-defined functions, including
the work begun in Unit 2 on exponential
step functions and absolute value functions.
functions with integral exponents.
For F.IF.9: Focus on expanding the types
8. Write a function defined by an expression in different but equivalent forms to reveal
of functions considered to include linear,
and explain different properties of the function.
exponential, and quadratic. Extend work
with quadratics to include the relationship
a) Use the process of factoring and completing the square in a quadratic function
to show zeros, extreme values, and symmetry of the graph, and interpret these in between coefficients and roots, and that
once roots are known, a quadratic equation
terms of a context.
can be factored.
b) Use the properties of exponents to interpret expressions for exponential
functions.
Example: Identify percent rate of change in
functions such as y = (1.02)t, y = (0.97)t, y
9. Compare properties of two functions each represented in a different way
= (1.01)12t, y = (1.2)t/10, and classify them
(algebraically, graphically, numerically in tables, or by verbal descriptions).
as representing exponential growth or
decay.
Example: Given a graph of one quadratic
function and an algebraic expression for
another, say which has the larger
maximum.
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Standards
F.BF Students will build a function that models a relationship between two quantities.
1. Write a function that describes a relationship between two quantities. ★
a) Determine an explicit expression, a recursive process, or steps for calculation
from a context.
b) Combine standard function types using arithmetic operations.
F.BF Students will build new functions from existing functions.

Instructional Notes and Examples

Instructional Note for F.BF.1: Focus on
situations that exhibit a quadratic
relationship.
Example: Build a function that models the
temperature of a cooling body by adding a
constant function to a decaying exponential
and relate these functions to the model.

3. Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and
f(x + k) for specific values of k (both positive and negative); find the value of k given
the graphs. Experiment with cases and illustrate an explanation of the effects on the
graph using technology. Include recognizing even and odd functions from their graphs Instructional Note for F.BF.3: Focus on
quadratic functions, and consider including
and algebraic expressions for them.
absolute value functions.
For F.BF.4a: Focus on linear functions but
4. Find inverse functions.
consider simple situations where the
a) Solve an equation of the form f(x) = c for a simple function f that has an inverse domain of the function must be restricted in
order for the inverse to exist, such as f(x) =
and write an expression for the inverse.
x2, x >0.
Example: f(x) =2x3 for x > 0 or f(x) = (x+1)/(x-1) for x ≠ 1.
F.LE Students will construct and compare linear, quadratic, and exponential models
and solve problems.

3. Observe using graphs and tables that a quantity increasing exponentially eventually
exceeds a quantity increasing linearly, quadratically, or (more generally) as a
polynomial function.
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Instructional Note for F.LE.3: Compare
linear and exponential growth to growth of
quadratic growth.

Glossary
Reprinted from the Common Core State Standards
www.corestandards.org
Addition and subtraction within 5, 10, 20, 100, or 1000 Addition or subtraction
of two whole numbers with whole number answers, and with sum or minuend
in the range 0-5, 0-10, 0-20, or 0-100, respectively. Example: 8 + 2 = 10 is an
addition within 10, 14 – 5 = 9 is a subtraction within 20, and 55 – 18 = 37 is a
subtraction within 100.
Additive inverses Two numbers whose sum is 0 are additive inverses of one
another. Example: 3/4 and – 3/4 are additive inverses of one another because
3/4 + (– 3/4) = (– 3/4) + 3/4 = 0.
Associative property of addition See Table 3 in this Glossary.
Associative property of multiplication See Table 3 in this Glossary.

Computation strategy Purposeful manipulations that may be chosen for
specific problems, may not have a fixed order, and may be aimed at converting
one problem into another. See also: computation algorithm.
Congruent Two plane or solid figures are congruent if one can be obtained
from the other by rigid motion (a sequence of rotations, reflections, and
translations).
Counting on A strategy for finding the number of objects in a group without
having to count every member of the group. For example, if a stack of books
is known to have 8 books and 3 more books are added to the top, it is not
necessary to count the stack all over again. One can find the total by counting
on—pointing to the top book and saying “eight,” following this with “nine, ten,
eleven. There are eleven books now.”

Bi-variate data Pairs of linked numerical observations. Example: a list of
heights and weights for each player on a football team.

Dot plot See: line plot.

Box plot A method of visually displaying a distribution of data values by using
the median, quartiles, and extremes of the data set. A box shows the middle
1
50% of the data.

Dilation A transformation that moves each point along the ray through the
point emanating from a fixed center, and multiplies distances from the center
by a common scale factor.

Commutative property See Table 3 in this Glossary.

Expanded form A multi-digit number is expressed in expanded form when it is
written as a sum of single-digit multiples of powers of ten. For example, 643 =
600 + 40 + 3.

Complex fraction A fraction A/B where A and/or B are fractions (B nonzero).
Computation algorithm A set of predefined steps applicable to a class of
problems that gives the correct result in every case when the steps are carried
out correctly. See also: computation strategy.

Expected value For a random variable, the weighted average of its possible
values, with weights given by their respective probabilities.

1

Adapted from Wisconsin Department of Public Instruction, http://dpi.wi.gov/
standards/mathglos.html, accessed March 2, 2010.
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First quartile For a data set with median M, the first quartile is the median of
the data values less than M. Example: For the data set {1, 3, 6, 7, 10, 12, 14, 15,
2
22, 120}, the first quartile is 6. See also: median, third quartile, interquartile
range.

Mean absolute deviation A measure of variation in a set of numerical data,
computed by adding the distances between each data value and the mean,
then dividing by the number of data values. Example: For the data set {2, 3, 6,
7, 10, 12, 14, 15, 22, 120}, the mean absolute deviation is 20.

Fraction A number expressible in the form a/b where a is a whole number and
b is a positive whole number. (The word fraction in these standards always
refers to a non-negative number.) See also: rational number.

Median A measure of center in a set of numerical data. The median of a list of
values is the value appearing at the center of a sorted version of the list—or
the mean of the two central values, if the list contains an even number of
values. Example: For the data set {2, 3, 6, 7, 10, 12, 14, 15, 22, 90}, the median
is 11.

Identity property of 0 See Table 3 in this Glossary.
Independently combined probability models Two probability models are said
to be combined independently if the probability of each ordered pair in the
combined model equals the product of the original probabilities of the two
individual outcomes in the ordered pair.
Integer A number expressible in the form a or –a for some whole number a.
Interquartile Range A measure of variation in a set of numerical data, the
interquartile range is the distance between the first and third quartiles of
the data set. Example: For the data set {1, 3, 6, 7, 10, 12, 14, 15, 22, 120}, the
interquartile range is 15 – 6 = 9. See also: first quartile, third quartile.
Line plot A method of visually displaying a distribution of data values where
each data value is shown as a dot or mark above a number line. Also known as
3
a dot plot.
Mean A measure of center in a set of numerical data, computed by adding the
4
values in a list and then dividing by the number of values in the list. Example:
For the data set {1, 3, 6, 7, 10, 12, 14, 15, 22, 120}, the mean is 21.
2

Midline In the graph of a trigonometric function, the horizontal line halfway
between its maximum and minimum values.
Multiplication and division within 100 Multiplication or division of two whole
numbers with whole number answers, and with product or dividend in the
range 0-100. Example: 72 ÷ 8 = 9.
Multiplicative inverses Two numbers whose product is 1 are multiplicative
inverses of one another. Example: 3/4 and 4/3 are multiplicative inverses of
one another because 3/4 × 4/3 = 4/3 × 3/4 = 1.
Number line diagram A diagram of the number line used to represent numbers
and support reasoning about them. In a number line diagram for measurement
quantities, the interval from 0 to 1 on the diagram represents the unit of
measure for the quantity.
Percent rate of change A rate of change expressed as a percent. Example: if a
population grows from 50 to 55 in a year, it grows by 5/50 = 10% per year.
Probability distribution The set of possible values of a random variable with a
probability assigned to each.

Many different methods for computing quartiles are in use. The method
defined here is sometimes called the Moore and McCabe method. See
Langford, E., “Quartiles in Elementary Statistics,” Journal of Statistics Education
Volume 14, Number 3 (2006).

Properties of operations See Table 3 in this Glossary.
3

Adapted from Wisconsin Department of Public Instruction, op. cit.
To be more precise, this defines the arithmetic mean.
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Properties of equality See Table 4 in this Glossary.
Properties of inequality See Table 5 in this Glossary.

Scatter plot A graph in the coordinate plane representing a set of bivariate
data. For example, the heights and weights of a group of people could be
5
displayed on a scatter plot.

Properties of operations See Table 3 in this Glossary.

Similarity transformation A rigid motion followed by a dilation.

Probability A number between 0 and 1 used to quantify likelihood for
processes that have uncertain outcomes (such as tossing a coin, selecting a
person at random from a group of people, tossing a ball at a target, or testing
for a medical condition).

Tape diagram A drawing that looks like a segment of tape, used to illustrate
number relationships. Also known as a strip diagram, bar model, fraction strip,
or length model.
Terminating decimal A decimal is called terminating if its repeating digit is 0.

Probability model A probability model is used to assign probabilities to
outcomes of a chance process by examining the nature of the process. The set
of all outcomes is called the sample space, and their probabilities sum to 1. See
also: uniform probability model.
Random variable An assignment of a numerical value to each outcome in a
sample space.

Third quartile For a data set with median M, the third quartile is the median of
the data values greater than M. Example: For the data set {2, 3, 6, 7, 10, 12, 14,
15, 22, 120}, the third quartile is 15. See also: median, first quartile,
interquartile range.

Rational expression A quotient of two polynomials with a non-zero
denominator.

Transitivity principle for indirect measurement If the length of object A is
greater than the length of object B, and the length of object B is greater than
the length of object C, then the length of object A is greater than the length of
object C. This principle applies to measurement of other quantities as well.

Rational number A number expressible in the form a/b or – a/b for some
fraction a/b. The rational numbers include the integers.

Uniform probability model A probability model which assigns equal
probability to all outcomes. See also: probability model.

Rectilinear figure A polygon all angles of which are right angles.

Vector A quantity with magnitude and direction in the plane or in space,
defined by an ordered pair or triple of real numbers.

Rigid motion A transformation of points in space consisting of a sequence of
one or more translations, reflections, and/or rotations. Rigid motions are here
assumed to preserve distances and angle measures.

Visual fraction model A tape diagram, number line diagram, or area model.
Whole numbers The numbers 0, 1, 2, 3, ….

Repeating decimal The decimal form of a rational number. See also:
terminating decimal.
Sample space In a probability model for a random process, a list of the
individual outcomes that are to be considered.

5

Adapted from Wisconsin Department of Public Instruction, op. cit.
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Table 1. Common Addition and Subtraction Situations (from the Common Core State Standards)
Adapted from Box 2-4 of Mathematics Learning in Early Childhood, National Research Council (2009, pp. 32, 33).

Add to

Take from

Put together/
Take apart2

Compare3

Result Unknown
Two bunnies sat on the grass. Three more
bunnies hopped there. How many bunnies are
on the grass now?
2+3=?
Five apples were on the table. I ate two
apples. How many apples are on the table
now?
5–2=?
Total Unknown

Change Unknown
Two bunnies were sitting on the grass. Some
more bunnies hopped there. Then there were
five bunnies. How many bunnies hopped over
to the first two?
2+?=5
Five apples were on the table. I ate some
apples. Then there were three apples. How
many apples did I eat?
5–?=3
Addend Unknown

Three red apples and two green apples are on
the table. How many apples are on the table?
3+2=?

Five apples are on the table. Three are red and
the rest are green. How many apples
are green?
3 + ? = 5, 5 – 3 =

Difference Unknown

Bigger Unknown

(“How many more?” version):
Lucy has two apples. Julie has five apples. How
many more apples does Julie have than Lucy?
(“How many fewer?” version):
Lucy has two apples. Julie has five apples. How
many fewer apples does Lucy have
than Julie?
2 + ? = 5, 5 – 2 = ?

(Version with “more”):
Julie has three more apples than Lucy. Lucy
has two apples. How many apples does Julie
have?
(Version with “fewer”):
Lucy has 3 fewer apples than Julie. Lucy has
two apples. How many apples does Julie
have?
2 + 3 = ?, 3 + 2 = ?

1

Start Unknown
Some bunnies were sitting on the grass. Three
more bunnies hopped there. Then there were
five bunnies. How many bunnies were on the
grass before?
?+3=5
Some apples were on the table. I ate two
apples. Then there were three apples. How
many apples were on the table before?
?–2=3
1
Both Addends Unknown
Grandma has five flowers. How many can she
put in her red vase and how many in
her blue vase?
5 = 0 + 5,
5=5+0
5 = 1 + 4,
5 = 4 + 1,
5 = 2 + 3,
5=3+2
Smaller Unknown
(Version with “more”):
Julie has three more apples than Lucy. Julie
has five apples. How many apples does Lucy
have?
(Version with “fewer”):
Lucy has 3 fewer apples than Julie. Julie has
five apples. How many apples does Lucy
have?
5 – 3 = ?, ? + 3 = 5

These take apart situations can be used to show all the decompositions of a given number. The associated equations, which have the total on the left of the equal sign, help children understand that the = sign
does not always mean makes or results in but always does mean “is the same number as”.
2
Either addend can be unknown, so there are three variations of these problem situations. Both Addends Unknown is a productive extension of this basic situation, especially for small numbers less than or equal
to 10.
3
For the Bigger Unknown or Smaller Unknown situations, one version directs the correct operation (the version using more for the bigger unknown and using less for the smaller unknown). The other versions
are more difficult.
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Table 2. Common Multiplication and Division Situations (from the Common Core State Standards)
Unknown Product

Equal
Groups

4

Arrays ,
Areas5

Compare

Number of Groups Unknown
(“How many groups”? Division)

3 x 6 =?
There are 3 bags with 6 plums in each bag.
How many plums are there in all?

3 x ? = 18, and 18 3 = ?
If 18 plums are shared equally into 3 bags,
then how many plums will be in each bag?

? x 6 = 18, and 18 6 = ?
If 18 plums are to be packed 6 to a bag, then
how many bags are needed?

Measurement example. You need 3 lengths of
string, each 6 inches long. How much string
will you need altogether?

Measurement example. You have 18 inches of
string, which you will cut into 3 equal pieces.
How long will each piece of string be?

Measurement example. You have 18 inches of
string, which you will cut into pieces that are
6 inches long. How many pieces of string will
you have?

There are 3 rows of apples with 6 apples in
each row. How many apples are there?

If 18 apples are arranged into 3 equal rows,
how many apples will be in each row?

If 18 apples are arranged into equal rows of 6
apples, how many rows will there be?

Area example. What is the area of a 3 cm by 6
cm rectangle?

Area example. A rectangle has area 18 square
centimeters. If one side is 3 cm long, how long
is a side next to it?
A red hat costs $18 and that is 3 times as
much as a blue hat costs. How much does a
blue hat cost?

Area example. A rectangle has area 18 square
centimeters. If one side is 6 cm long, how long
is a side next to it?
A red hat costs $18 and a blue hat costs $6.
How many times as much does the red hat
cost as the blue hat?

Measurement example. A rubber band is
stretched to be 18 cm long and that is 3 times
as long as it was at first. How long was the
rubber band at first?

Measurement example. A rubber band was 6
cm long at first. Now it is stretched to be
18 cm long. How many times as long is the
rubber band now as it was at first?
? x b = p, and p b = ?

A blue hat costs $6. A red hat costs 3 times as
much as the blue hat. How much does the
red hat cost?
Measurement example. A rubber band is 6 cm
long. How long will the rubber band be
when it is stretched to be 3 times as long?

General

Group Size Unknown
(“How many in each group?” Division)

axb=?

a x ? = p, and p

4

a=?

The language in the array examples shows the easiest form of array problems. A harder form is to use the terms rows and columns: The apples in the grocery window are in 3 rows and 6 columns.
How many apples are in there? Both forms are valuable.
5
Area involves arrays of squares that have been pushed together so that there are no gaps or overlaps, so array problems include these especially important measurement situations.
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Table 3. The Properties of Operations (from the Common Core State Standards)
Here a, b and c stand for arbitrary numbers in a given number system. The properties of operations apply to the rational number system, the real number system,
and the complex number system.

Associative property of addition

(a + b) + c = a + (b + c)

Commutative property of addition

a+b=b+a

Additive identity property of 0

a+0=0+a=a

Existence of additive inverses

For every a there exists –a so that a + (–a) = (–a) + a = 0.

Associative property of multiplication

(a × b) × c = a × (b × c)

Commutative property of multiplication

a×b=b×a

Multiplicative identity property of 1

a×1=1×a=a

Existence of multiplicative inverses

For every a ≠ 0 there exists 1/a so that a × 1/a = 1/a × a = 1.

Distributive property of multiplication over addition

a × (b + c) = a × b + a × c

Table 4. The Properties of Equality (from the Common Core State Standards)
Here a, b and c stand for arbitrary numbers in the rational, real, or complex number systems.

Reflexive property of equality

a=a

Symmetric property of equality

If a = b, then b = a.

Transitive property of equality

If a = b and b = c, then a = c.

Addition property of equality

If a = b, then a + c = b + c.

Subtraction property of equality

If a = b, then a – c = b – c.

Multiplication property of equality
Division property of equality
Substitution property of equality
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If a = b, then a × c = b × c.
If a = b and c ≠ 0, then a ÷ c = b ÷ c.
If a = b, then b may be substituted for a
in any expression containing a.

Table 5. The Properties of Inequality (from the Common Core State Standards)
Here a, b and c stand for arbitrary numbers in the rational or real number systems.

Exactly one of the following is true: a < b, a = b, a > b.
If a > b and b > c then a > c.
If a > b, then b < a.
If a > b, then –a < –b.
If a > b, then a ± c > b ± c.
If a > b and c > 0, then a × c > b × c.
If a > b and c < 0, then a × c < b × c.
If a > b and c > 0, then a ÷ c > b ÷ c.
If a > b and c < 0, then a ÷ c < b ÷ c.
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Internet Resources for Mathematics
Common Core State Standards
www.corestandards.org

Integrating Math and Literature
www.love2learn2day.blogspot.com/p/math-book-lists-tba.html
www.teacher.scholastic.com/reading/bestpractices/math.htm

Interactive Lessons and Activities
http://illuminations.nctm.org/

Teaching Financial Literacy
www.edutopia.org/financial-literacy-resources

www.thinkfinity.org
www.mathwarehouse.com/interactive

Math Vocabulary
www.spellingcity.com/math-vocabulary.html

Virtual Manipulatives and Math Tools
www.nlvm.usu.edu/en/nav/vlibrary.html

Teacher Resources
www.K-5MathTeachingResources.com

www.mathplayground.com/geoboard.html

www.mathfactcafe.com
Real World Applications of Mathematics
www.thefutureschannel.com/index.php

www.mathforum.org/teachers
www.mathwire.com/index.html

Interactive Whiteboard Resources
www.misterteacher.com/index.html

www.pbs.org/teachers
Practice Activities for Students
www.aaamath.com

Animations Demonstrating Use of Visual Aids
www.nzmaths.co.nz/equipment-animations

www.abc.net.au//countusin/default.htm
Geometry and Measurement
http://images.rbs.org/content_strands/visualization.shtml
www.learner.org/interactives/geometry/index.html

www.softschools.com/math
www.aplusmath.com
www.figurethis.org/index.html
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