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PREFACE

Over the past several years, the face of mathematics education has changed. In this age of technology, a
curriculum that focuses on computation and discrete math topics is no longer appropriate. While computation
and calculations are still at the heart of mathematics, students need to do more than just compute. Today’s
students need to be able to solve problems and think critically in order to be prepared for the 21st Century work
force.
This changing culture has brought to the forefront the need for deeper conceptual understanding in mathematics.
The standards revolution that has transformed American education calls for equity, effective mathematics
instruction, active learning, and formative as well as summative assessment that are used to guide instruction.
Each of these components needs to be integrated with a coherent and focused curriculum that enables all students
to delve deeper and develop a true understanding of mathematics. To be successful, students must be motivated
to think mathematically in an effort to develop confidence, think critically, and communicate mathematically.
This comes from the implementation of a rich set of resources including a coherent curriculum, aligned
resources, and highly trained educators.
The Carlstadt-East Rutherford School Districts K-12 Mathematics Curriculum Committee has embraced the
ideal that all students learn and become empowered by a significant, rich, and rigorous mathematics curriculum.
The committee conducted research, reviewed national and state standards, and collaborated with one another
regarding best practices.
In writing the guide, the committee attempted to develop a coherent, articulated curriculum that organizes
interrelated mathematical topics so that students see connections among concepts and skills and one that
embraces the above-mentioned principles. In addition, the group sought to create a progression of topics that
build on the natural structure of the content, recognizing the cumulative nature of mathematics.
Introduction
The Carlstadt-East Rutherford School Districts Mathematics Curriculum Guide, K-12 embodies the efforts of a
committee of educators representing all of the schools within the districts. The committee worked for over
fourteen months to research standards and major trends in mathematics education, discuss and debate approaches
and strategies, and to finally write the comprehensive, articulated curriculum. In keeping with the high level of
collaboration that created the learner objectives, the authors have contributed suggested strategies, lessons,
teacher resources, and technology sources. Collections of sample lessons, organized by grade level clusters, will
be available on-line to accompany this guide.
The Mathematics Curriculum Guide, K-12 is organized by grade level and by course title including Pre-Algebra,
Algebra I, Geometry, and Algebra II. This sequence reflects the order of mathematics courses for the average
student. Additional high school courses of study are described in the Appendix of this guide and those curricula
are available from either the Regional Office of Curriculum and Instruction or the Becton Regional High School
Mathematics Department.
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KINDERGARTEN

Counting and Cardinality
Title of Unit: Counting and Cardinality
Subject: Math

Grade: K

Time Frame:

Developed by: Jaworski and Narkiewicz
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
K.CC.1 Count to 100 by ones and by tens
K.CC.2 Count forward beginning from a given number within the known sequence (instead of having to begin at 1)
K.CC.3 Write numbers from 0 to 20. Represent a number of objects with a written numeral 0-20 (with 0 representing a count of no objects).
K.CC.4 Understand 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.
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 are counted.
c. Understand that each successive number name refers to a quantity that is one larger.
K.CC.5 Count to answer “How Many?” Questions about as many as 20 things arranged in a line, a rectangular array, or a circle, or as many as 10
things in a scattered configuration; given a number from 1-20, count out that many objects.
K.CC.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, (e.g., by using
matching and counting strategies. [Include groups with up to ten objects.])
K.CC.7 Compare two numbers between 1 and 10 presented as written numerals.

Understandings
Overarching Understandings
● Equal groups
● One-to-one correspondence
● More/ less
● Use groups of materials to represent quantities
● Count, write, identify, and represent numbers
● Model numbers in a variety of ways

Essential Questions
How many objects are in a group?
Which group has more/ less?
Are these groups equal?
How do you know (which group has more, less)?
How could you make these two groups equal?
What does number ___ look like?
What becomes before or after the number ___?

Related Misconceptions
● Writing numbers backwards
● Not recognizing numbers out of order
● Not understanding math vocabulary

Knowledge
Students will know…
● Essential vocabulary
● Count to 100 by ones and tens
● Count forward from any given number
● Write numbers 0 to 20
● Represent groups of objects with a written number
● Count objects to answer questions
● Compare objects in a group to determine greater than,
less than or equal to
● Compare two numbers as written numerals

Skills
Students will be able to…
● Understand essential vocabulary
● Count to 100 by ones and tens
● Count forward from any given number
● Write numbers 0 to 20
● Represent groups of objects with a written number
● Count objects to answer questions
● Compare objects in a group to determine greater than, less than or equal to
● Compare two numbers as written numerals

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open Ended Questions
Problem of the Day
Manipulative Activities
Center Activities
Other Assessment Tasks
Chapter Tests
Daily Progress Checks
Informal Assessments (games, discussion, use of vocabulary)
Opportunities for Student Reflection
Conferencing with Teachers and peers

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

●
●
●
●
●
●
●
●
●

PART 3: LEARNING PLAN
Make number books
Make flashcards
Number line Mysteries
Literature Connection
Graphing--making comparison
Number Bingo
Snap cube trains
Use of hundreds chart to chart and identify numbers
Daily Calendar

●
●
●
●
●

Games
Songs
Real-world connections
Physical activities
Center Activities

DIFFERENTIATION

MATERIALS

●
●
●
●
●
●
●
●
●

Center Activities using homogeneous grouping
Open-ended questioning
Small group instruction
Manipulatives
Workbooks
Literature
Hundreds Chart
Flip Chart
Flashcards

Title of Unit: Operations and Algebraic Thinking
Subject: Math

Grade: K

Time Frame:

Developed by: Jaworski and Narkiewicz
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
K.OA.1. Represent addition and subtraction with objects, fingers, mental images, drawings, sounds (e.g., claps), acting out situations, verbal
explanations, expressions, or equations. [Drawings need not show details, but should show the mathematics in the problem.]
K.OA.2. Solve addition and subtraction word problems, and add and subtract within 10 (e.g., by using objects or drawings to represent the problem).
K.OA.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 [5 = 2 + 3 and 5 = 4 + 1]).
K.OA.4. For any number from 1 to 9, find the number that makes 10 when added to the given number (e.g., by using objects or drawings, and record the
answer with a drawing or equation).
K.OA.5. Fluently add and subtract within 5.
Understandings

Essential Questions

Overarching Understandings
● Represent addition and subtraction with objects
● Acting out addition and subtraction situations
● Solve addition and subtraction word problems by using
objects or drawings
● Use objects or drawing to model a variety of number
sentences
● Use a variety of ways to make groups of ten
● Fluently add and subtract within 5.

How many in each group?
How many in all?
Why is it helpful to draw a picture of your addition story?
What do you place between the two numbers to show they are added together?
What symbol means, “is the same as”?
How many are you taking away?
How many are left?
Do you have more or less when you subtract?
What symbol did you use to show subtraction?
What does the equal sign mean?

Related Misconceptions
●
●

Confusing the concept of addition and subtraction (and
their signs)
May not always remember to include the “is equal to
sign” when reading or writing number sentences

Knowledge
Students will know…
● Essential vocabulary
● How to use the +, - signs appropriately and what they
mean
● The difference between addition and subtraction
● How to solve addition and subtraction word problems
● How to draw a picture to help solve problems
● How to use the + and - signs appropriately and
understand what they mean
● The difference between addition and subtraction
● How to solve addition and subtraction word problems
● How to draw a picture to help solve problems

Skills
Students will be able to…
● Understand essential vocabulary
● Determine how to use the + and - signs appropriately and understand what
they mean
● Know the difference between addition and subtraction
● Understand how to solve addition and subtraction word problems
● Draw a picture to help solve problems
● Know how to use the + and - signs appropriately and understand what they
mean
● Understand the difference between addition and subtraction
● Know how to solve addition and subtraction word problems
● Know how to draw a picture to help solve problems

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open-Ended Questions
Problem of the Day
Manipulative Activities
Center Activities

Other Assessment Tasks

Chapter Tests
Daily Progress Checks
Informal Assessments (games, discussion, use of vocabulary)

Opportunities for Student Reflection
Add and Subtraction games
Make flashcards
Hop and Skip on a Number line
Food Games
Snap Cubes using more/ less as cues
Literature Connection

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS























Addition and Subtraction games
Make flashcards
Hop and Skip on a Number line
Food Games
Snap Cubes using more/ less as cues
Literature Connection
Songs
Games
Real-world Connection
Literature
Physical Activities
Center Work
Center activities (homogeneously grouped)
Open ended questioning
Small group instruction
Manipulatives
Workbooks
Literature
Hundreds Chart
Flip Charts
Flashcards

Numbers and Operations in Base Ten
Title of Unit: Number and Operations in Base Ten
Subject: Math

Grade: K

Time Frame:

Developed by: Narkiewicz and Jaworski
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
K.NBT.1 Compose and decompose numbers from 11 to 19 into ten ones and some further ones (e.g., by using objects or drawings, and record each
composition by a drawing or equation such as 18= 10 +8); understand that these numbers are composed of ten ones and one, two, three, four, five, six,
seven, eight, or nine ones.

Understandings

Essential Questions

Overarching Understandings
 Model numbers in a variety of ways
 Identify groups of ten plus more (up to nine more)
 Use numbers and pictures to describe how many
 Use groups of materials to represent quantities
Related Misconceptions
 Not counting properly
 Writing numbers backwards
 Irregular pronunciation of eleven and twelve (do not
follow teen pattern)
 Confusing tens and ones
Knowledge
Students will know…
 Identify numbers 11 to 19
 Compose and decompose numbers 11 to 19 into group
of ten plus more
 Draw pictures to represent quantities
 Draw pictures to represent group of ten plus more
 Record each composition or decomposition by a picture
or equation

How many tens are there?
How many ones?
How many in each group?
What does the number _ look like?
What number comes before _? After_?

Skills
Students will be able to…
 Write numbers 11 to 19
 Create groups of objects 11 to 19
 Create and identify groups of 10 plus more up to 19
 Draw pictures of quantities up to 19
 Record each composition or decomposition by picture or equation

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open ended questions
Problem of the day
Manipulative activities
Center Activities
Other Assessment Tasks
Quizzes/ Tests
Daily progress checks
Informal Assessments: Games, discussion, vocabulary
Opportunities for Student Reflection
Conferencing with Teachers/ peers
PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS






















Math number books
Flashcards
Literature Connection
Snap Cubes trains
Ten Frames
Songs
Games
Real world connection
Literature
Physical activities
Center work
Center based activities based on student ability
Open ended questioning
Small group instruction
Manipulatives
Workbooks
Literatures
Flashcards
Ten Frames
counters

Measurement and Data
Title of Unit: Measurement and Data
Subject: Math

Grade: K

Time Frame:

Developed by: Beth Narkiewicz and Phylis Jaworski
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
K.MD.1 Describe measurable attributes of objects, such as length or weight. Describe several measurable attributes of a single object.
K.MD.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. For example, directly compare the heights of two children and describe one child as taller/ shorter.

Understandings

Essential Questions

Overarching Understandings
 Describe objects using vocabulary specific to height,
weight, length, and capacity
 Compare objects using math vocabulary “more of/ less
of”
 Sort objects by measurable attributes
 Order objects by measurable attributes
 Estimate and measure objects using non-standard units
of measure
 Understand cold and hot temperatures based on an
illustration

What objects are you comparing?
Why is it important to put one end of each object at the same starting point as the
other?
How do you decide which object is longer?
Which object is shorter?
Which object is heavier/ lighter?
Which object holds more/ less?
How do you know when your objects are in order from shortest to longest?
How long do you think your object is?
How long is your object?
Which picture is showing cold/ hot weather?

Related Misconceptions
 Not aligning objects at one end before measuring
 Misuse of Math vocabulary

Knowledge
Students will know…







Essential math Vocabulary
How to use nonstandard units of measure to measure
and compare objects
Order objects according to a measurable attribute
How to estimate length
Measure length
Temperature based on illustrations as “hot” or “cold”.

Skills
Students will be able to…
 Describe measurable attributes using math vocabulary
 Compare objects based on measurable attributes
 Use nonstandard unit of measure to estimate and measure common classroom
objects
 Order objects from shortest to longest

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open ended questions
Problem of the day
Manipulative activities
Center Activities
Other Assessment Tasks
Quizzes/ Tests
Daily progress checks
Informal Assessments: Games, discussion, vocabulary

Opportunities for Student Reflection

Conferencing with Teachers/ peers

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS









PART 3: LEARNING PLAN
Compare lengths of common classroom objects
Literature connection
Order lengths of objects
Estimate/ Measure objects using snap cubes, paper clips
Identify heavy/ light items around classroom
Use a balance scale to compare weight
Make graphs








Songs
Games
Real world connection
Literature
Physical activities
Center work














Center based activities based on student ability
Open ended questioning
Small group instruction
Manipulatives
Workbooks
Literature
Yarn
Snap Cubes
Paper Clips
Balance Scale
Harcourt
McMillan

Geometry
Title of Unit: Geometry
Subject: Math

Grade: K

Time Frame:

Developed by: Beth Narkiewicz and Phyllis Jaworski
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
K.G.1. Describe objects in the environment using names of shapes, and describe the relative position of these objects using terms such as above, below,
beside, in front of, behind, and next to.
K.G.2 Correctly name shapes regardless of their orientations or overall size.
K.G.3 Identify shapes as two-dimensional (lying in a plane, “flat”) or three-dimensional (“solid”).
K.G.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).
K.G.5 Model shapes in the world by building shapes from components (e.g., sticks and clay balls) and drawing shapes.
K.G.6 Compose simple shapes to form larger shapes. For example, “ Can you join these two triangles with full sides touching to make a rectangle?”
Understandings

Essential Questions

Overarching Understandings
 Identify solid figures
 Identify plane shapes
 Sort and classify shapes
 Solve problems by classifying and categorizing
 Explore relationship between solid and plane shapes
 Identify attributes of plane and solid figures
 Explore attributes of plane shapes in different forms
and orientations
 Use position words properly to describe position of
plane and solid figures

What is the name of this shape?
Can you draw a ____ (Name of particular plane shape)?
What do you notice about this solid shape?
What are some everyday objects (or items in our classroom) that have the same
shape?
How are these shapes same/different?
How do solid figures move? Roll? Slide? How are they alike?
Can you stack any solid figure?
What shape can you make by tracing the face of a solid shape?
How are solid figures and plane figures the same? Different?
Which plane shapes have straight sides or edges?
How many sides does this plane figure have?

Related Misconceptions
 Students may have a difficult time identifying shapes in
different positions
 Confusing squares and rectangles
 Confusing spheres with circles

Which shapes have corners? How many corners?
What does a corner look like?
Which shape does not have sides or corners?

Knowledge
Students will know…

Skills
Students will be able to…
 Use essential math vocabulary
 Identify plane shapes
 Identify solid figures
 Identify a particular shape as two- or three-dimensional
 Describe similarities and differences between two- and three-dimensional
shapes
 Use a variety of materials to model real-world shapes/objects
 Draw shapes
 Use simple shapes to make larger shapes (two triangles make a rectangle)







Essential Math Vocabulary
Names of planes shapes
Names of solid figures
Be able to describe attributes of shapes
To correctly use position words to describe a shapes
placement

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open ended questions
Problem of the day
Manipulative activities
Center Activities
Other Assessment Tasks
Quizzes/ Tests
Daily progress checks
Informal Assessments: Games, discussion, vocabulary
Opportunities for Student Reflection
Conferencing with Teachers/Peers

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS







How do shapes move? Activity
Use real world objects to identify what solid figure they are?
Solid figure Show and Tell
Sorting plane shapes
Shape stamps








Songs
Games
Real world connection
Literature
Physical activities
Center work














Center based activities based on student ability
Open ended questioning
Small group instruction
Manipulatives
Workbooks
Literature
Solid shapes
Shape stamps
Ramps
Attribute links
Harcourt
McMillan

GRADE 1

Operations and Algebraic Thinking
Title of Unit: Operations and Algebraic Thinking 1.OA
Subject: Math

Grade: 1

Time Frame:

Developed by: Errico and Signorella
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Represent and solve problems involving addition and subtraction.
1.OA.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, and equations with a symbol for the unknown number to represent the
problem).
1.OA.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).
Understand and apply properties of operations and the relationship between addition and subtraction.
1.OA.3. Apply properties of operations as strategies to add and subtract. [Students need not use formal terms for these properties.] 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.)
1.OA.4. Understand subtraction as an unknown-addend problem. For example, subtract 10 – 8 by finding the number that makes 10 when added to 8.
Add and subtract within 20.
1.OA.5. Relate counting to addition and subtraction (e.g., by counting on 2 to add 2).
1.OA.6. Add and subtract within 20, demonstrating fluency for addition and subtraction within 10. Use strategies such as counting on; making ten (e.g.,
8 + 6 = 8 + 2 + 4 = 10 + 4 = 14); decomposing a number leading to a ten (e.g., 13 – 4 = 13 – 3 – 1 = 10 – 1 = 9); using the relationship between addition
and subtraction (e.g., knowing that 8 + 4 = 12, one knows 12 – 8 = 4); and creating equivalent but easier or known sums (e.g., adding 6 + 7 by creating
the known equivalent 6 + 6 + 1 = 12 + 1 = 13).
Work with addition and subtraction equations.
1.OA.7. Understand the meaning of the equal sign, and determine if equations involving addition and subtraction are true or false. For 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.
1.OA.8. Determine the unknown whole number in an addition or subtraction equation relating three whole numbers. For example, determine the
unknown number that makes the equation true in each of the equations 8 + ? = 11, 5 = � – 3, 6 + 6 = �

Understandings

Essential Questions

Overarching Understandings
 Understanding that groups can be combined and
separate.
 Operations have properties.
 Problem solving with addition and subtraction.

When do we use addition or subtraction to solve a problem?
What is the relationship between addition and subtraction?
What strategies can we use to add and subtract to 20?
How can we solve addition and subtraction equations?

Related Misconceptions
 Students may have trouble understanding that the order
of the addends does not affect the answer.
 Trouble understanding the concept of zero.
 Students do not discriminate between the plus and
minus sign.
 Students may assume that in subtraction sentences, like
addition, the order of the two numbers does not matter.
 Students do not realize when they subtract you must
start with the big number.
 When counting on they count the number they are on.

Knowledge
Students will know…
 Appropriate vocabulary and symbols to solve word
problems
 Properties of addition and subtraction
 Addition and subtraction strategies
 The meaning of the equal sign

Skills
Students will be able to…






Solve word problems involving addition and subtraction
Apply properties of operations to add and subtract
Add and subtract through 20
Solve addition and subtraction equations

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open ended Questions: Write About It!
Spilling Out Those Facts: Students spill out some cubes and make an addition and subtraction fact. Students write the related fact. Students show other
addition facts to ten.
Throwing Dice: Roll dice to make addition facts. Record fact and write related fact on record sheet.
Other Assessment Tasks
Chapter Tests
Informal Assessments: games, discussions, math of the day, center activities, web sites (math site, Iknowthat.com), computer games, Whip-AroundPass, group activities
Opportunities for Student Reflection
Write About It! (Students answer and reflect on a posed question after each lesson. MacMillan/McGraw-Hill)
Discuss with teacher and peers regarding the operation or math fact
PART 3: LEARNING PLAN
LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS



Domino Math: Students will use dominoes to demonstrate related addition facts by drawing and
writing the corresponding math facts.
















Game Zone (in each chapter)
Counting on/back on a life size number line.
Center activities
Math jingle
Math-based literature
Math facts practice centers
Tic-Tac-Toe math games
Extra support and enrichment (Harcourt Math)
MacMillan/McGraw-Hill Workbooks
Ten frame and colored counters
Life size and desk number lines
Teacher manuals and student books
Manipulative kits and hands-on materials
Websites, overhead projector, math software

Number and Operations in Base Ten
Title of Unit: Number and Operations in Base Ten 1.NBT
Subject: Math

Grade: 1st Grade

Time Frame:

Developed by: Signorella and Errico
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Extend the counting sequence.
1.NBT.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.
Understand place value.
1.NBT.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.
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).
1.NBT.3. Compare two two-digit numbers based on meanings of the tens and ones digits, recording the results of comparisons with the symbols >, =,
and <.
Use place value understanding and properties of operations to add and subtract.
1.NBT.4. 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. Understand that in adding two-digit numbers, one adds tens and tens, ones and
ones; and sometimes it is necessary to compose a ten.
1.NBT.5. Given a two-digit number, mentally find 10 more or 10 less than the number, without having to count; explain the reasoning used.
1.NBT.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.

Understandings
Overarching Understandings
 Extend the counting sequence.
 Understand place value.
 Use place value understanding and properties of operations to add and subtract.

Related Misconceptions
 Children might focus on the number pronounced at the beginning of teen words, such as four in fourteen, and write 41 instead of 14
 Children may switch the digits of two-digit numbers
 Children confuse the symbols for greater than and less than
 Children may have trouble counting backward from numbers that are multiples of 10, such as 30 or 40

Essential Questions
What do two digits of a two digit number represent?
Given a two-digit number, can you mentally find 10 more or 10 less than that number?
Can you 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?
Knowledge
Skills
Students will know…
Students will be able to…
 How to count to 120
 Explore skip-counting patterns of twos, fives, and tens
 How to read and write numerals
 Use a hundred chart to skip count by twos, fives, and tens
 How to add within 100
 Count to 120
 How to mentally find 10 more or 10 less than the
 Read and write numerals
number, given a two-digit number
 Add within 100
 How to subtract multiples of 10 in the range 10-90
 Explore patterns of tens
from multiples of 10 in the range 10-90 (positive or
 Explore regrouping tens and ones
zero differences), using concrete models or drawings
 Mentally find 10 more or 10 less than the number, given a two-digit number
and strategies based on place value
 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

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open-ended questions: Write About It!
Use manipulatives such as ten-blocks and a workmat to demonstrate understanding of concepts.
Math projects.
Color a hundred chart that should demonstrate and show a pattern of the tens increasing by one ten and the ones staying at five. (Start on 5 and add 10 =
15 and so on)
Other Assessment Tasks
Chapter and Unit tests
Informal assessments such as games, math of the day, website games and activities.
Opportunities for Student Reflection
Whole class and small group discussions.
Write About It! (Students answer and reflect on a posed question after each lesson. MacMillan/McGraw-Hill)
PART 3: LEARNING PLAN
LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS




Write About It!
Games, manipulative kits, math of the day, website games and activities.





Math jingles
Games, web-based activities
Game Zone (in each chapter)




Extra support and enrichment activities/ resources.
Math Practice Centers



Teacher manuals and student books, manipulative kits and hands-on materials, websites, overhead
projector, math software
Hundreds chart



Measurement and Data
Title of Unit: Measurement
Subject: Math

Grade: 1st

Time Frame:

Developed by: Signorella and Errico
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Measure lengths indirectly and by iterating length units.
1.MD.1. Order three objects by length; compare the lengths of two objects indirectly by using a third object.
1.MD.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.
Tell and write time.
1.MD.3. Tell and write time in hours and half-hours using analog and digital clocks.
Represent and interpret data.
1.MD.4. Organize, represent, and interpret data with up to three categories; 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.

Understandings

Essential Questions

Overarching Understandings
 Length can be expressed in non-standard measurement.
 Length can be measured using standard units.
 Length can be measured in customary and metric units.
 There are three parts of a day.
 Time can be measured in hours and minutes.
 Tell and write time.
 Represent and interpret data

How can we measure objects?
What tools can I use to measure objects?
What is on the face of the clock?
How can clocks be read and used?

Related Misconceptions
 Students do not start measuring at the edge of object
 When using a nonstandard unit, students may not use
objects the same size
 When using a ruler, remember to start with 0
 They may also have trouble measuring without having
any gaps or overlaps in their units
 Children often confuse the big and little hands on the
clock
 Differentiating 12:00, 12:30, 6:00, and 6:30 is difficult
because of the placement of the hands on the clock
Knowledge
Students will know…
 How to measure length using standard and nonstandard units of measurement
 Appropriate vocabulary to distinguish different times of
the day
 The parts of a clock
 How to read an analog and digital clock

Skills
Students will be able to…
 Use non-standard units to estimate and measure length
 Use an inch and centimeter ruler to estimate and measure length
 Use and inch ruler to measure length in inches and feet
 Use a ruler to draw and measure line segments
 Explore the divisions of time: morning, afternoon, and evening
 Identify and use the hour and minute hands of a clock
 Use the clock to tell time to the hour and half hour
 Use the clock to distinguish between hour and half hour
 Use analog and digital clock faces to practice telling time
 Read a schedule to make inferences to solve problems

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Inch By Inch book and activity
Measure It! Students will measure objects around the room and record on sheet. (using and inch and centimeter ruler)
Stamp a Time: SWBAT use stamps to make clocks. Students will then draw the hands to match the given time and draw a picture of something the can
do at that time
Sort objects to create tally chart and bar graph
Other Assessment Tasks
Quizzes
Tests
Opportunities for Student Reflection
Write About It! (Students answer and reflect on a posed question after each lesson. MacMillan/McGraw-Hill)

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS

















Match It: SWBAT hold up the appropriate index card labeled, before and after, when an activity is
called. Then the student’s partner will say what will happen before or after.
Book Making: SWBAT make a book of things they do in the morning, afternoon, and evening.
They will share with peers when finished.
Telling Time Memory Game (students need to find a match to a digital and analog clock)
Game Zone (in each chapter)
Inch By Inch book and activity: Read Inch by Inch, then the students will use inch worms (nonstandard unit) to measure life-size characters from the story and record on sheet.
Plant lima beans and measure and record their growth each week.
Leveled game: Game Zone (MacMillan/McGraw-Hill)
Telling Time Match Game (Give hour and half hour to some, just hour to those students having
difficulty, quarter to and past to those above)
Cubes (for non-standard measurement)
Paper clips (for non-standard measurement)
Inch and centimeter rulers.
Red and blue crayons to color code hands of clock
Judy Clock
Clocks for each child.
Foldables by Dinah Zike
Time for Kids

Geometry
Title of Unit: Geometry
Subject: Math

Grade: 1st Grade

Time Frame:

Developed by: Errico and Signorella
PART 1: IDENTIFY DESIRED RESULTS
Content Standards

Reason with shapes and their attributes.
1.G.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.
1.G.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 the composite
shape. [Students do not need to learn formal names such as “right rectangular prism.”]
1.G.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.

Understandings

Essential Questions

Overarching Understandings
 Understand shapes and their attributes
 Understand two-dimensional shapes and threedimensional-shapes
 Understand concepts of halves, fourths, and quarters
Related Misconceptions
 Student might confuse cubes and rectangular prisms
 Student might confuse sides and vertices
 Students may use the names of 2-dimensional shapes
when really wanting to refer to three-dimensional
shapes

Can you distinguish between defining attributes versus non-defining attributes?
Can you build and draw shapes to possess defining attributes?
Can you compose two-dimensional shapes or three-dimensional shapes to create a
composite shape, and compose new shapes from the composite shape?
Can you 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?
Can you describe the whole as two of, or four of the shares?
Can you decompose into more equal shares and create smaller shares?

Knowledge
Students will know…

Skills
Students will be able to…









How to distinguish between defining and non-defining
attributes of figures
How to build and draw shapes to show defining
attributes
How to compose two-dimensional shapes and threedimensional shapes
How to compose new shapes from a composite shape.
How to partition circles and rectangles into two and
four equal shares
How to describe the shares using the words halves,
fourths, and quarters, and use the phrases half of, fourth
of, and quarter of
How to describe the whole as two of, or four of the
shares













Identify three-dimensional shapes and relate them to real-life objects
Use faces of 3-dimensional figures to make 2-dimensional shapes
Combine 2-dimensional shapes to make new shapes
Distinguish between defining attributes (e.g., triangles are closed and threesided) versus non-defining attributes (e.g., color, orientation, overall size)
Make and match figures that are the same size and shape
Build and draw shapes to possess defining attributes
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)
Create a composite shape, and compose new shapes from the composite shape
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 share

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
How to make a house: Students will use 16 solid figures to build a house. Students will write a number sentence to show the blocks he/she used.
Pattern Block Fractions: SWBAT draw lines in each shape and color to show the fraction.
Other Assessment Tasks
Open-ended questions
Math projects
Chapter and Unit Tests, informal Assessments: games, discussions, math of the day, center activities, web sites (math site, Iknowthat.com), computer
games, Whip-Around-Pass, group activities
Opportunities for Student Reflection
Whole class and small group discussions.
Write About It! (Students answer and reflect on a posed question after each lesson. MacMillan/McGraw-Hill)
PART 3: LEARNING PLAN
LEARNING ACTIVITIES




Write About It!
games, manipulative kits, math of the day, website games and activities,

MOTIVATION AND
ENGAGEMENT ACTIVITIES










Math jingles
Games, web-based activities
Game Zone (in each chapter)
Extra support and enrichment activities/ resources.
Leveled Problem Solving
Math Centers
Fast Facts
Teacher manuals and student books, manipulative kits and hands-on materials, websites, overhead
projector, math software.
Wooden 3-dimensional shapes
2-dimensional shapes
Building blocks
Vocabulary Cards
Foldables by Dinah Zike

DIFFERENTIATION

MATERIALS







GRADE 2

Operations and Algebraic Thinking
Title of Unit: Operations and Algebraic Thinking
Subject: Math

Grade: 2nd

Time Frame:

Developed by: O’Rourke and Irwin
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
2.OA.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.2. Fluently add and subtract within 20 using mental strategies. [See standard 1.OA.6 for a list of mental strategies.] By end of Grade 2, know from
memory all sums of two one-digit numbers.
2.OA.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.
2.OA.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.
Understandings

Essential Questions

Overarching Understandings
 Numbers can be added and subtracted using mental
strategies
 Objects can be paired to determine if the number is odd
or even
 Word problems can be solved by using addition or
subtraction
 Word problems can be solved by using picture
representation and equations
 Some word problems require a one step solution and
some problems require a two-step solution
 Multiplication facts can be represented using arrays
 Arrays can be added to determine the sum

What mental math strategy would help solve this problem?
What is the word problem asking?
What is the important information?
What operation should you choose?
Is the number odd or even?
How does this array represent a multiplication equation?

Related Misconceptions
 Relying on a number line or fingers to add and subtract
 Not understanding what a word problem is asking.
 Choosing the wrong operation.
Knowledge
Students will know…
 Essential vocabulary terms
 Which operation to use when solving a word problem
 If a number is odd or even
 When to use mental math
 How to find a product by adding an array
 Sums to 18 from memory

Skills
Students will be able to…
 Know which operation to use when solving a word problem
 Determine if a number is odd or even
 Know when to use mental math
 Find a product by adding an array
 Add sums to 18 from memory

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open ended questions: “Write About It”
Use manipulatives to model
Act out/illustrate word problems
Other Assessment Tasks
Quizzes
Tests
Informal assessments

Opportunities for Student Reflection
Journal writing/drawing
Conference with teachers/peers

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS




















Find a partner - to determine whether the number of students is odd or even
One Hundred Hungry Ants
The Doorbell Rang
How Many Seeds are in a Pumpkin
Each Orange Had Eight Slices
Even Steven Odd Todd
Create word problems for classmates to solve
Multiplication rhymes and songs
Find a partner - to determine whether the number of students is odd or even
One Hundred Hungry Ants
The Doorbell Rang
How Many Seeds are in a Pumpkin
Each Orange Had Eight Slices
Even Steven Odd Todd
Create word problems for classmates to solve
Multiplication rhymes and songs
Scaffold assignments
Center activities







Textbook
Literature
Worksheets
Manipulatives
Hundreds Chart

Number and Operations in Base Ten
Title of Unit: Number and Operations
Subject: Math

Grade: 2

Time Frame:

Developed by: Irwin and O’Rourke
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Understand place value
2.NBT.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.NBT.2. Count within 1000; skip-count by 5s, 10s, and 100s.
2.NBT.3. Read and write numbers to 1000 using base-ten numerals, number names, and expanded form.
2.NBT.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.
Use place value understanding and properties of operations to add and subtract.
2.NBT.5. Fluently add and subtract within 100 using strategies based on place value, properties of operations, and/or the relationship between addition
and subtraction.
2.NBT.6. Add up to four two-digit numbers using strategies based on place value and properties of operations.
2.NBT.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.
2.NBT.8. Mentally add 10 or 100 to a given number 100–900, and mentally subtract 10 or 100 from a given number 100–900.
2.NBT.9. Explain why addition and subtraction strategies work, using place value and the properties of operations. [Explanations may be supported by
drawings or objects]

Understandings

Essential Questions

Overarching Understandings

Must we start in the ones column when adding 3 digit numbers?
Can viewing a 100 hundred, assist in counting by 5s & 10s?
How is place value and counting related to money?
















Group into tens
Model, identify and write 2 digit numbers
Each digit in a 3-digit number represents Ones, tens or
hundreds
Bundles of tens can be counted to reach 100
Identify the zeros in 100 numbers. ex. 100, 200, 300
The zeros represent 0 tens, 0 ones
Skip count by 5, 10 100’s
Numbers can be represented various forms
Count on a number line
Identify odd/ even numbers
Add and subtract 3 digit numbers
Add up to 4- 2 digit numbers
Use mental math to add or subtract 10 or 100 from a 3
digit number
Estimate Numbers to 100

Related Misconceptions





You can add or subtract by starting on either digit
Counting by tens is not consistent
If a digit has a zero, then you can skip the value
If a bundle is incomplete, you can still count it as a ten

Knowledge
Students will know…
 Essential vocabulary terms
 How to count by 5, 10 & 100s
 The value of a digit

Skills
Students will be able to…
 Identify odd/ even numbers
 Count on a number line
 Compare and add 3 digit numbers
 Count by 5, 10, & 100s.
 Represent 3 digit numbers using 1’s, 10’s and 100 blocks
PART 2: ASSESSMENT EVIDENCE

Performance Tasks
Alternative teaching Strategies: sorting
Creating sets
Write “about it “opened-ended questions
Models to represent numbers
Tell what numbers is represented by given manipulative
Other Assessment Tasks
Quizzes, tests, Daily progress checks
Opportunities for Student Reflection
Writing Journals, discussion

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

Use connecting cubes to show odd and even numbers
Create place value booklets
Establish a math word wall in the classroom
Hands-on activities:
Using counters, students can make pairs to decide if a number is odd or even
Literature:
One Hundred Hungry Ants
How Many Spots does A leopard Have?
Count On Pablo
The 12 Circus Rings

MOTIVATION AND
ENGAGEMENT ACTIVITIES

Create models for Numbers
Chant Number facts

DIFFERENTIATION

Using activity wheel- provides each child with a choice, according to learning style
Illustrate Story problems and Number Facts

MATERIALS

Harcourt Math Series
Workmats
Manipulatives: cubes, 10 sticks, 100 blocks
Place value flip chart
Worksheets
Straw bundles10’s, 100’s
Hundreds chart
Math Jingles CD Primary
Harcourt Mega Math Numberopolis-Cross town number line

Measurement and Data
Title of Unit: Measurement
Subject: Math

Grade: 2

Timeframe:

Developed by: Jennifer Chintala
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
2.MD.1 Measure the length of an object by selecting and using appropriate tools such as rulers, yardsticks, meter sticks, and measuring tapes.
2.MD.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.
2.MD.3 Estimate lengths using units of inches, feet, centimeters, and meters.
2.MD.4 Measure to determine how much longer one object is than another, expressing the length difference in terms of a standard length unit.
2.MD.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.
2.MD.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.7 Tell and write time from analog and digital clocks to the nearest five minutes, using a.m. and p.m.
2.MD.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?

Understandings
Overarching Understandings
 Objects have different attributes and some attributes are measurable
 The length of any object can be used as a measurement for length. Measurement is a process of comparing a unit to the object being measured
 A standard unit is always the same length
 Calculations can be performed on measurements with the same units
 Measurements can be represented on a number line
 Time can be expressed using different units that are related to each other
 A.M. and P.M are used to designate certain time periods
 Money can be counted in several ways and used to solve problems

Related Misconceptions
 Not recognizing the need for units when labeling measurements
 Trouble finding start and end points using measurement tools
 Measurement is only linear

Essential Questions
What is the process for measuring length?
How does our choice of unit affect what we are measuring?
How can we work with measurements to help us solve problems?
How can clocks be read and used?

Knowledge
Students will know…
 Essential vocabulary terms
 How to estimate and compare distance and lengths/heights
of objects
 How the unit of measurement used affects the outcome
 The difference between A.M. and P.M.
 How to use the ¢ and $ symbols appropriately

Skills
Students will be able to…
 Measure to the nearest foot, inch, yard, centimeter, and meter
 Describe how the unit chosen relates to the measurement
 Add and subtract measurements with the same unit
 Solve measurement problems using a number line
 Tell time to the nearest 5 minutes on an analog and digital clock
 Identify dollar bills, quarters, dimes, nickels, and pennies

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open-Ended Questions (How can you use objects such as paper clips to measure the length of your pencil? What objects are about 1 inch (foot, meter,
etc.) long? Why do you think 1:30 can also be called “half-past one”? What can you do in 5 minutes? What takes an hour? Etc.)
Writing Prompts (Suppose you were from another planet and had never seen a ruler before. How would you describe the ruler?)
Math Projects
 Research the heights of certain animals. Represent the animals using pictures and appropriate measurements.
 Have students create their own non-standard unit of measurement. Have them record the measurement of several objects using their measurement
tool.
 Supply students with soil and seed – students watch seeds grow and measure daily/weekly growth – long term project
One-on-one interview – measure object to nearest inch, cm, etc.
Other Assessment Tasks
Quizzes/ Tests
Daily Progress Checks
Informal assessment – games, class discussions, spiral review, daily mental math, center activities, use of appropriate vocabulary, entrance/exit slips,
etc.
Opportunities for Student Reflection
 Self-assessment charts
 Journal Writing/Drawing
 Conferencing with teachers/peers

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

 Make measurement booklets – List/define/draw each measurement and fill page with objects that size.
 Literature Connection (How Big is a Foot; How Tall, How Short, How Far Away; Inchworm and a Half;
How Big is My Foot)
 Estimate lengths, measure with a ruler
 Play “What’s My Length?” (Think of measurement and provide clues to students “greater than x” “less
than x” etc.)
 Plat “Bug Race” (Use centimeter board. Have student select a card labeled with centimeter measurement.
Have students race to move their “bug” at the top of the centimeter board to the bottom of the board by
moving the bug the measurement listed on their selected card.)
 Create tables relating inches, feet, yards, etc.
 Use demonstration clocks to represent time moving in 5-minute intervals
 Drawing hands on clocks to represent time
 Making clocks using paper plates, fasteners, and cardboard hand cut outs
 Time Charades – acting out activities that take a certain amount of time
 Set up class “store” – have students purchase items using “money”
 Use hundreds chart to relate to cents (pennies, nickels, dimes)
 Open-Ended Problem Solving
 Comparison Challenge – create sets of index cards with different measurements (or amounts of money).
 Have students determine who has the greater amount. That student’s “wins” both cards.
 Games (some listed above)
 Using measurement tools
 Real-world connections (class store, meaningful problem solving scenarios)
 Taking “ownership” by creating measurement tools
 Reading related literature
 Physical activities – Time charades
 Collaborative work
 Open-Ended questioning
 Scaffolded assignments (more or less “help” based on student’s level)
 Leveled homework based on daily quick check (some with review for struggling students, enrichment
problems for advanced students)
 Center activities based on student ability

MATERIALS









Notebook (notes/journal writing)
Measurement tools
Worksheets
Literature
Hundreds Chart
Manipulatives (clocks, cubes, paper clips for measuring, etc.)
Textbook

Geometry
Title of Unit: Geometry
Subject: Math

Grade: 2nd

Time Frame:

Developed by: O’Rourke and Irwin
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
2.G.1. Recognize and draw shapes having specified attributes, such as a given number of angles or a given number of equal faces. [Sizes are compared
directly or visually, not compared by measuring.] Identify triangles, quadrilaterals, pentagons, hexagons, and cubes.
2.G.2. Partition a rectangle into rows and columns of same-size squares and count to find the total number of them.
2.G.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.
Understandings

Essential Questions

Overarching Understandings
 Shapes have specified attributes.
 Shapes can be partitioned into equal shares.

What shape is this?
What figure is this?
What is the area of this rectangle?

Related Misconceptions
 When a shape is partitioned into two parts, they are not
always halves.
Knowledge
Students will know…
 Essential vocabulary terms
 Attributes of triangles, quadrilaterals, pentagons,
hexagons, and cubes
 Shapes can be partitioned into equal shares called
halves, thirds, half of, a third of, etc.
 Equal shares of identical wholes need not have the
same shape

Skills
Students will be able to…








Use squares to determine area inside a rectangle
Divide shapes into equal parts
Draw shapes with specific attributes
Visually compare sizes of objects
Identify and name triangles, quadrilaterals, pentagons, hexagons, and cubes
Partition circles and rectangles into two, three, or four equal shares
Use vocabulary terms “halves, thirds, half of, a third of”, etc.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
“Write About It” open ended questions
Use models to identify figures
Use models to identify attributes
Other Assessment Tasks
Tests
Quizzes
Informal Assessments
Opportunities for Student Reflection
Journal writing/drawing
Conference with teachers/peers

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS






PART 3: LEARNING PLAN
Determine a 3-D figure based on its attributes.
Use squares to determine area inside a rectangle.
Divide shapes into equal parts.
Draw/model shapes with specific attributes.






Locate 3-Dimensional figures in the classroom/in your home
Create a sculpture using 3-D objects
Guess what 3-D object is in a bag based on feeling its attributes
Make shape booklets - draw each shape on a page and fill the page with pictures of objects with that
shape










Open-ended questioning
Scaffolded assignments
Center activities
Notebook
Textbook
Worksheets
Literature
Manipulatives

Grade 3

Title of Unit: Operations and Algebraic Thinking 3.OA
Subject: Math

Grade: 3

Time Frame:

Developed by: Carrino and Vecchione
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
3.OA.1. Interpret products of whole numbers, e.g., interpret 5 × 7 as the total number of objects in 5 groups of 7 objects each. For example, describe a
context in which a total number of objects can be expressed as 5 × 7.
3.OA.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. For example, describe a context in which
a number of shares or a number of groups can be expressed as 56 ÷ 8.
3.OA.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.
3.OA.4. Determine the unknown whole number in a multiplication or division equation relating three whole numbers. For example, determine the unknown
number that makes the equation true in each of the equations 8 × ? = 48 5 = � ÷ 3, 6 × 6 =
3.OA.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.OA.6. Understand division as an unknown-factor problem. For example, find 32 ÷ 8 by finding the number that makes 32 when multiplied by 8.
Multiply and divide within 100
3.OA.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, know from memory all products of two one-digit numbers.
Solve problems involving the four operations, and identify and explain patterns in arithmetic.
3.OA.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.
3.OA.9. Identify arithmetic patterns (including patterns in the addition table or multiplication table), and explain them using properties of operations. For
example, observe that 4 times a number is always even, and explain why 4 times a number can be decomposed into two equal addends.

Understandings

Essential Questions

Overarching Understandings
 Represent and solve problems involving multiplication
and division
 Understand properties of multiplication and the
relationship between multiplication and division
 Multiply and divide within 100
 Solve problems involving the four operations, and
identify and explain patterns in arithmetic
Related Misconceptions
 Not understanding when to use the proper operation to
solve word problems.
Knowledge
Students will know…
 Students will know relationships between operations
 Students will know from memory all products of two
one-digit numbers

What is the relationship between addition and multiplication?
What is the relationship between subtraction and division?
What is the relationship between multiplication and division?
How can we apply properties of operations as strategies to solve multiplication and
division problems?

Skills
Students will be able to…
 Interpret products of whole numbers
 Interpret whole-number quotients
 Use multiplication and division to solve word problems
 Determine unknown whole number in a multiplication or division equation
 Apply properties of operations as strategies to multiply and divide
 Know from memory all products of two one-digit numbers
 Solve two- step word problems using the four operations
 Identify arithmetic patterns

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Create pictures to interpret multiplication and/or division facts.
Demonstrate ability to create arrays with unit cubes
Make multiplication circles (manipulative to practice facts)
Performance tasks in text
Other Assessment Tasks
Math text chapter tests
Math text unit tests
“Holy” cards (math drill)
Multiplication drill homework charts
Treasure Island
Opportunities for Student Reflection
Write About It activities (resource book)
Explanatory writing
Math notebooks
PART 3: LEARNING PLAN

LEARNING ACTIVITIES







Construction of arrays with unit cubes
Creating arrays on grid paper
Math games (e.g., Beach Ball Math, Around the World, etc.)
Smartboard games and activities
Worksheets

MOTIVATION AND ENGAGEMENT
ACTIVITIES




Smartboard activities
Math games










Small group sessions with manipulatives
Use of re-teach worksheets
Leveled problem solving
ESL activity guide
Computer tutorial games (e.g., www.funbrain.com)
Harcourt math textbook and resources
MacMillan-McGraw Hill textbooks and resources
Place value charts and number lines

DIFFERENTIATION

MATERIALS














Fact family flash cards
Vocabulary word wall
Facts beach ball game
Grid paper for making arrays
Two color counters
Multiplication Rocks CD’s
Connecting cubes
Dice
Calculators
Foldables
Smartboard activities
Books: The Doorbell Rang (P.Hutchins);
Anno’s Mysterious Multiplying Jar (M.Anno)

Title of Unit: Number and Operations in Base Ten
Subject: Math

Grade: 3

Time Frame:

Developed by: Vecchione
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
3.NBT.1. Use place value understanding to round whole numbers to the nearest 10 or 100.
3.NBT 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.NBT.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
Essential Questions
Understandings
Overarching Understandings
 Place value understanding and properties of operations are
used to perform multi-digit arithmetic
 The place value of digits determines a number’s worth
 Rounding can be used to estimate an amount
 Rounding makes numbers more easily computed mentally
 Two numbers and their sum, difference, product, or
quotient can make four related number sentences called a
fact family
 Place value is used in multiplying one-digit numbers by
multiples of 10
Related Misconceptions
 Not lining numbers up in correct place values when adding
and subtracting.
 Switching minuend and subtrahend when subtracting.
 Not labeling units in word problems.

What place value determines whether to round a number up or down?
What is an inverse operation?
How can we use place values to line up digits for correct computation?
How can we use basic multiplication facts to solve problems with two-digit multiples
of ten?

Knowledge
Students will know…
 That two and three digit numbers can be rounded to the
nearest ten and hundred
 which place value to look to when rounding
 How to determine when an estimate or exact answer is
needed
 Understand how to apply the properties of operations
and numbers (commutative, identity, and zero
properties)
 How to Use basic multiplication facts to multiply onedigit numbers by multiples of ten, using place-value
knowledge

Skills
Students will be able to…
 Two and three digit numbers can be rounded to the nearest ten and hundred
 Know which place value to look to when rounding
 Determine when an estimate or exact answer is needed
 Understand and apply the properties of operations and numbers
(commutative, identity, and zero properties)
 Use basic multiplication facts to multiply one-digit numbers by multiples of
ten, using place-value knowledge

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Daily lesson exit cards
Open-ended questions
Using inverse operations to self-check and buddy check
Group rounding: estimation jar, pictures, etc.
Proper use of manipulatives

Other Assessment Tasks
Quizzes/tests
Communicators
White boards
Class discussion/teacher observation
Problem of the Day
Games- I Have, Who Has?, Place-Value card game, center activities
Opportunities for Student Reflection
Self-assessments with calculators and inverse operations
Conferencing with teachers/peers

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS












Using base ten blocks to regroup
Skip counting
Use hundreds chart to color/symbol products to find common multiples
Games- I Have, Who Has?, Place-Value card game, multiplication dice, Round Robin multiplication
Worksheets
Games (listed above)
Computer games
Calculator work
Multiplication songs
Collaborative work







Re-teach materials
Center activities based on student ability
Use of manipulatives when needed
Open-ended questioning
Leveled homework based on daily work









Notebook (notes/journal writing)
Calculators
Worksheets
Literature
Hundreds Chart
Manipulatives (Base-ten blocks, connecting cubes)
Textbook

Title of Unit: Number and Operations- Fractions
Subject: Math

Grade: 3

Time Frame:

Developed by: Carrino and Vecchione
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
3.NF.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.
3.NF.2. Understand a fraction as a number on the number line; represent fractions on a number line diagram.
a. Represent a fraction 1/b on a number line diagram by defining the interval from 0 to 1 as the whole and partitioning it into b equal parts.
Recognize that each part has size 1/b and that the endpoint of the part based at 0 locates the number 1/b on the number line.
b. Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0. Recognize that the resulting interval has size a/b and
that its endpoint locates the number a/b on the number line.
3.NF.3. Explain equivalence of fractions in special cases, and compare fractions by reasoning about their size.
a. Understand two fractions as equivalent (equal) if they are the same size, or the same point on a number line.
b. Recognize and generate simple equivalent fractions, e.g., 1/2 = 2/4, 4/6 = 2/3). Explain why the fractions are equivalent, e.g., by using a visual
fraction model.
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.

Understandings
Overarching Understandings
 Fractions are numbers on a number line
 Fractions are equivalent when they are same size or the
same point on a number line
 Whole numbers can be expressed as fractions
 Comparing fractions with the same numerator or
denominator is done with reasoning about their size
 Comparisons are valid only when two fractions refer to the
same whole
Related Misconceptions
 When comparing fractions, only looking at the numerator or
denominator to determine size. Ex: the larger denominator
is the largest fraction
 Comparing fractions using self-drawn models with
nonequivalent fraction pieces
 Adding & subtracting both numerators and denominators
Knowledge
Students will know…
 How to express numbers as a fraction on a number line
 How to compare fractions with the same numerator or
denominator is completed with reasoning about their
size
 How to understand that comparisons are valid only
when two fractions refer to the same whole
 That fractions are equivalent when they are the same
size or on the same point on a number line

Essential Questions
What does the numerator stand for?
What does the denominator stand for?
How can fractions be equivalent?
How can fractions be compared?

Skills
Students will be able to…
 Express numbers as a fraction on a number line
 Compare fractions with the same numerator or denominator is completed with
reasoning about their size
 Understand that comparisons are valid only when two fractions refer to the
same whole
 Understand that fractions are equivalent when they are the same size or on the
same point on a number line

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open-ended questions
Modeling fractions with fraction bars
Label fractions on a number line
Compare and order fractions using models
Problem of the Day
Other Assessment Tasks
Quizzes/tests
Communicators
White boards
Class discussion/teacher observation
Problem of the Day
Equivalent fractions with fraction bars
Games: I Have, Who Has? center activities

Opportunities for Student Reflection
Conferencing with teachers/peers
Self-checking paper and pencil work with manipulatives
Explanatory writing with open-ended questions

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS





Make fraction flash cards to play Fraction War
Play “I Have, Who Has?” with equivalent fractions/decimals
Write a “How to…” essay on cooking; make class recipe book











Eating fractions (pizza, pie, Hershey’s, graham crackers)
Cooking with fractions (student presentations)
Manipulatives (fraction strips, fraction tiles)
Computer games
Re-teach materials
Center activities based on student ability
Use of manipulatives when needed
Open-ended questioning
Leveled homework based on daily work








Notebook
Measurement tolls (measuring cups, spoons)
Worksheets
Literature: Hershey’s Milk Chocolate Bar Fraction Book; Clean-Sweep Campers; Give Me Half
Manipulatives (fraction tiles, circle fractions)
Textbook

Title of Unit: Measurement and Data
Subject: Math

Grade: 3

Time Frame:

Developed by: Barbara Carrino
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
3.MD.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.
3.MD.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, e.g., by using drawings (such as a
beaker with a measurement scale) to represent the problem.
3.MD.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. For example, draw a bar graph in which each square in the bar graph
might represent 5 pets.
3.MD.4. Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch. Show the data by making a line plot,
where the horizontal scale is marked off in appropriate units— whole numbers, halves, or quarters.
3.MD.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.
3.MD.6. Measure areas by counting unit squares (square cm, square m, square in, square ft, and improvised units).
3.MD.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.
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.

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

Essential Questions

Overarching Understandings
 Solve problems involving measurement and estimation
of intervals of time, liquid volumes, and masses of
objects.
 Represent and interpret data
 Understand concepts of area and relate area to
multiplication and to addition
 Recognize perimeter as an attribute of plane figures and
distinguish between linear and area measures
Related Misconceptions
 Not understanding conversions in measurement
 Not using the key when interpreting data on a graph
Knowledge
Students will know…
 How to solve problems involving measurement and
estimation of intervals of time, liquid volumes, and
masses of objects
 How to Represent and interpret data
 How to understand concepts of area and relate area to
multiplication and to addition
 How to recognize perimeter as an attribute of plane
figures and distinguish between linear and area measures

In what ways can we represent and interpret data (picture graph, bar graph etc.)?
How do we relate area to multiplication and to addition?
How do we measure time and temperature?

Skills
Students will be able to…
 Solve problems involving measurement and estimation of intervals of time,
liquid volumes, and masses of objects
 Represent and interpret data
 Understand concepts of area and relate area to multiplication and to addition
 Recognize perimeter as an attribute of plane figures and distinguish between
linear and area measures

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Performance tasks in text
Using measurement activities in small groups
Create toothpick figures
Slide, Flip, and Turn Game
Polygon Pocket – attributes game
Yummy Shapes-create shapes using pretzel sticks
Shape book-create flap book, draw shapes/3D figures on front flap, draw objects for the shape under appropriate flap, cut out pictures for the shape under
the appropriate flap.
3D shapes using play dough
Other Assessment Tasks
Diagnostic assessment test (text resources)
Self-check in text
Write about It – text
Chapter test
Unit test
worksheets
Opportunities for Student Reflection
Write About It activities (resource book)
Explanatory writing
Math notebooks
Conferencing with teachers/peers
Pair/share groups
PART 3: LEARNING PLAN

LEARNING ACTIVITIES






Measuring activities using scales, measuring cups, rulers, yardsticks etc.
Student created clocks
Keep a daily or weekly temperature graph
Estimation jar activity

MOTIVATION AND ENGAGEMENT
ACTIVITIES




Look at buildings and everyday objects finding as many shapes as possible.
Smartboard activities

DIFFERENTIATION










Re-teach materials
Center activities based on student ability
Use of manipulatives when needed
Open-ended questioning
Leveled homework based on daily work
Leveled problem solving
ESL activity guide
Computer tutorial games (e.g., www.funbrain.com)













Cubes
Centimeter graph paper
Colored pencils
Attribute shapes
Scales, measuring cups, rulers, yardsticks, meter sticks
Clocks
Vocabulary cards
Tiles
Thermometer
Kidspiration program (making bar graphs)
Books: Clocks and More Clocks (P.Hutchins)
Berloiz the Bear (J.Brett)
Inchworm and a Half (E. Princzes)
Grandfather Tang’s Story (A. Tompert)
The Greedy Triangle (M. Burns)

MATERIALS

Title of Unit: Geometry and Measurement
Subject: Math

Grade: 3

Time Frame:

Developed by: Vecchione and Carrino
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
3.G.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.
3.G.2. Partition shapes into parts with equal areas. Express the area of each part as a unit fraction of the whole. For 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.
Understandings

Essential Questions

Overarching Understandings
 Shapes in different categories (rhombuses, rectangles) may
share attributes, which can define a larger category
(quadrilaterals)
 Some shapes can be separated into equal parts, and each part
is 1/X of the area of that shape
Related Misconceptions
 All closed figures are polygons.
 Shapes can only be in one category
Knowledge
Students will know…
 Essential vocabulary terms
 Attributes of triangles, quadrilaterals, pentagons,
hexagons, and cubes
 Shapes can be partitioned into equal shares called
halves, thirds, half of, a third of, etc.
 Equal shares of identical wholes need not have the same
shape

What attributes define a shape?
How can a shape be used to model a fraction?

Skills
Students will be able to…
 Use squares to determine area inside a rectangle
 Divide shapes into equal parts
 Draw shapes with specific attributes
 Visually compare sizes of objects
 Identify and name triangles, quadrilaterals, pentagons, hexagons, and cubes
 Partition circles and rectangles into two, three, or four equal shares
 Use vocabulary terms “halves, thirds, half of, a third of”, etc.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open-ended questions for comparing and contrasting shapes.
Daily lesson exit cards
Tasks from text
Sorting activities with small groups
Other Assessment Tasks
Quizzes/ Tests
Daily Progress Checks
Informal assessment – games, class discussions, spiral review, daily mental math, center activities, use of appropriate vocabulary, entrance/exit slips, etc.
Opportunities for Student Reflection
Self-assessment charts
Explanatory writing
Math notebooks
Journal Writing/Drawing
Conferencing with teachers
Working/conferencing with peers

PART 3: LEARNING PLAN

LEARNING ACTIVITIES







Sort shapes into categories depending on specific attributes
Make Venn diagram categorizing shapes
Identify different shapes in everyday objects (ex: search classroom, home, etc. for rhombuses).
Model shapes with spaghetti, toothpicks, pretzels, and marshmallows
I Have, Who Has? Game with shapes

MOTIVATION AND
ENGAGEMENT ACTIVITIES




Hands-on activities as listed above
Games as listed above

DIFFERENTIATION

MATERIALS

 Open-Ended questioning
 Scaffolded assignments (more or less “help” based on student’s level)
 Leveled homework based on daily quick check (some with review for struggling students,
enrichment problems for advanced students)
 Center activities based on student ability
 Notebook (notes/journal writing)
 Worksheets
 Literature
 Manipulatives
 Textbook

Grade 4

Title of Unit: Operations and Algebraic Thinking 4.OA
Subject: MATH

Grade: 4

Time Frame:

Developed by: Henderson and Fontanella
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
4.OA.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.
4OA.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
4.OA.3. Solve multistep 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.
4.OA.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.
4.OA.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.
For example, 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. Explain informally why the numbers will continue to alternate in this way.

Understandings
Overarching Understandings
 Multiplication is finding the total number of items in
equal sized groups
 Equations show the relationship between the numbers
in a problem and the value you are trying to find
 Words and phrases indicate the correct operation to
solve a word problem
 Models and illustrations help to visualize the meaning
of multiplication and division word problems
 Many problems encountered every day require more
than one step to solve
 The way you interpret the remainder depends on the
situation in the problem
 Divisibility rules tell whether you can arrange items in
equal groups
 Finding factors can help you write and solve problems
 Knowing if a number is prime or composite will help
you solve problems
 Identifying patterns can help you make predictions
Related Misconceptions
 Not understanding the relationship between
multiplication and division
 Confusing factors and multiples
 Difficulty identifying the pattern
Knowledge
Students will know…
 Divisibility rules tell whether you can arrange items in
equal groups
 Finding factors can help you write and solve problems
 Knowing if a number is prime or composite will help
you solve problems
 Identifying patterns can help you make predictions

Essential Questions




How are multiplication and division related and how do we use them to solve
problems?
How do we use divisibility rules to find factors for numbers 1-100?
How can identifying patterns help you follow a given rule?

Skills
Students will be able to…
 Solve problems using more than one step
 Find factors to help them write and solve problems
 Determine if a number is prime or composite

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open-Ended Questions
Manipulatives to demonstrate understanding of multiplication and division
Use of individual whiteboards or communicators

Other Assessment Tasks
Quizzes/ Tests
Daily Progress Checks
Informal assessment – games, class discussions, spiral review, daily mental math, center activities, use of appropriate vocabulary, entrance/exit slips,
etc.
Flash card drill
Opportunities for Student Reflection
Drawing
Conferencing with teachers/peers

PART 3: LEARNING PLAN






LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS




























Card games (Multiplication War, Find the Highest/Lowest Products) to help practice multiplication facts
Multiplication/Division games on computer (Gamequarium, Mr Nussbaum, AAA Math etc.)
Study Island
Problem of Week (Computer)
Using base 10 manipulatives/counters to demonstrate arrays, and division problems with remainders
Read various Math related literature (Math Curse, The Grapes of Math, The Best of Times, The King’s
Commissioners, etc.),
Various games from textbook (Finding Factors, Big Difference etc.)
Harcourt Learning Site (www.harcourtschool.com)
Use multiplication tables
Flash card games and drills
Make vocabulary journal with important terms
Make own flash cards with index cards
Use grid paper to demonstrate double digit multiplication
Games (some listed above)
Using manipulatives
Reading related literature
Computer activities (some listed above)
Collaborative work
Open-Ended questioning
Scaffolded assignments (based on student’s level)
Leveled homework (some with review for struggling students, enrichment problems for advanced
students)
Center activities based on student ability
Notebook (notes/journal writing)
Worksheets
Literature
Manipulatives (counters, base 10 blocks, etc.)
Textbook
Calculators
Playing Cards
Computers
Flash cards
Grid Paper

Title of Unit: Geometry
Subject: Math

Grade: 4

Time Frame:

Developed by: Henderson and Fontanella
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
4.G.1. Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines. Identify these in two-dimensional
figures.
4.G.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.
4.G.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
Understandings
Overarching Understandings
 Points, lines, line segments, rays, and angles are the
building blocks of geometry
 Different types of lines and line relationships can be
found all around us
 Points, lines, and line segments are used when drawing
2 dimensional figures
 Two-dimensional shapes can be found in the world
around us such as books, computer screens, and
pictures
 Examples of symmetry can be found all around us such
as the reflection in a mirror or a pinwheel turning

Essential Questions




How can we use geometric figures and concepts to understand and make
sense of the world around us?
How are points, lines, and line segments used to form rays, angles, and 2 and
3-dimensional figures?
How does symmetry relate to the world around us?

Related Misconceptions







Students may think that any line going through the
center of a figure is a line of symmetry
Students may get incorrect angle measurement because
of not lining up protractor correctly
Students may confuse lines with line segments
Students may confuse the various types of line
relationships
The types of triangles may be difficult to identify
Quadrilaterals may be confused due to their similarities

Knowledge
Students will know…
 Points, lines, line segments, rays, and angles are the
building blocks of geometry
 Different types of lines and line relationships can be
found all around us
 Points, lines, and line segments are used when drawing
2-dimensional figures

Skills
Students will be able to…
 Discern two-dimensional shapes
 Find objects that are symmetric
 Understand points, lines, and segments

PART 2: ASSESSMENT EVIDENCE
Performance Tasks





Open-Ended Questions
Manipulatives to build various figures
Use of individual whiteboards or communicators
Drawing figures correctly

Other Assessment Tasks






Quizzes/ Tests
Daily Progress Checks
Informal assessment – games, class discussions, spiral review, daily mental math, center activities, use of appropriate vocabulary, entrance/exit
slips, etc.
Vocabulary quizzes

Opportunities for Student Reflection



Drawing
Conferencing with teachers/peers

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS














Math related Literature including – The Greedy Triangle, Grandfather Tang’s Story, Shape Up)
Use tangrams to learn about 2 dimensional figures
Find items in classroom that have various angles or are certain shapes
Games that practice geometry concepts including Fishing for Figures, Classify and Categorizing,
Draw a map using the various types of lines
Draw a scene (or a robot) using all of the different 2 dimensional shapes
Find examples in magazines of various types of lines, angles, and shapes
Use the clock’s hands to identify the different types of angles
Bingo Game using Geometry terms
Cut out all types of shapes and practice folding them to understand symmetry
Symmetric puzzles in which students have to draw the missing half
Interactive Computer activities such as measuring angles online, and viewing lines of symmetry for
different shapes

 Games (some listed above)
 Using manipulatives
 Reading related literature
 Computer activities (some listed above)
 Collaborative work
 Open-Ended questioning
 Scaffolded assignments (based on student’s level)
 Leveled homework (some with review for struggling students, enrichment problems for advanced
students)
 Center activities based on student ability
 Notebook (notes/journal writing)
 Worksheets
 Literature
 Manipulatives (geo-boards.)
 Textbook
 Rulers
 Computers
 Protractors
 Grid Paper
 Dot paper
 Tangrams

Title of Unit: Number and Operations in Base 10
Subject: Math

Grade: 4

Time Frame:

Developed by: Henderson and Fontanella
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
4.NBT.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. For example,
recognize that 700 ÷ 70 = 10 by applying concepts of place value and division.
4.NBT.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.
4.NBT.3. Use place value understanding to round multi-digit whole numbers to any place.
4.NBT.4. Fluently add and subtract multi-digit whole numbers using the standard algorithm.
4.NBT.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.
4.NBT.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.

Understandings

Essential Questions


Overarching Understandings
 Place value tells the value of each digit in a number
 Writing numbers in different forms (standard or
written) and comparing them is necessary in everyday
life
 At times, it is only necessary to estimate rather than
find an exact amount
 Whole numbers are added and subtracted using place
value
 Multiplication is used to quickly find the total numbers
of items in equal groups
 Division is a procedure for separating items into equal
sized groups. Leftover items are remainders
 Multiplication and division are inverse operations
Related Misconceptions










Students confuse greater than and less than signs
Students have difficulty understanding and
remembering period names
Students may compare numbers incorrectly because
they do not line up the place value correctly
Students may increase the wrong digit when rounding
Students may regroup incorrectly when addition and/or
subtracting
Students may put carried digit in incorrect place when
multiplying
Students may write a remainder that is greater that the
divisor
Students may read a division problem incorrectly
Students may use multiplication and division terms
incorrectly





How does place value help us to read, write, add and subtract whole
numbers?
How can we compare numbers correctly using the proper symbols?
How can rounding help you to get reasonable estimates?
How are multiplication and division used in daily situations?

Knowledge
Students will know…
Place value tells the value of each digit in a number
Writing numbers in different forms (standard or written) and
comparing them is necessary in everyday life
At times, it is only necessary to estimate rather than find an
exact amount
Whole numbers are added and subtracted using place value
Multiplication is used to quickly find the total numbers of items
in equal groups
Division is a procedure for separating items into equal sized
groups. Leftover items are remainders.
Multiplication and division are inverse operations

Skills
Students will be able to…
Find the place value of a number
Write numbers in different forms
Understand the appropriate times to estimate
Add numbers according to place value

PART 2: ASSESSMENT EVIDENCE
Performance Tasks





Open-Ended Questions
Manipulatives to demonstrate multiplication and division problems
Use of individual whiteboards or communicators
Flash card drills

Other Assessment Tasks





Quizzes/ Tests
Daily Progress Checks
Informal assessment – games, class discussions, spiral review, daily mental math, center activities, use of appropriate vocabulary, entrance/exit
slips, etc.
Vocabulary quizzes

Opportunities for Student Reflection




Drawing
Conferencing with teachers/peers
Journal writing

PART 3: LEARNING PLAN


LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS

































Math related Literature including Math Mysteries, The Man who Counted (A Collection of
Mathematical Adventures) How Big is a Million?
Interactive Computer Activities such as AAA Math and Gamequarium
Study Island
Flash Card Games
Card Games to add, subtract, or compare numbers
Estimation jar activities
Multiplication and Division Bingo
Games from textbook such as Luck of the Draw, Make the Greatest (least) Product, Sum, Difference, or
Number
Compare numbers using base 10 blocks
Rounding Raps and Poems
Jingles and Songs to practice multiplication facts
Use circulars from supermarket to practice adding and subtracting
Class games such as Around the World or Math Baseball
Create arrays for multiplication and division
Games (some listed above)
Using manipulatives
Reading related literature
Computer activities (some listed above)
Collaborative work
Open-Ended questioning
Scaffolded assignments (based on student’s level)
Leveled homework (some with review for struggling students, enrichment problems for advanced
students)
Center activities based on student ability
Notebook (notes/journal writing)
Worksheets
Literature
Manipulatives (geo-boards)
Textbook
Computers
Grid Paper
Calculators
Place value charts

Title of Unit: Measurement and Data
Subject: Math

Grade: 4

Time Frame:

Developed by: Henderson and Fontanella
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
4.MD.1. Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb, oz.; l, ml; 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.
4.MD.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.
4.MD.3. Apply the area and perimeter formulas for rectangles in real world and mathematical problems.
4.MD.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.
4.MD.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.
4.MD.6. Measure angles in whole-number degrees using a protractor. Sketch angles of specified measure.
4.MD.7. Recognize angle measure as additive. When an angle is decomposed into non-overlapping 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.

Understandings
Overarching Understandings
Customary and metric units are used to measure length,
capacity, and weight and time.
Conversions of measurements (from smaller to larger or larger
to smaller) are necessary to solve words problems
Area and perimeter formulas are used in the real world as well
as in Math.
Line plots can be used to display interpretive data.
Angles are geometric shapes found in the world around us.
Angles are measured in degrees using a protractor.

Related Misconceptions
Students may not be able to correctly identify fractional parts of
customary and metric length.
Students may confuse metric and customary measures
Students may not know that correct unit to use when measuring.
Students may not know whether to multiply or divide when
converting measurements.
Students confuse the concept of area and perimeter as well as
the formulas used to calculate them.
Students may have difficulty reading line plots.
Difficulty in measuring angles using a protractor.
Using a protractor incorrectly.

Essential Questions
How do we use customary and metric measurements and their conversions in our
daily lives?
How is measurement data interpreted and represented?
Where do we find angles in the world around us and how do we measure them?

Knowledge
Students will know…
How to measure length, capacity, weight, and time using
customary and metric units
The correct method to convert various units of measurement
Various strategies are used to solve word problems involving
measurement
Area and perimeter are used in real world situations and
mathematical problems
Line plots are used to display data
Angles are made up of geometric shapes and are found in the
world around us
Angles are measured with protractors

Skills
Students will be able to…
Measure length, capacity, weight, and time using customary and metric units
Convert various units of measurement using the correct method
Use various strategies to solve word problems involving measurement
Identify area and perimeter in real world situations and mathematical problems
Use line plots to display data
Identify geometric shapes in the world around us
Measure angles with protractors

PART 2: ASSESSMENT EVIDENCE
Performance Tasks




Open-Ended Questions
Manipulatives
Use of individual whiteboards or communicators

Other Assessment Tasks





Quizzes/ Tests
Daily Progress Checks
Informal assessment – games, class discussions, spiral review, daily mental math, center activities, use of appropriate vocabulary, entrance/exit
slips, etc.
Vocabulary quizzes

Opportunities for Student Reflection




Drawing
Conferencing with teachers/peers
Journal writing

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS




































Related literature including – How Tall, How Short, How Far away?
Measure capacity using everyday items
Measure various classroom items using customary and metric units
Create tables to show conversions of measurements
Play games from textbook including – Choose the Unit, Convert Metric Unit,
Interactive Computer Activities such as
Calculate the area and perimeter of certain sections or items in the classroom.
Find angles in the classroom and outside
Use protractor (and interactive one online) to measure angles
Use tangrams to show angles
Make an “angle maker” to show different sizes of angles
Draw a picture (or make one on computer) and measure angles present
Use clock to work with angles
Look at works of art and identify angles present
Games (some listed above)
Using manipulatives
Reading related literature
Computer activities (some listed above)
Collaborative work
Open-Ended questioning
Scaffolded assignments (based on student’s level)
Leveled homework (some with review for struggling students, enrichment problems for advanced
students)
Center activities based on student ability
Notebook (notes/journal writing)
Worksheets
Literature
Manipulatives (geo-boards)
Textbook
Computers
Grid Paper
Rulers (Centimeter and Inch)
Containers to show capacity
Balance
Clocks

Title of Unit: Number and Operations—Fractions 4.NF
Subject: Math

Grade: 4

Time Frame:

Developed by: Henderson and Fontanella
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
4.NF 1. Explain why a fraction a/b is equivalent to a fraction (n × a)/(n × b) by using visual 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.
4.NF 2. Compare two fractions with different numerators and different denominators, e.g., by creating common denominators or numerators, or by
comparing to a benchmark fraction such as 1/2. Recognize that comparisons are valid only when the two fractions refer to the same whole. Record the
results of comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.
4.NF 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. 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.
c. 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.
d. 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.NF 4. Apply and extend previous understandings of multiplication to multiply a fraction by a whole number.
a. Understand a fraction a/b as a multiple of 1/b. For example, 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).
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. For example, use a
visual fraction model to express 3 × (2/5) as 6 × (1/5), recognizing this product as 6/5. (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. For 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?
4.NF.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. For example, express 3/10 as 30/100, and add 3/10 + 4/100 = 34/100. [“Students who can generate equivalent
fractions can develop strategies for adding fractions with unlike denominators in general. But addition and subtraction with unlike denominators in
general is not a requirement at this grade.” (Footnote to Common Core State Standards)]
4.NF.6. Use decimal notation for fractions with denominators 10 or 100. For example, rewrite 0.62 as 62/100; describe a length as 0.62 meters; locate
0.62 on a number line diagram
4.NF.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.

Understandings

Essential Questions

Overarching Understandings

How are fractions and decimals used in the world around us?
How do we represent fractions and decimals?
How are fractions and decimals related?

Two fractions are equivalent if they are representations of the
same amount or quantity.
Fractions can be compared and ordered based on numerators
and denominators.
Fractions can be added to make a whole or subtracted to take
away from a whole.
Fractions are divided into equal parts.
Mixed numbers can be added or subtracted using equivalent
fractions.
Whole numbers can be multiplied by fractions.
Fractions and decimals are related.
Fractions can be written as decimals.
Decimals can be compared only when they refer to the same
whole.
Related Misconceptions
Students may think that if a denominator is larger, the fractional
part is bigger.
Students may represent fractions as unequal parts.
Students may think that when the numerators are the same, the
fraction with the greater denominator is the greater fraction
When adding fractions, students may simply add the
denominators as well as the numerators
If the fractional part of a sum is greater than 1, students may not
add the additional whole number.
When working with decimals, students may compare digits that
do not have the same value.
When adding or subtracting decimals, students may put the
decimal in the wrong place

Knowledge
Students will know…
Fractions with unlike denominators and numerators can be
equivalent
Fractions and decimals can be added, subtracted, and multiplied
Fractions and decimals are related

Skills
Students will be able to…
Solve fractions with unlike denominators and numerators for equivalency.
Add, subtract, and multiply fractions
Identify the relationships between fractions and decimals.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks





Open-Ended Questions
Manipulatives (fraction bars) to represent fractions
Use of individual whiteboards or communicators
Drawing fractions and decimals correctly

Other Assessment Tasks





Quizzes/ Tests
Daily Progress Checks
Informal assessment – games, class discussions, spiral review, daily mental math, center activities, use of appropriate vocabulary, entrance/exit
slips, etc.
Vocabulary quizzes

Opportunities for Student Reflection



Drawing
Conferencing with teachers/peers

PART 3: LEARNING PLAN


LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS

































Using fraction bars to provide visuals for students which will aid in understanding of adding, subtracting,
and making equivalent fractions
Math related literature including The King’s Equal
Various websites including Mr. Nussbaum, Harcourt website and McMillan website
Foldables to aid with chapter concepts
Make vocabulary cards
Card games
Using recipes to understand how fractions are used
Study Island
Make own fractions
Research times for Olympic events – Use them to compare and order decimals
Use pennies and dimes to relate decimals to money
Use rulers to demonstrate fractional parts and decimals
Games (some listed above)
Using manipulatives
Reading related literature
Computer activities (some listed above)
Collaborative work
Open-Ended questioning
Scaffolded assignments (based on student’s level)
Leveled homework (some with review for struggling students, enrichment problems for advanced
students)
Center activities based on student ability
Notebook (notes/journal writing)
Worksheets
Literature
Manipulatives (fraction bard)
Textbook
Rulers
Computers
Grid Paper
Play money
Recipes
Card games

Grade 5

Title of Unit: Number and Operations in Base Ten 5.NBT
Subject: Math

Grade: 5

Time Frame:

Developed by: Laura Dirscherl
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Place value
5.NBT.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.
5.NBT.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 whole-number exponents to denote powers of 10.
5.NBT.3. Read, write, and compare decimals to thousandths.
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.
5.NBT.4. Use place value understanding to round decimals to any place.
Operations
5.NBT.5. Fluently multiply multi-digit whole numbers using the standard algorithm.
5.NBT.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.
5.NBT.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.

Understandings

Essential Questions


Overarching Understandings
 Read and write numerals for whole numbers through
the billions period.
 Indicate place value of each digit of a number through
the billions place.
 Relate specific place values to the places to the right
and left.
 Write numbers in various forms, including word,
standard, and expanded.
 Show and predict patterns created by multiplying a
number by a multiple of ten.
 Write multiples of ten using whole number exponents.
 Compare whole numbers and decimals using <, >, and
= symbols.
 Round decimals to a given place.
Operations
 Fluently multiply multi-digit whole numbers using the
standard algorithm.
 Find whole-number quotients of whole numbers with
up to four-digit dividends and two-digit divisors using
various strategies.
 Explain division by using equations, rectangular arrays,
and/or area models.
 Add, subtract, multiply, and divide decimals to
hundredths and explain methods used.

Related Misconceptions
 Decimals are compared at the right instead of left.
 Place values are unrelated.
 Adding and subtracting with decimals and multiplying
and dividing with decimals are the same as whole
numbers.







How is the place value system used to organize numbers and what does each
place represent?
How can multi-digit numbers (billions place to thousandths place) be read
and written in various way?
How can multiplying or dividing by 10 (or a power of 10) affect a number?
How can we write multiples of ten using exponents?
When you compare numbers (both whole numbers and decimals) do you
compare starting from the right or the left? Why?
How do you round decimals?

Operations
 How do you multiply multi-digit numbers?
 What are various ways to divide multi-digit numbers?
 Are operations performed with decimals the same as with whole numbers? If
not how do they differ?

Knowledge
Students will know…











Skills
Students will be able to…
 Read numbers from billions to thousandths place
How to read a number from billions to thousandths
 Identify the place value of a given digit from the billions to the thousandths
place
place
How to identify the place value of a given digit from
 Relate how a specific place value is 10 times larger than the place to the right
the billions to the thousandths place
and 1/10 the value of the place to the left
How to relate how a specific place value is 10 times

Explain patterns in the number of zeros of the product when multiplying a
larger than the place to the right and 1/10 the value of
number by powers of 10
the place to the left
 Explaining patterns in the placement of the decimal point when a decimal is
How to explain patterns in the number of zeros of the
multiplied or divided by a power of 10
product when multiplying a number by powers of 10
 Use whole-number exponents to denote powers of 10
How to explain patterns in the placement of the decimal
 Read, write, and compare decimals to thousandths
point when a decimal is multiplied or divided by a
 Read and write decimals to thousandths in standard, expanded, and word
power of 10
form
How to use whole-number exponents to denote powers
 Compare two decimals to using >, =, and < symbols
of 10
 Round decimals to any place
How to read, write, and compare decimals to
Operations
thousandths

Multiply
multi-digit whole numbers using the standard algorithm
How to read and write decimals to thousandths in
 Find whole-number quotients of whole numbers with up to four-digit
standard, expanded, and word form
dividends and two-digit divisors using various strategies
How to compare two decimals to using >, =, and <

Explain division by using equations, rectangular arrays, and/or area models
symbols
 Add, subtract, multiply, and divide decimals to hundredths and explain
How to round decimals to any place
methods used

Operations
 How to multiply multi-digit whole numbers using the
standard algorithm.
 How to find whole-number quotients of whole numbers
with up to four-digit dividends and two-digit divisors
using various strategies
 How to explain division by using equations, rectangular
arrays, and/or area models.
 How to add, subtract, multiply, and divide decimals to
hundredths and explain methods used.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks







Sample problems
Participation
Completed class work
Proper use of manipulatives
Smartboard lesson
Class discussion

Other Assessment Tasks
Quizzes/ Tests
Daily Progress Checks
Informal assessment – games, class discussions, spiral review, daily mental math, center activities, use of appropriate vocabulary,
entrance/exit slips, etc
Opportunities for Student Reflection
• Self-assessment charts
• Journal Writing/Drawing
• Conferencing with teachers/peers

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS

Harcourt Math Textbook and Resources
MacMillan-McGraw Hill Textbook and Resources
Place Value Dice
Place Value Cards
Place value chart
Base ten block activities
Grid paper decimal models
Money games
Togit (make the highest/lowest number card/dice game)
Zero pattern activities
Book activities
Smartboard activities
Lattice method
Games
Real-world connections (class store, meaningful problem solving scenarios)
Reading related literature
Physical activities (number cards, comparing numbers)
Collaborative work
Open-Ended questioning
Scaffolded assignments (more or less “help” based on student’s level)
Leveled homework based on daily quick check (some with review for struggling students,
enrichment problems for advanced students)
Center activities based on student ability
Notebook (notes/journal writing)
Worksheets
Literature
Hundreds Chart
Manipulatives (cubes)
Textbook (MacMillan Chapter 1, Harcourt Ch 1,2,3,7, and 13)
Smartboard

Title of Unit: Number and Operations—Fractions 5.NF
Subject: Math

Grade: 5

Time Frame:

Developed by: Laura Dirscherl
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Adding and subtracting fractions
 5.NF.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. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12.
(In general, a/b + c/d = (ad + bc)/bd.)
 5.NF.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. For example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing
that 3/7 < 1/2.
Multiply and divide fractions
 5.NF.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, e.g., by using visual fraction models or equations to represent the
problem. For 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?
 5.NF.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.
For 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.NF.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.
 5.NF.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.
 5.NF.7. Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit fractions.
(Students able to in general, by reasoning about the relationship between multiplication and division. But division of a fraction by a fraction is
not a requirement at this grade.)
a) Interpret division of a unit fraction by a non-zero whole number, (Students able to multiply fractions in general can develop strategies to divide
fractions in general, by reasoning about the relationship between multiplication and division. But division of a fraction by a fraction is not a
requirement at this grade.) and compute such quotients. For 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. For 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, e.g.,
by using visual fraction models and equations to represent the problem. For 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?

Understandings

Essential Questions
Adding and subtracting fractions

Overarching Understandings
Adding and subtracting fractions
 Create equivalent fractions
 Add and subtract fractions
 Using real world knowledge, solve word problems
involving fractions
 Assess the reasonableness of word problems by using
benchmark fractions
Multiply and divide fractions
 Recognize a fraction as a division problem
 Solve word problems resulting in a fractional or mixed
number answer
 When fractions are multiplied the relationship between
numerators and the relationship between denominators
are maintained
 Create a visual representation of multiplying a fraction
by a fraction by tiling a rectangle with fractional sides
 Identify the relationship multiplying by a fraction has
on a product
 Use visual methods, as well as, equations to solve
fractional word problems
 Divide unit fractions by whole numbers and connect to
multiplication
 Divide whole numbers by unit fractions.
 Create scenarios that involve multiplying and dividing
by fractions

Related Misconceptions
Denominators can be added and subtracted
Multiplying by a fraction will always create a larger product
Dividing by a fraction will always create a lesser quotient





How do you create fractions with common denominators?
How do you add and subtract fractions?
How are fractions (and the addition and subtraction of) used in the real
world?
Multiply and divide fractions
 What is a fraction?
 Can a problem using whole numbers give an answer that is a fraction?
 How do we multiply fractions by whole numbers and other fractions?
 How can I visually display the multiplication of a fraction by a fraction?
 How does multiplying by a fraction affect the product?
 What are different methods that can be used to solve word problems
involving fractions?
 How do we divide fractions by whole numbers?
 How do we divide whole numbers by fractions?
 How are multiplication of a fraction and division of a fraction related?
 What real life situations will I have to multiply and divide fractions?

Knowledge
Students will know…
Adding and subtracting fractions
 How to create equivalent fractions to find a common
denominator
 How to add and subtract fractions
 How to solve real world problems involving fractions
 How to assess if an answer is reasonable by using
benchmark fractions as a comparison
Multiply and divide fractions
 How to recognize a fraction as a division problem
 How to solve word problems resulting in a fractional or
mixed number answer
 When fractions are multiplied the relationship between
numerators and the relationship between denominators
are maintained
 How to create a visual representation of multiplying a
fraction by a fraction by tiling a rectangle with
fractional sides
 How to identify the relationship multiplying by a
fraction has on a product
 How to use visual methods, as well as, equations to
solve fractional word problems
 How to divide unit fractions by whole numbers and
connect to multiplication
 How to divide whole numbers by unit fractions
 How to create scenarios that involve multiplying and
dividing by fractions

Skills
Students will be able to…
 Create equivalent fractions to find a common denominator.
 Add and subtract fractions
 Solve real world problems involving fractions
 Assess if an answer is reasonable by using benchmark fractions as a
comparison
Multiply and Divide Fractions
 Recognize a fraction as a division problem
 Solve word problems resulting in a fractional or mixed number answer
 Understand the relationships between numerators and denominators
 Create a visual representation of multiplying a fraction by a fraction by tiling
a rectangle with fractional sides
 Identifying the relationship multiplication a fraction has on a product
 Use visual methods, as well as, equations to solve fractional word problems
 Divide unit fractions by whole numbers and connect to multiplication
 Divide whole numbers by unit fractions
 Create scenarios that involve multiplying and dividing by fractions

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Practice on whiteboards
Smartboard Activity
Successful completion of worksheet
Student questioning
Participation and classroom activities
Proper use of manipulatives

Other Assessment Tasks
Quizzes/ Tests
Daily Progress Checks
Informal assessment – games, class discussions, spiral review, daily mental math, center activities, use of appropriate vocabulary,
entrance/exit slips, etc.

Opportunities for Student Reflection
Think-Pair-Share
Conferencing
Journal writing

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS

Harcourt Math Textbook and Resources
MacMillan-McGraw Hill Textbook and Resources
Fraction sticks
Pizza Fractions
Fraction tile game
Grid multiplication
Book activities
Smartboard activities
Games
Real-world connections (class store, meaningful problem solving scenarios)
Reading related literature
Physical activities (modeling fractions as a class, floor tile fractions)
Collaborative work
Open-Ended questioning
Scaffolded assignments (more or less “help” based on student’s level)
Leveled homework based on daily quick check (some with review for struggling students,
enrichment problems for advanced students)
Center activities based on student ability
Notebook (notes/journal writing)
Worksheets
Literature
Graph paper
Manipulatives (fraction sticks)
Textbook (MacMillan Chapter 1, Harcourt Ch 1,2,3,7, and 13)
Smartboard

Title of Unit: Measurement and Data 5.MD
Subject: Math

Grade: 5

Time Frame:

Developed by: Laura Dirscherl
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Convert like measurement units within a given measurement system.
5.MD.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.
Represent and interpret data.
5.MD.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. For 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.
Geometric measurement: understand concepts of volume and relate volume to multiplication and to addition.
5.MD.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.
5.MD.4. Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units.
5.MD.5. Relate volume to the operations of multiplication and addition and solve real world and mathematical problems involving volume.
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.
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.

Understandings
Overarching Understandings
Convert like measurement units within a given
measurement system.
 Solve problems that involve converting measurements
into different systems
Represent and interpret data.
 Create a line plot that displays data in fractional
measurements
 Use a line plot to interpret and solve questions
Geometric measurement: understand concepts of volume
and relate volume to multiplication and to addition.
 Volume can be calculated for solid figures
 Unit cubes can be used to measure volume
 Packing a figure with unit cubes is a way to find its
volume
 Volume can be found and recorded using various units
 Volume can be found using multiplication and at times
addition
 L x W x H and B x H for rectangular prisms are the
formulas used to find volume
 Volume is additive for non-overlapping rectangular
prisms
Related Misconceptions
 Volume of all figures can be found by L x W x H
 Units can be used interchangeably

Essential Questions
Convert like measurement units within a given measurement system.
 How do I solve problems using multiple measurement systems?
Represent and interpret data.
 How can I display data?
 Can I use my display to gather information and solve questions?
Geometric measurement: understand concepts of volume and relate volume to
multiplication and to addition.
 What is volume?
 How can volume be measured?
 What operations can I use to find volume?
 What formulas can be used to find volume?
 Is volume additive?

Knowledge
Students will know…
Convert like measurement units within a given
measurement system.
 How to solve problems that involve converting
measurements into different systems.
Represent and interpret data.
 How to create a line plot that displays data in fractional
measurements.
 How to use a line plot to interpret and solve questions.
Geometric measurement: understand concepts of
volume and relate volume to multiplication and to
addition.
 Volume can be calculated for solid figures.
 Unit cubes can be used to measure volume.
 Packing a figure with unit cubes is a way to find its
volume.
 Volume can be found and recorded using various units.
 Volume can be found using multiplication and at times
addition.
 L x W x H and B x H for rectangular prisms are the
formulas used to find volume and will be able to use
the formulas to find volume.
 Volume is additive for non-overlapping rectangular
prisms and will find volume for additive nonoverlapping figures.

Skills
Students will be able to…
 Solve problems that involve converting measurements into different systems.
 Create a line plot that displays data in fractional measurements.
use a line plot to interpret and solve questions.
 Calculate volume for solid figures.
 Measure volume using unit cubes.
 Pack a figure using unit cube to find volume.
 Find volume using multiplication and addition.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Practice on whiteboards
Smartboard Activity
Successful completion of worksheet
Student questioning
Participation and classroom activities
Proper use of manipulatives

Other Assessment Tasks
Quizzes/ Tests
Daily Progress Checks
Informal assessment – games, class discussions, spiral review, daily mental math, center activities, use of appropriate vocabulary,
entrance/exit slips, etc.

Opportunities for Student Reflection
• Self-assessment charts
• Journal Writing/Drawing
• Conferencing with teachers/peers

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS

Harcourt Math Textbook and Resources
MacMillan-McGraw Hill Textbook and Resources
Book activities
Smartboard activities
Find volume using unit cubes
Bring in box and find volume
Create a tower of boxes and find additive volume
Games
Real-world connections (class store, meaningful problem solving scenarios)
Reading related literature
Collaborative work
Open-Ended questioning
Scaffolded assignments (more or less “help” based on student’s level)
Leveled homework based on daily quick check (some with review for struggling students,
enrichment problems for advanced students)
Center activities based on student ability
Notebook (notes/journal writing)
Worksheets
Literature
Hundreds Chart
Manipulatives (cubes)
Textbook
Smartboard

Title of Unit: Operations and Algebraic Thinking
Subject: Math

Grade: 5

Time Frame:

Developed by: Caitlyn Dwyer
PART 1: IDENTIFY DESIRED RESULTS
Content Standards
5.OA.1. Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with these symbols.
5.OA.2. Write simple expressions that record calculations with numbers, and interpret numerical expressions without evaluating them. For 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.
5.OA.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 coordinate plane. For 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.
Understandings
Overarching Understandings
 Write and evaluate numerical and algebraic expressions
with symbols and using parenthesis
 Write simple equations that record calculations with
numbers without evaluating them
 Figure out number patterns with two given rules to
identify the relationship between corresponding terms
 Form ordered pairs from the identified pattern
 Graph ordered pairs on a coordinate plane. Then
generate terms in the resulting sequence and explain
why it is so
Related Misconceptions
 Not recognizing what the variable represents
 Not using parenthesis correctly
 Plotting coordinates on the wrong axis

Essential Questions












What is an algebraic expression?
What does the variable represent?
Can you evaluate the algebraic expression?
What do parenthesis/brackets/braces mean in an equation?
Can you write a simple expression for the word form of a calculation?
Can you figure out 2 patterns using 2 given rules?
What is the relationship between corresponding terms?
Can you form ordered pairs for the corresponding terms?
Can you graph your ordered pairs on a coordinate plane?
Can you figure out the sequential terms of your pattern?
Can you explain how you figured out the sequential terms?

Knowledge
Students will know…
 How to use parenthesis in numerical expressions and
how to evaluate expressions with symbols
 How to Write simple expressions that record
calculations with numbers
 How to interpret numerical expressions without
evaluating them
 How to Generate two numerical patterns using two
given rules
 Identify apparent relationships between corresponding
terms
 How to Form ordered pairs consisting of corresponding
terms from the two patterns, and graph the ordered
pairs on a coordinate plane
 How to generate terms in the resulting sequences, and
observe that the terms in one sequence are twice the
corresponding terms in the other sequence
 How to informally explain how they generated the
sequential terms.

Skills
Students will be able to…
 Use parenthesis in numerical expressions and evaluate expressions with
symbols
 Write simple expressions that record calculations with numbers
 Interpret numerical expressions without evaluating them
 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 coordinate plane
 Generate terms in the resulting sequence, and observe that the terms in one
sequence are twice the corresponding terms in the other sequence
 Informally explain how they generate sequential terms

PART 2: ASSESSMENT EVIDENCE
Performance Tasks







Practice on whiteboards
Smartboard Activity
Successful completion of worksheet
Student questioning
Participation and classroom activities
Proper use of manipulatives and coordinate graph

Other Assessment Tasks
Quizzes/ Tests
Daily Progress Checks
Informal assessment – games, class discussions, spiral review, daily mental math, center activities, use of appropriate vocabulary, entrance/exit slips,
etc.

Opportunities for Student Reflection
 Self-assessment charts
 Journal Writing/Drawing
 Conferencing with teachers/peers

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND
ENGAGEMENT ACTIVITIES

DIFFERENTIATION

MATERIALS









Harcourt Math Textbook and Resources
MacMillan-McGraw Hill Textbook and Resources
Smartboard Activities
Brainpop Activities
Coordinate graph – students come up and plot points
Coordinate Plotting Pictures
Stations













Technology
Games
Using measurement tools
Real-world connections (class store, meaningful problem solving scenarios)
Taking “ownership” by creating measurement tools
Reading related literature
Collaborative work
Rewards
Open-Ended questioning
Scaffolded assignments (more or less “help” based on student’s level)
Leveled homework based on daily quick check (some with review for struggling students, enrichment
problems for advanced students)
Center activities based on student ability
Notebook (notes/journal writing)
Worksheets
Literature / Textbook (Harcourt Chapter 4, 12, 23 and MacMillan Chapter
Manipulatives
Brainpop
whiteboards









GRADE 6

Title of Unit: Expressions and Equations
Subject: Expressions and Equations

Grade: 6

Time Frame:

Developed by: Loren Koch and Mariann Kronyak

PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Apply and extend previous understandings of arithmetic to algebraic expressions.
6.EE.1. Write and evaluate numerical expressions involving whole-number exponents.
6.EE. 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. For 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. For 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.
d. 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). For example, use the formulas V = s3 and A = 6 s2 to find the
volume and surface area of a cube with sides of length s = 1/2.
6.EE.3. Apply the properties of operations to generate equivalent expressions. For 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.
6.EE.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). For example, the expressions y + y + y and 3y are equivalent because they name the same number regardless of
which number y stands for.
Reason about and solve one-variable equations and inequalities.
6.EE.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.EE.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.
6.EE.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.
6.EE.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.
Represent and analyze quantitative relationships between dependent and independent variables.
6.EE.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 other quantity, thought of as the independent variable. Analyze
the relationship between the dependent and independent variables using graphs and tables, and relate these to the equation. For 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.
Understandings

Essential Questions

Overarching Understandings
 Apply and extend previous understanding of
arithmetic to algebraic expressions
 Reason about and solve one-variable equations and
inequalities
 Represent and analyze quantitative relationships
between dependent and independent variables
Related Misconceptions
 Multiplying the power by the base in exponents
 Difference between equation and expression
 Multiplying and dividing left to right in order of
operations
 Adding and subtracting left to right in order of
operations
 Mixing up the signs in inequalities

How do you solve exponents?
How do you write, read, and evaluate expressions?
What are mathematical terms for expressions?
What is the steps of order of the operations?
What is the difference between an expression and equation?
How do you solve an inequality?

Knowledge

Skills

Students will know…

Students will be able to…




Solve order of operations without exponents
Write and interpret numerical expressions









Write and evaluate expressions involving exponents.
Evaluate expression
Identify mathematical terms
Evaluating order of operations with exponents
Solve and write equations
Solve and write inequalities
Usage of equations in real-world situations

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Creating various activities to explore expression, equations, and inequalities.

Other Assessment Tasks








Quizzes
Tests
Ticket out
Foldable
Tables
Teacher observation
worksheet

Opportunities for Student Reflection
Journal entries.

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

Create a foldable for mathematical terms.
Create a table of powers with words expression and value.
Using cups and counters to model and find the value of an expression with a partner.
Usage of a scale to show the equality of both sides of an equation.
Use a small group to evaluate order of operation problems.
Use a number line to solve inequalities.

MOTIVATION AND ENGAGEMENT
ACTIVITIES

Using manipulatives, creating foldables and tables.

DIFFERENTIATION

Different levels of instruction of order of operations, equations, expressions and inequalities to
meet all learners needs.

MATERIALS







Cups
Counters
Scale
Number line
foldable

Title of Unit: Geometry
Subject: Area, volume, coordinate plane and three
dimensional figures
Developed by: Loren Koch and Mariann Kronyak

Grade: 6

Time Frame:

PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Solve real-world and mathematical problems involving area, surface area, and volume.
6.G.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.
6.G.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.
6.G.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.
6.G.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.

Understandings

Essential Questions

Overarching Understandings
Finding the area, surface area, and volume
Drawing polygons on a coordinate plane
Related Misconceptions
 Not substituting given measurements into the
formula correctly.
 Labeling the measurement units properly (squared
or cubed)
 Going the wrong direction when plotting points

How do you apply a formula to a figure to find its area?
How do you apply a formula to a figure to find its surface area?
How do you apply a formula to a figure to find its volume?
How do you find the area of an irregular shape?
How do you plot a polygon on a coordinate plane?

Knowledge

Skills

Students will know…

Students will be able to…


• Graph

points on the coordinate plane to solve
real-world and mathematical problems.
• Classify two-dimensional figures into categories
based on their properties.





Find the area of right triangles, other triangles, special quadrilaterals
and polygons.
Find the volume of rectangular prisms
Drawing polygons on a coordinate plane
Identifying three dimensional nets to find surface area.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Using creative and engaging ways to explore area, surface area and volume.

Other Assessment Tasks





Quizzes
Tests
Teacher observations of groups
Completion of geometry book

Opportunities for Student Reflection
Comparing their shapes when using geoboards.
Discussing the models of three dimensional shapes.

PART 3: LEARNING PLAN

MOTIVATION AND ENGAGEMENT
ACTIVITIES

 Using geoboards to create different shapes with given area.
 Geometry term book with pictures and definitions
 Use of model of three dimensional shapes to find the volume
 Play battleship with the polygons on a coordinate grid
Using different manipulatives to find area and volume.
Using games to learn the coordinate grid

DIFFERENTIATION

Leveling the numbers of the measurements to reach all levels of learning.

LEARNING ACTIVITIES

MATERIALS






Geoboards
Geometry book
Coordinate grid (graph paper)
Models of three dimensional shapes

Title of Unit: The number system
Subject: Whole numbers, integers, fractions and
decimals
Developed by: Loren Koch and Mariann Kronyak

Grade: 6

Time Frame:

PART 1: IDENTIFY DESIRED RESULTS
Content Standards
6.NS Apply and extend previous understandings of multiplication and division to divide fractions by fractions.
6.NS.1 Interpret and compute quotients of fractions, and solve word problems involving division of fractions by fractions, e.g., by using visual fraction
models and equations to represent the problem. For 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 2/3. (In general, (a/b) ÷ (c/d) =
ad/bc.) How much chocolate will each person 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 mile?
Compute fluently with multi-digit numbers and find common factors and multiples.
6.NS. 2. Fluently divide multi-digit numbers using the standard algorithm.
6.NS. 3. Fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation.
6.NS. 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. For example, express 36 + 8 as 4 (9 + 2).
Apply and extend previous understandings of numbers to the system of rational numbers.
6.NS. 5. Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature
above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and
negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation.
6.NS.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.
6.NS. 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. For example,
interpret –3 > –7 as a statement that –3 is located to the right of –7 on a number line oriented from left to right.
b. Write, interpret, and explain statements of order for rational numbers in real-world contexts. For example, write –3 oC > –7 oC to
express the fact that –3 oC is warmer than –7 oC.
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. For example, for an account balance of –30 dollars, write |–30| = 30 to
describe the size of the debt in dollars.
d. Distinguish comparisons of absolute value from statements about order. For example, recognize that an account balance less than –30
dollars represents a debt greater than 30 dollars.
6.NS. 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.

Understandings

Essential Questions

Overarching Understandings
 Multiply and divide fractions
 add, subtract, multiply, divide decimals
 meaning, absolute value, comparing of integers
 write, graph and solve inequalities
Related Misconceptions
 Mixing up the rules for adding with multiplying
with fractions
 When dividing fractions students forget to use the
reciprocal of the second fraction
 Forgetting to place decimal in the answer when
dividing or multiplying
 Mixing up the rules for multiplying or dividing
decimals
 Not understanding the meaning of the inequality
signs

What are the rules to multiply and dividing fractions?
How is dividing different from multiplying decimals?
How do you use absolute value to compare integers?
What are the meanings of the signs of inequalities?
How do you solve and graph inequalities?
How do you interpret and inequality?

Knowledge

Skills

Students will know…

Students will be able to…






How to add and subtract fractions.
How to add and subtract decimals.






Multiply and divide fractions
Multiply and divide decimals
Find the greatest factor and the least common multiple
Use the distributive property
Use integers(positive and negative numbers) to represent quantities of
real-world context(temperature)
Use of integers on a number line and a coordinate plane
Recognizing opposites on a number line
Understanding and ordering absolute value
Finding distance between points on a coordinate plane using absolute
value

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Using measurement and models to multiply and divide fractions and decimals.
Creating rule book for decimal and fractions.
Usage of various activities for meaning of integers.

Other Assessment Tasks






Quizzes
Tests
Teacher observations
Rubrics
Picture graphs and number lines

Opportunities for Student Reflection
Discussion of foldables that contain the rules
Discuss the common mistakes with decimals and fractions.

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND ENGAGEMENT
ACTIVITIES
DIFFERENTIATION

MATERIALS










Drawing bar diagram to explore part of a number
Use models to multiply fractions
Use measurement to create bar diagrams to solve division of fractions
Creating lyrics of the rules for solving decimal problems
Creating a foldable that contains the rules for decimals and fractions
Using the number line in various ways to show integers and absolute value
Plotting points to create a picture on a coordinate plane
Using number cards to compare positive negative numbers

Hands on activities using models, usage of games, and creating lyrics









Using student pairs with number cards to compare positive negative numbers
Using small group to create lyrics
Independent activities creating pictures
Graph paper
Number cards red and black
Blank bar diagrams
Smart board
Blank number lines

Title of Unit: Ratios and Proportional Relationships
Subject: Ratios and Proportions

Grade: 6

Time Frame: 2 weeks

Developed by: Loren Koch and Mariann Kronyak

PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Understand ratio concepts and use ratio reasoning to solve problems.
6.RP.1. Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. For 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.”
6.RP. 2. Understand the concept of a unit rate a/b associated with a ratio a:b with b
relationship. For 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
6.RP.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. For 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?
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, given a part and the percent.
d. Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when multiplying or dividing
quantities.

Understandings

Essential Questions

Overarching Understandings
Using ratios and proportions to solve real-world problems.
Related Misconceptions
 Recognition or unit rate in real-world problems
 Understanding how to compose ratio relationships
 Recognition of the word “per”

What is ratio relationship between two quantities?
What is unit rate?
How is unit rate and ratios used in real-world problems?

Knowledge

Skills

Students will know…

Students will be able to…

how to dissect a basic real-world problem.





Understand the concept of a ratio using ratio language.
Understand the concept of unit rate
Use ratio and rate reasoning to solve real-world problems

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Open-end questions regarding ratios and unit rates. Usage of sale problems.

Other Assessment Tasks





Quizzes
Tests
Ticket outs
Teacher observations

Opportunities for Student Reflection
Peer discussion within their groups or pairs.

PART 3: LEARNING PLAN

LEARNING ACTIVITIES




Make a table of equivalent ratios, find the missing values in those tables, and plot them in
a coordinate plane.
Creating real-world problems with ratios and rates using circulars and coupons.
Finding percent of a quantity such as sale items using the web.

MOTIVATION AND ENGAGEMENT
ACTIVITIES

Using circulars, coupons and using products that are available in their everyday life.

DIFFERENTIATION

Use the computers to search the web. Use small group instruction. Independent activities.

MATERIALS






Circulars
Coupons
Computers
Coordinate plane (graph Paper)

Title of Unit: Statistics and Probability
Subject: Statistics

Grade: 6

Time Frame:

Developed by: Loren Koch and Mariann Kronyak

PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Develop understanding of statistical variability.
6.SP.1. Recognize a statistical question as one that anticipates variability in
the data related to the question and accounts for it in the answers. For 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.
6.SP.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.
6.SP.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.
Summarize and describe distributions.
6.SP.4. Display numerical data in plots on a number line, including dot plots, histograms, and box plots.
6.SP.5. Summarize numerical data sets in relation to their context, such as by:
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.
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.

Understandings
Overarching Understandings
 Recognize statistical questions
 Display data in plots on a number line , line plot,
histogram and box plots
 Finding the measures of central tendencies
 Relating the choice of measures of center.

Essential Questions
1. How do you interpret number lines, line plots, and histograms?
2. Are you able to find the mean, median, and range of a set of data?
3. Can you represent and interpret data?

Related Misconceptions
Bar graph versus histogram
Meaning of central tendencies
Interpreting data wrong

Knowledge

Skills

Students will know…

Students will be able to…



Represent and interpret data
How to recognize a statistical question
Create and interpret number lines
Find the mean, median, and range of a set of data




Recognizing how to form a statistical question
Recognizing that statistical questions have a distribution described by
its center, spread, and overall shape
Create and interpret number line, line plots, histograms and box plots
Finding the mean, median and range of a set of data.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Using different parts of the brain to explore data .

Other Assessment Tasks







Quizzes
Teachers observations
Tests
Surveys
Graphs
rubrics

Opportunities for Student Reflection
Compare data on graphs in pairs
Swap surveys and critique statistical question for validity

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

Sing a song about mean, median, and range
Use manipulatives to explore mean
Create a survey and use data to creates the various graphs.

MOTIVATION AND ENGAGEMENT
ACTIVITIES

Collecting the data and creating own statistical question.

DIFFERENTIATION

Organize students into small groups with a mix of mathematical abilities in each group. Have each
group select an issue to research, them present arguments for or against the issue in graph form.

MATERIALS





Linking cubes
Lyrics to mean song
Graph paper

GRADE 7

Title of Unit: Ratios and Proportional Relationships
Subject: Math

Grade: 7

Time Frame: 1 month

Developed by: Judy Ackermann, Brittany Addeo, Jessica Campanelli, Jen Milligan

PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Analyze proportional relationships and use them to solve real-world and mathematical problems.
7.RP.1 Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or
different units. For example, if a person walks ½ mile in each ¼ hour, compute the unite rate as the complex fraction ½ / ¼ miles per hour,
equivalently 2 miles per hour.
7.RP.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.
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. For 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.
7.RP.3 Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest, tax, markups and
markdowns, gratuities and commissions, fees, percent increase and decrease, percent error.

Understandings

Essential Questions

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

1) What kind of relationships can proportions represent?
2) How is the graph of a proportion related to the unit rate?
3) How can a proportion be represented by an equation?
4) How are proportions related to percents?

Related Misconceptions
Simplifying rates or ratios with different units.
Understanding percent of change.
Recognizing that proportions are fractions.

Knowledge

Skills

Students will know…

Students will be able to…

What a rate is.
What a unit rate is.
What a ratio is.
How to simplify fractions.
Divisibility rules.

Compute unit rates with ratios or fractions.
Determine whether two quantities are in a proportional relationship.
Identify constant proportionality in tables, graphs, equations, and diagrams.
Represent proportional relationships by equations.
Explain what a point on a graph means in terms of the situation.
Identify unit rate on a graph
Use proportions to solve multistep ratios and percent problems.
Graph a proportion in the form y=mx.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Written quizzes and tests
Percent projects
Group projects
Real world applications to percents and ratios

Other Assessment Tasks
Accelerated Math
Study Island
Measuring Up
Teacher observations

Opportunities for Student Reflection
Homework
Group projects
Journals
Exit tickets

Test correction opportunities
“Do Now”

PART 3: LEARNING PLAN
LEARNING ACTIVITIES

MOTIVATION AND ENGAGEMENT
ACTIVITIES

DIFFERENTIATION

MATERIALS

Calculate your own grade using percents
Calculate tax and tip
Calculate percent increase and decrease based on coupons and sales
Determine unit rates of groceries
Group projects
Real world connections
Math Wars
Games
Student taught/led activities
Work is modified based on IEPs and 504s
Memory aids for different rules (songs, poems, visual representations, tactile representations)
Differentiated difficulty in problem solving
Use of calculators
Multiplication charts
Graph paper
Group work in heterogeneous/homogenous groups
Textbook
Workbook
Communicator Boards
Newspaper
Menus
Advertisements/Coupons

Title of Unit: Number systems
Subject: Math

Grade: 7

Time Frame: 2 months

Developed by: Judy Ackermann, Brittany Addeo, Jessica Campanelli, Jen Milligan

PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.
7.NS.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 0. For example, a hydrogen atom as 0 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 0 (are 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.
7.NS.2 Apply and extend previous understandings of multiplication and division and of 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.
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 0s or
eventually repeats.
7.NS.3 Solve real-world and mathematical problems involving the four operations with rational numbers (computations with rational
numbers extend the rules for manipulating fractions to complex fractions).

Understandings

Essential Questions

Overarching Understandings

1) What are different ways we can represent numbers, and how are they
related to each other?
2) What is absolute value?
3) How can we use the additive and multiplicative inverses, and how can they
be applied to real numbers?
4) How can rational numbers be added, subtracted, multiplied, and divided?
5) How can we add, subtract, multiply, and divide integers?

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

Related Misconceptions
Students cross multiply when multiplying fractions.
Not making common denominators.
Dividing by 0.
Positive/Negative rules of rational numbers

Knowledge

Skills

Students will know…

Students will be able to…

How to add, subtract, multiply and divide whole
numbers, fractions, and decimals
The basic understanding of integers, including ordering,
comparing, and finding the absolute value.
Greatest common factor and least common multiple.

Add, subtract, multiply, and divide rational numbers.
Convert a fraction to a decimal and vice versa.
Understand integers and be able to add, subtract, multiply, and divide them.
Use the properties of operations to solve problems with rational numbers.
Identify terminating and repeating decimals.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Written quizzes and tests
Rational number projects
Group projects
Real world applications to rational numbers.

Other Assessment Tasks
Accelerated Math
Study Island
Measuring Up
Teacher observations

Opportunities for Student Reflection
Homework
Group projects
Journals
Exit tickets

Test correction opportunities
“Do Now”

PART 3: LEARNING PLAN
LEARNING ACTIVITIES

MOTIVATION AND ENGAGEMENT
ACTIVITIES

DIFFERENTIATION

MATERIALS

Identify rational numbers in the real world (on billboards, signs, etc…).
Represent real world ideas with integers (i.e. Losing money, thermometer, altitude…).
Balancing a checkbook.
Group projects
Real world connections
Math Wars
Games
Student taught/led activities
Work is modified based on IEPs and 504s
Memory aids for different rules (songs, poems, visual representations, tactile representations)
Differentiated difficulty in problem solving
Use of calculators
Multiplication charts
Graph paper
Group work in heterogeneous/homogenous groups
Textbook
Workbook
Communicator Boards
Thermometers
Two color counters
Number line

Title of Unit: Expressions and Equations
Subject: Math

Grade: 7

Time Frame: 2 months

Developed by: Judy Ackermann, Brittany Addeo, Jessica Campanelli, Jen Milligan

PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Use properties of operations to generate equivalent expressions.
7.EE.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients.
7.EE.2 Understand that rewriting an expression in different forms in a problem context can shed light on the problem and how the
quantities in it are related. For example, a + 0.05a = 1.05a means that “increase by 5%” is the same as “multiply by 1.05.”
Solve real-life and mathematical problems using numerical and algebraic expressions and equations.
7.EE.3 Solve multistep 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 numbers in any form; convert
between forms as appropriate; and assess the reasonableness of answers using mental computation and estimation strategies. For
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 ¾ inches long in the center of a door that is 27 ½ 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.
7.EE.4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations or 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. For 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. For 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 solution.

Essential Questions

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

1) How can the properties of operations be used to solve linear equations
with rational coefficients?
2) How can rewriting an expression or equation shed light on the real
meaning of the expression or equation?
3) How can equations and inequalities be used to model and solve word
problems?

Related Misconceptions
Students misread word problems.
Students use the wrong operation when solving
equations (working backwards).
Students forget to “flip” the sign when solving
inequalities with negatives or when the variable is on the
right.

Knowledge

Skills

Students will know…

Students will be able to…

Operations on rational numbers.
How to convert between percents, decimals, and
fractions.

Solve simple and complex equations with rational numbers with variables on
one side.
Use variables to represent real world quantities.
Solve word problems using equations and inequalities.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Written quizzes and tests
Equations and expressions projects
Group projects
Real world applications to equations and expressions.

Other Assessment Tasks
Accelerated Math
Study Island
Measuring Up
Teacher observations

Opportunities for Student Reflection
Homework
Group projects
Journals
Exit tickets

Test correction opportunities
“Do Now”

PART 3: LEARNING PLAN
LEARNING ACTIVITIES

MOTIVATION AND ENGAGEMENT
ACTIVITIES

DIFFERENTIATION

Make up your own word problems.
Write equations from real world applications, including salary with commission, flat rates plus
hourly rates, and driving/movement.
Write equations from manipulative activities.
Group projects
Real world connections
Math Wars
Games
Student taught/led activities
Work is modified based on IEPs and 504s
Memory aids for different rules (songs, poems, visual representations, tactile representations)
Differentiated difficulty in problem solving
Use of calculators
Multiplication charts
Graph paper
Group work in heterogeneous/homogenous groups

MATERIALS

Textbook
Workbook
Communicator Boards
Two color counters
Algebra tiles
Word problems
Graphing calculators
Graph paper

Title of Unit: Geometry
Subject: Math

Grade: 7

Time Frame: 2 ½ months

Developed by: Judy Ackermann, Brittany Addeo, Jessica Campanelli, Jen Milligan

PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Draw, construct, and describe geometrical figures and describe the relationships between them.
7.G.1 Solve problems involving scale drawings or geometric figures, including computing actual lengths and areas from a scale drawing
and reproducing a scale drawing at a different scale.
7.G.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.
7.G.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.
Solve real-life and mathematical problems involving angle measure, area, surface area, and volume.
7.G.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.
7.G.5 Use facts about supplementary, complementary, vertical, and adjacent angles in a multistep problem to write and solve simple
equations for an unknown angle in a figure.
7.G.6 Solve real-world and mathematical problems involving area, volume and surface area of two- and three-dimensional objects
composed of triangles, quadrilaterals, polygons, and cubes, and right prisms.

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

Essential Questions
1) How can scale drawings help us compute actual lengths and areas?
2) How can we draw geometric shapes with only a ruler, compass, and
protractor?
3) What do cross sections of three dimensional shapes look like?
4) How can formulas for area and circumference be used

Related Misconceptions
Using formulas.
Understanding the difference between volume and area.
Understanding the difference between squared and
cubed units.
Proportional relationships.

Knowledge

Skills

Students will know…

Students will be able to…

How to draw and identify different polygons.
How to find the area of parallelograms and triangles.

Solve problems using scale models.
Draw geometric shapes given certain conditions
Identify the cross section of a three dimensional figure
Identify the three dimensional figure from its net
Know how to use the formulas for perimeter, area, circumference, volume,
and surface area.
Identify supplementary, complementary, vertical and adjacent angles
Solve simple equations for an unknown angle.
Find the area of irregular figures.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Written quizzes and tests
Geometry projects
Group projects
Real world applications to geometry.

Other Assessment Tasks
Accelerated Math
Study Island
Measuring Up
Teacher observations

Opportunities for Student Reflection
Homework
Group projects
Journals
Exit tickets

Test correction opportunities
“Do Now”

PART 3: LEARNING PLAN
LEARNING ACTIVITIES

MOTIVATION AND ENGAGEMENT
ACTIVITIES

DIFFERENTIATION

MATERIALS

Draw figures with rulers, protractors and compasses.
Find the area of real-world irregular shapes (floor plans…).
Construct nets out of paper.
Find the area of nets and compare to surface area of the original figure.
Group projects
Real world connections
Math Wars
Games
Student taught/led activities
Work is modified based on IEPs and 504s
Memory aids for different rules (songs, poems, visual representations, tactile representations)
Differentiated difficulty in problem solving
Use of calculators
Multiplication charts
Graph paper
Group work in heterogeneous/homogenous groups
Textbooks
Pattern blocks
Workbooks
Solid three dimensional figures
Communicator Boards
Rulers
Nets
Geoboards
Graph paper
Tangrams
Protractors/compasses/rulers
Interactive internet sites
Geometer’s Sketchpad

Title of Unit: Statistics and Probability
Subject: Math

Grade: 7

Time Frame: 2 ½ months

Developed by: Judy Ackermann, Brittany Addeo, Jessica Campanelli, Jen Milligan

PART 1: IDENTIFY DESIRED RESULTS
Content Standards
Use random sampling to draw inferences about a population.
7.SP.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.
7.SP.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. For example, estimate the
mea 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.
Draw informal comparative inferences about two populations.
7.SP.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. For 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.
7.SP.4 Use measures of center and measure of variability for numerical data from random samples to draw informal comparative
inference about two populations. For 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.
Investigate chance processes and develop, use and evaluate probability models.
7.SP.5 Understand that the probability of a change even 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 even, a probability around ½ indicates an event is
neither unlikely nor likely, and a probability near 1 indicated a likely event.
7.SP.6 Approximate the probability of a chance event by collecting data on the chance process that produces it and observing its long0run
relative frequency, and predict the approximate relative frequency given the probability. For 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.SP.7 Develop the probability model and use it to find probability 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 probability of
events. For 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 was selected.
b. Develop a probability model (which may not be uniform) by observing frequencies in data generated from a change process. For
example, find the approximate probability that a spinning penny will land heads up of that a tossed paper clip will land open-end down.
For the outcomes for the spinning penny appear to be equally likely based on the observed outcomes?
7.SP.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. For 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?

Understandings
Overarching Understandings
Use random sampling to draw inferences about a
population.
Draw informal comparative inferences about two
populations.
Investigate chance processes and develop, use, and
evaluate probability models.
Related Misconceptions
Students develop probabilities that are more than 1 or
less than 0.
Students do not remember the difference between a
sample and a population.
Students confuse simple and compound probabilities.

Essential Questions
1) What is the difference between a sample and a population?
2) What are different ways of collecting data?
3) What are the measures of center and variability?
4) How is probability calculated?

Knowledge

Skills

Students will know…

Students will be able to…

Mean, median, variability, and interquartile range.
How to sample data.

Survey to create sample data, and find measures of central tendency.
Use sample data to make inferences about a population.
Compare measures of central tendency.
Understand that probability is a number from 0 to 1, and that ½ is an event
that is equally likely or unlikely.
Approximate the probability of an event by collecting data.
Develop a probability model.
Find probabilities of compound events.
Use the Fundamental Counting Principal.
Create tree diagrams.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks
Written quizzes and tests
Probability and statistics projects
Group projects
Real world applications to probability and statistics.

Other Assessment Tasks
Accelerated Math
Study Island
Measuring Up
Teacher observations

Opportunities for Student Reflection
Homework
Group projects
Journals

Exit tickets
Test correction opportunities
“Do Now”

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND ENGAGEMENT
ACTIVITIES

DIFFERENTIATION

MATERIALS

Survey classmates on a topic and find measures of central tendency.
Conduct an experiment by flipping a coin/rolling a dice to show that the more events that occur,
the closer experimental probability gets to theoretical probability.
Perform simulations using random number tables/generators.
Draw tree diagrams.
Group projects
Real world connections
Math Wars
Games
Student taught/led activities
Work is modified based on IEPs and 504s
Memory aids for different rules (songs, poems, visual representations, tactile representations)
Differentiated difficulty in problem solving
Use of calculators
Multiplication charts
Graph paper
Group work in heterogeneous/homogenous groups
Textbook
Dice
Workbook
Marbles
Communicator Boards
Coins
Spinners
Straws

GRADE 8

Title of Unit: Expressions and Equations
Subject: Math

Grade: 8

Time Frame:

Developed by: 8th Grade Team

PART 1: IDENTIFY DESIRED RESULTS
Content Standards: 8.EE
Work with Radicals and Integer Exponents
Understand the connections between proportional relationships, lines and linear equations
Analyze and solve linear equations and pairs of simultaneous linear equations
8.EE.1. Know and apply the properties of integer exponents to generate equivalent numerical expressions. ( 32 × 3–5 = 3–3 = 1/33 = 1/27).
8.EE.2. Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p,
where p is a positive rational number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that
2 is irrational.
8.EE.3. Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities,
and to express how many times as much one is than the other. For example, estimate the population of the United States as 3 × 108 and
the population of the world as 7 × 109, and determine that the world population is more than 20 times larger.
8.EE.4. Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific notation
are used. Use scientific notation and choose units of appropriate size for measurements of very large or very small quantities (e.g., use
millimeters per year for seafloor spreading). Interpret scientific notation that has been generated by technology.
8.EE.5. Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional

relationships represented in different ways. For example, compare a distance-time graph to a distance-time equation to determine which
of two moving objects has greater speed.
8.EE.6. Use similar triangles to explain why the slope m is the same between any two distinct points on a non-vertical line in the
coordinate plane; derive the equation y = mx for a line through the origin and the equation y = mx + b for a line intercepting the vertical
axis at b.
8.EE.7. Solve linear equations in one variable.
a. Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs,
because points of intersection satisfy both equations simultaneously.
b. Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple
cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot simultaneously be 5 and 6.
c. Solve real-world and mathematical problems leading to two linear equations in two variables. For example, given coordinates for two
pairs of points, determine whether the line through the first pair of points intersects the line through the second pair.

Understandings
Overarching Understandings




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

Essential Questions
1) When are exponents used and why are they important?
2) What is the relationship between exponents and roots?
3) Why do we use scientific notation and how is it a form of exponential
expression?
4) How is the direct variation in a linear equation a representation of a
proportional relationship? How would that apply to similar triangles?
5) How can the relationship between an independent and dependent
event be represented graphically and how can two such events be
analyzed?

Related Misconceptions





All radicals result in whole numbers
Negative exponents result in a negative number
Failure to recognize direct variation as a linear
equation
Proportions are not fractions

Knowledge

Skills

Students will know…

Students will be able to…

How to simplify expressions involving exponents,
negative exponents, radicals and scientific notation.

Use and apply properties of exponents, radicals and scientific notation.

How to determine the slope of a linear equation and to
identify the proportional relationship between two
variables.
The various methodologies to solve for two linear
equations.

Graph proportional relationships, including unit rate, similar triangles and
direct variation.
Analyze and solve systems of equations with multiple strategies and apply to
real world examples.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks




Written quizzes and tests
Projects, both individual and group
Real world application examples

Other Assessment Tasks







Study Island
Teacher observation
Class participation
Class work, both individual and group activities
Homework
Measuring Up (East Rutherford)

Opportunities for Student Reflection






Homework
Do Now
Group work
Exit tickets (East Rutherford)
Smartboard examples (Carlstadt)

PART 3: LEARNING PLAN

LEARNING ACTIVITIES










Study guides and worksheets
Textbook
Notes
Student group work
Classroom activities
Whiteboard / Communicator board activities
Games
Manipulatives





MOTIVATION AND ENGAGEMENT
ACTIVITIES

DIFFERENTIATION

MATERIALS























Smart Board (Carlstadt)
Math labs and real world activities to demonstrate linear relationships in every day life.
Cross-curricular referencing to science and application of scientific notation as ways to
express very large and very small numbers.
Games
Group work
Student taught examples
Math Wars
Real world examples and problems
Projects
All work and assessments are modified per IEP and 504 directives
Differentiated difficulty in problem solving
Songs, poems, visual representations, tactile activities, memory tricks to remember various
rules
Heterogeneous groupings when appropriate to introduce new information
Homogeneous groupings when appropriate to reinforce and master strategies
Use of calculators or memory aids as needed
Accelerated math (East Rutherford)
Real world, life, and business models
Cross curricular referencing
Manipulatives
Smartboard (Carlstadt)
White boards, Graphing paper, calculators, measurement tools, etc.
Text
Workbooks
Study Island

Title of Unit: Functions
Subject: Math

Grade: 8

Time Frame:

Developed by: 8th Grade Team

PART 1: IDENTIFY DESIRED RESULTS
Content Standards 8.F
Define, evaluate and compare functions.
Use functions to model relationships between quantities.
8.F.1. Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered
pairs consisting of an input and the corresponding output. (Function notation is not required in Grade 8.)
8.F.2. Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by
verbal descriptions). For example, given a linear function represented by a table of values and a linear function represented by an
algebraic expression, determine which function has the greater rate of change.
8.F.3. Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not
linear. For example, the function A = s2 giving the area of a square as a function of its side length is not linear because its graph contains
the points (1,1), (2,4) and (3,9), which are not on a straight line.
8.F.4. Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of the
function from a description of a relationship or from two (x, y) values, including reading these from a table or from a graph. Interpret the
rate of change and initial value of a linear function in terms of the situation it models, and in terms of its graph or a table of values.
8.F.5. Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is
increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described
verbally.

Understandings
Overarching Understandings



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

Essential Questions



How can patterns, relations and functions be used as tools to best
describe and help explain real world situations?
How can we use multiple representations, such as: tables, graphs and
relations to describe and predict a relationship?

Related Misconceptions
 A linear representation is not infinite
 Linear equations can only progress in a positive
direction along the x-axis (graphing can only go
forward, not back)
 When creating a table for a linear function,
students fail to choose reasonable x values to
create the table.

Knowledge

Skills

Students will know…

Students will be able to…

Ways to demonstrate the relationship between
independent and dependent variables in tables,
functional relationships and graphs.
How to apply real world examples to linear equations
and graphic representations and vice versa.
How to extrapolate and predict outcomes based on
linear functions and graphs.

Write linear equations in slope-intercept form from the data representation
in a table and to create a table based on a given linear equation.
Graph linear functions from data in a table
Graph linear equations using intercepts
Graph linear equations using the slope-intercept form

PART 2: ASSESSMENT EVIDENCE
Performance Tasks




Written quizzes and tests
Projects, both individual and group
Real world application examples

Other Assessment Tasks







Study Island
Teacher observation
Class participation
Class work, both individual and group activities
Homework
Measuring Up (East Rutherford)

Opportunities for Student Reflection






Homework
Do Now
Group work
Exit tickets (East Rutherford)
Smartboard examples (Carlstadt)

PART 3: LEARNING PLAN

LEARNING ACTIVITIES







Study guides and worksheets
Textbook
Notes
Student group work
Classroom activities

MOTIVATION AND ENGAGEMENT
ACTIVITIES

DIFFERENTIATION

MATERIALS





























Whiteboard / Communicator board activities
Games
Manipulatives
Smart Board (Carlstadt)
Math labs and real world activities to demonstrate linear relationships in every day life.
Draw connections in mathematical representations of slope in every day life (stairs, ski)
Games
Group work
Student taught examples
Math Wars
Real world examples and problems
Projects
All work and assessments are modified per IEP and 504 directives
Differentiated difficulty in problem solving
Songs, poems, visual representations, tactile activities, memory tricks to remember various
rules
Heterogeneous groupings when appropriate to introduce new information
Homogeneous groupings when appropriate to reinforce and master strategies
Use of calculators or memory aids as needed
Accelerated math (East Rutherford)
Real world, life, and business models
Cross curricular referencing
Manipulatives
Smartboard (Carlstadt)
White boards, Graphing paper, calculators, measurement tools, etc.
Text
Workbooks
Study Island

Title of Unit: Geometry
Subject: Math

Grade: 8

Time Frame:

Developed by: 8th Grade Team

PART 1: IDENTIFY DESIRED RESULTS
Content Standards 8.g
Understand congruence and similarity using physical models, transparencies or geometry software.
Understand and apply the Pythagorean Theorem.
Solve real-world and mathematical problems involving volume of cylinders, cones and spheres.
8.G.1. Verify experimentally the properties of rotations, reflections, and translations:
a. Lines are taken to lines, and line segments to line segments of the same length.
b. Angles are taken to angles of the same measure.
c. Parallel lines are taken to parallel lines.
8.G.2. Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of
rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.
8.G.3. Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.
8.G.4. Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of
rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the
similarity between them.
8.G.5. Use informal arguments to establish facts about the angle sum and exterior angle of triangles, about the angles created when
parallel lines are cut by a transversal, and the angle-angle criterion for similarity of triangles. For example, arrange three copies of the
same triangle so that the sum of the three angles appears to form a line, and give an argument in terms of transversals why this is so.
8.G.6. Explain a proof of the Pythagorean Theorem and its converse.
8.G.7. Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and mathematical problems in
two and three dimensions.

8.G.8. Apply the Pythagorean Theorem to find the distance between two points in a coordinate system.
8.G.9. Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems.

Understandings
Overarching Understandings




Understand the congruence and similarity
Understand an apply the Pythagorean Theorem
Solve real world and mathematical problems
involving volume of cylinders, cones and spheres

Related Misconceptions




Congruence and similarity are the same thing.
The application of Pythagorean Theorem will not
change regardless of substituting the legs and
hypotenuse.
A unit does not necessarily need to be expressed
as a cube when representing volume.

Essential Questions
1) What is the difference between congruence and similarity?
2) How does a shape change through geometric transformations on a
coordinate plane? How does that relate to congruence or similarity?
3) How do geometric relationships between cylinders, cones and spheres
help solve problems in a real world context?
4) How does Pythagorean Theorem apply to my world?

Knowledge

Skills

Students will know…

Students will be able to…

How to apply and develop strategies and formulas for
finding the measurement of geometric objects in
distance, area and volume.
How to determine the legs and hypotenuse of right
triangles by applying Pythagorean theorem.
The relationship between determining slope and
Pythagorean Theorem through the distance formula.
Describe and show geometric transformations?

Solve for volume using the proper formulas and by understanding the
relationship between area and volume.
Use Pythagorean Theorem to determine the distance between two points on
a coordinate plane.
Move geometric figures in a coordinate plane by translation, rotation,
reflection and dilation.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks




Written quizzes and tests
Projects, both individual and group
Real world application examples

Other Assessment Tasks







Study Island
Teacher observation
Class participation
Class work, both individual and group activities
Homework
Measuring Up (East Rutherford)

Opportunities for Student Reflection






Homework
Do Now
Group work
Exit tickets (East Rutherford)
Smartboard examples (Carlstadt)

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND ENGAGEMENT
ACTIVITIES

DIFFERENTIATION

MATERIALS































Study guides and worksheets
Textbook
Notes
Student group work
Classroom activities
Whiteboard / Communicator board activities
Games
Manipulatives
Smart Board (Carlstadt)
1/3 volume demonstration cones to cylinders and pyramids to prisms
Derive Pythagorean Theorem with squares (East Rutherford)
I Heart Pythagoras Day (creating Pythagorean hearts - Carlstadt)
Pi Day
Games
Group work
Student taught examples
Math Wars
Real world examples and problems
Projects
All work and assessments are modified per IEP and 504 directives
Differentiated difficulty in problem solving
Songs, poems, visual representations, tactile activities, memory tricks to remember various
rules
Heterogeneous groupings when appropriate to introduce new information
Homogeneous groupings when appropriate to reinforce and master strategies
Use of calculators or memory aids as needed
Accelerated math (East Rutherford)
Real world, life, and business models
Cross curricular referencing
Manipulatives







Smartboard (Carlstadt)
White boards, Graphing paper, calculators, measurement tools, etc.
Text
Workbooks
Study Island

Title of Unit: Statistics and Probability
Subject: Math

Grade: 8

Time Frame:

Developed by: 8th Grade Team

PART 1: IDENTIFY DESIRED RESULTS
Content Standards: 8.5P Investigate patterns of association in bivariate data.

8.SP.1. Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two
quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear association.
8.SP.2. Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that suggest
a linear association, informally fit a straight line, and informally assess the model fit by judging the closeness of the data points to the line.
8.SP.3. Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope and
intercept. For example, in a linear model for a biology experiment, interpret a slope of 1.5 cm/hr as meaning that an additional hour of
sunlight each day is associated with an additional 1.5 cm in mature plant height.
8.SP.4. Understand that patterns of association can also be seen in bivariate categorical data by displaying frequencies and relative
frequencies in a two-way table. Construct and interpret a two-way table summarizing data on two categorical variables collected from
the same subjects. Use relative frequencies calculated for rows or columns to describe possible association between the two variables.
For example, collect data from students in your class on whether or not they have a curfew on school nights and whether or not they have
assigned chores at home. Is there evidence that those who have a curfew also tend to have chores?

Understandings

Essential Questions

Overarching Understandings
 Investigate patterns and associations in bivariate
data
Related Misconceptions



1) How can the collection and display of data in scatterplots be used to
make predictions?
2) What is the correlation between two events demonstrated in a
scatterplot?

A negative to negative relationship is a negative
correlation
A line of fit must go through the origin

Knowledge

Skills

Students will know…

Students will be able to…

Use the line of fit to make predictions.
Analyze the relationship between dependent and
independent variables.

Identify a correlation as positive, negative or non-existent.
Identify the dependent and independent variables in a relationship.

How to create a line of fit.
The difference between positive and negative slope.

PART 2: ASSESSMENT EVIDENCE

Performance Tasks




Written quizzes and tests
Projects, both individual and group
Real world application examples

Other Assessment Tasks







Study Island
Teacher observation
Class participation
Class work, both individual and group activities
Homework
Measuring Up (East Rutherford)

Opportunities for Student Reflection






Homework
Do Now
Group work
Exit tickets (East Rutherford)
Smartboard examples (Carlstadt)

PART 3: LEARNING PLAN
LEARNING ACTIVITIES





Study guides and worksheets
Textbook
Notes

MOTIVATION AND ENGAGEMENT
ACTIVITIES

DIFFERENTIATION

MATERIALS






























Student group work
Classroom activities
Whiteboard / Communicator board activities
Games
Manipulatives
Smart Board (Carlstadt)
Math labs and real world activities to demonstrate linear relationships in every day life.
Games
Group work
Student taught examples
Math Wars
Real world examples and problems
Projects
All work and assessments are modified per IEP and 504 directives
Differentiated difficulty in problem solving
Songs, poems, visual representations, tactile activities, memory tricks to remember various
rules
Heterogeneous groupings when appropriate to introduce new information
Homogeneous groupings when appropriate to reinforce and master strategies
Use of calculators or memory aids as needed
Accelerated math (East Rutherford)
Real world, life, and business models
Cross curricular referencing
Manipulatives
Smartboard (Carlstadt)
White boards, Graphing paper, calculators, measurement tools, etc.
Text
Workbooks
Study Island

Title of Unit: The Number System
Subject: Math

Grade: 8

Time Frame:

Developed by: 8th Grade Team

PART 1: IDENTIFY DESIRED RESULTS
Content Standards: 8.NS: Know that numbers are not rational and approximate them by rational numbers
8.NS.1. Understand informally that every number has a decimal expansion; the rational numbers are those with decimal expansions that
terminate in 0s or eventually repeat. Know that other numbers are called irrational.
8.NS.2. Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them approximately on a
number line diagram, and estimate the value of expressions (e.g., p2). For example, by truncating the decimal expansion of 2, show that
2 is between 1 and 2, then between 1.4 and 1.5, and explain how to continue on to get better approximations.

Understandings

Essential Questions

Overarching Understandings

Can the student identify a number and classify it within the subsets of
numbers, including rational numbers and irrational numbers?



Number sub sets and classifications, including
rational and irrational.
 Define rational and irrational numbers using
terms such as terminating and/or repeating
 Order any given set of numbers in mixed form
(whole, integer, fraction, decimal, radical)
Related Misconceptions



All radicals result in a whole number
All sets are subsets (ie: all integers are natural
numbers)

Knowledge

Can the student recognize a number as rational or irrational based on the
definition?

Can the student put numbers in order, even if they are in different forms (ie:
natural, fraction, decimal, radical)

Skills

Students will know…

Students will be able to…

The definition, sets and subsets to classify numbers and
the definitions of rational and irrational numbers.

Identify sets and subsets of numbers from natural to real, including
differentiating rational and irrational numbers; classify numbers
appropriately to their set and order them appropriately

Famous irrational numbers, such as pi.

PART 2: ASSESSMENT EVIDENCE
Performance Tasks




Written quizzes and tests
Projects, both individual and group
Real world application examples

Other Assessment Tasks







Study Island
Teacher observation
Class participation
Class work, both individual and group activities
Homework
Measuring Up (East Rutherford)

Opportunities for Student Reflection






Homework
Do Now
Group work
Exit tickets (East Rutherford)
Smartboard examples (Carlstadt)

PART 3: LEARNING PLAN

LEARNING ACTIVITIES

MOTIVATION AND ENGAGEMENT
ACTIVITIES

DIFFERENTIATION

MATERIALS
































Textbook
Notes
Student group work
Classroom activities
Whiteboard / Communicator board activities
Games
Manipulatives
Smartboard (Carlstadt)
Number within a Number Wheel
Games
Group work
Student taught examples
Math Wars
Real world examples and problems
Projects
All work and assessments are modified per IEP and 504 directives
Differentiated difficulty in problem solving
Songs, poems, visual representations, tactile activities, memory tricks to remember rules
Heterogeneous groupings when appropriate to introduce new information
Homogeneous groupings when appropriate to reinforce and master strategies
Use of calculators or memory aids as needed
Accelerated Math (East Rutherford)
Real world, life, and business models
Cross curricular referencing
Manipulatives
Smartboard (Carlstadt)
White boards, Graphing paper, calculators, measurement tools, etc.
Text
Workbooks
Study Island

BECTON REGIONAL HIGH SCHOOL MATHEMATICS

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
ALGEBRA 1
Unit One – Variables, Expressions, and Equations
Essential Questions
 How can you solve equations?
 Can equations that appear to be different be equivalent?
 What kinds of relationships can proportions represent?
 How can you represent very large and very small numbers?
 How can you simplify and solve expressions involving exponents?
Section 1: Linear Equations
Section 2: Absolute Value Equations
Section 3: Formula Equations
Section 4: Ratios, Proportions, Percents
Section 5: Exponential Expressions
Section 6: Radical Expressions and Equations
Unit Two – Equations and Inequalities
Essential Questions
 What information does the equation of a line give you?
 How can you make predications based on a graph?
 Can systems of equations model real-world situations?
 How are the properties of real numbers related to polynomials?
 What are the different methods that you use to add and subtract polynomials?
Section 1: Slope Intercept Form
Section 2: Point-Slope Form
Section 3: Standard Form
Section 4: Solving and Graphing Inequalities on a number line
Section 5: Solving Systems of Linear Equations
Section 6: Polynomial Operations
Section 7: Factoring Quadratic Expressions
Section 8: Quadratic Formula

Unit Three – Graphing Linear Equations and Inequalities
Essential Questions
 How can collecting and analyzing data help you make decisions or predictions?
 How can you make and interpret different representations of data?
 What does the slope of a line indicate about a line?
 How can you graph inequalities?
 What does a solution represent in a system?
Section 1: Probability
Section 2: Odds
Section 3: Data and Analysis
Section 4: Plotting Points and intercepts
Section 5: Slope and Rate of Change
Section: 6: Functions and Relations
Section 7: Graphing the solution of System of Linear equations
Section 8: Graphing a linear inequality in two variables
Section 9: Solving a system of linear inequalities by graphing
Unit Four – Quadratic and Exponential Functions
Essential Questions
 How do non-linear functions differ from linear functions?
 What is the difference between exponential growth and decay?
 How do graphs of non-linear functions apply to real life scenarios?
 How does the Pythagorean Theorem apply to both Algebra and Geometry?
Section 1: Exponential Growth
Section 2: Exponential Decay
Section 3: Graphing using a table
Section 4: Graphing using intercepts and vertex
Section 5: Pythagorean and its Converse
Section 6: Distance and Midpoint Formula
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would
not necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1.
2.
3.
4.
5.
6.

Lecture
Textbook readings and assignments
Demonstrations
Simulations
Problem solving
Computer Software applications

7. Internet research and activities
8. Projects
9. Field trips
10. Manipulatives
Assessment Strategies
1. Section tests
2. Marking period tests
3. Quarterly Examinations
4. Quizzes
5. Cooperative/collaborative group evaluations
6. Research papers/essays
7. Presentations
8. Internet/Library research
9. PowerPoint presentations
10. Homework
Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student
hand book.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of
excused absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of
extra help whenever necessary.
Common Core for Mathematics
F-IF Interpreting Functions
F-IF.1 Understand Domain and Range
F-IF.2 Use Function Notation
F-IF.6 Rate of Change
F-IF.7 Analyze Functions
F-IF.8 Properties of Functions
F-BF Building Functions
F-BF.1 Write a function between two quantities
F-LE Linear, Quadratic, and Exponential
F-LE.1 Distinguish between Linear and Exponential Functions
F-LE.3 Observing linear and quadratic graphs and tables
F-LE.5 Interpret Linear and Exponential Functions

S-ID Interpreting Categorical and Quantitative Data
S-ID.1 Representing data with plots
S-ID.2 Data Distribution
S-ID.7 Interpret Linear Models
S-IC Making Inferences and Justifying Conclusions
S-IC.1 Understand statistics as a process
S-IC.2 Use results to make predictions
S-IC.3 Experiments and Observations
S-CP Conditional Probability and the Rules of Probability
S-CP.1 Subset, Unions, and Intersections
S-CP.2 Independent Events
S-CP.3 Conditional Probability
S-MD Using Probability to Make Decisions
S-MD.1 Define a Random Variable
S-MD.2 Expected Value
S-MD.5 Possible Outcomes
A-SSE Seeing Structure in Expressions
A-SSE.1 Interpret Expressions
A-SSE.2 Rewrite Expressions
A-SSE.3 Factor a Quadratic Expression
A-APR Arithmetic with Polynomials and Rational Expressions
A-APR.1 Perform Arithmetic Operations
A-APR.3 Identify Zeros of Polynomials
A-CED Creating Equations
A-CED.1 Creating Equations and Inequalities in One Variable
A-CED.2 Equations and Inequalities in Two Variable
A-CED.4 Rearrange Formulas
A-REI Reasoning with Equations and Inequalities
A-REI.1 Explain each step in solving an Equation
A-REI.2 Solve rational and radical equations
A-REI.3 Solve Linear Equations and Inequalities
A-REI.4 Solve Quadratic Equations
A-REI.5 Solve Systems of Equations
A-REI.6 Solve Systems of Equations Using Graphs
A-REI.7 Solve Systems of Equations Algebraically
A-REI.10 Understand what the Solution of a Graph Means
A-REI.12 Graph the Solutions of a Linear Inequality

Technological Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.1 Follow a complex multistep procedure
RST.4 Determine the meaning of symbols and key terms
RST.5 Understand relationships between key terms
RST.7 Translate quantitative or technical information from words into visuals
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
ALGEBRA 1 RC
Unit One: Introduction to Algebra 1
Essential Questions
 How do you evaluate algebraic expressions and powers?
 How do you add/subtract/multiply and divide positive and negative numbers?
 How can you solve equations?
 How do you find probability of an event?
 How do you graph linear equations?
Section 1: Evaluate Expressions, Solve Equations, add/subtract/multiply/divide real numbers
Section 2: Probability and Odds
Section 3: Graphing and Solve Linear Equations
Unit Two: Linear Equations
Essential Questions
 What information does the equation of a line give you?
 How can you make a prediction based on a graph?
 How can you solve a system of equations?
Section 1: Writing Linear Equations
Section 2: Find Slope and Rate of change
Section 3: Systems of Linear Equations
Unit Three: Linear Inequalities
Essential Questions
 How do you solve and graph (absolute value) inequalities?
 How do you graph a linear inequality in two variables?
 How can you solve a system of inequalities?
Section 1: Solving Linear Inequalities
Section 2: Graphing Linear Inequalities
Section 3: Systems of Inequalities
Unit Four: Polynomial and Nonlinear Functions
Essential Questions
 How do you use properties of exponents?
 What are the different methods used to add/subtract polynomials?
 How do you graph a quadratic function?

Section 1: Exponential Functions
Section 2: Polynomials and Factoring
Section 3: Quadratic Equations and Functions
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would
not necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1. Lecture
2. Textbook readings and assignments
3. Demonstrations
4. Simulations
5. Problem solving/cooperative learning activities
6. Computer Software applications
7. Internet research and activities
8. Projects
9. Field trips
10. Manipulative
Assessment Strategies
1.
2.
3.
4.
5.
6.
7.
8.

Class work practice/participation
Quarterly Exams. Quizzes
Cooperative/collaborative group evaluations
Research papers/essays
Presentations
Internet/Library research
PowerPoint presentations
Homework

Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student hand
book.
2. To report to the designated classrooms or locations on time with all required materials.(Keep an
assignment pad and organizer)
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.
5. Follow all rules and procedures for each individual class.

COMMON CORE for Mathematics
A-SSE Structure in Expressions
A-SSE 1: Interpret parts of an expression
A-APR Arithmetic with Polynomials
A-APR.1 Perform arithmetic operation on polynomials
A-REI Reasoning with Equations and Inequalities
A-REI.3 Solve linear equations/inequalities in one variable
A-REI.4 Solve Quadratic equations
S-CP Conditional Probability and the Rules of Probability
S-CP.1 Subset, Unions, and Intersections
S-CP.2 Independent Events
S-CP.3 Conditional Probability
S-CP.4 Construct and Interpret Two-Way Frequency Tables
F-IF Interpreting Functions
F-IF.1 Understand Domain and Range
F-IF.2 Use Function Notation
F-IF.6 Rate of Change
F-IF.7 Analyze Functions
F-IF.8 Properties of Functions
Technological Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.4 Determine the meaning of symbols, terms and phrases
RST.3 Follow multistep procedures
RST.7 Translate information visually or mathematically into words
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
ALGEBRA 1A
Unit One – Number Sense and Operations
Essential Questions
 How can you represent quantities, patterns and relationships?
 How are properties related to Algebra?
 How can you represent very large and very small numbers?
 How can you make and interpret different representations of data?
 How do mathematical ideas interconnect and build on one another?
 How do operations affect numbers?
 How can you simplify expressions and solve equations involving exponents?
Section 1: Solve Linear Equations and Inequalities
Section 2: Formulas and Functions
Section 3: Ratios, Proportions, Percents
Section 4: Probability and Data Analysis
Section 5: Operations with Exponents
Section 6: Exponential Growth and Decay
Section 7: Scientific Notation
Section 8: Direct and Indirect Variation
Section 9: Operations with Radical Expressions
Section 10: Simplifying & Solving Radicals
Unit Two – Solving and Graphing Equations and Inequalities
Essential Questions
 What does the slope of a line indicate about a line?
 What information does the equation of a line give you?
 How can you make predications based on a graph?
 How can you solve a system of equations?
 Can systems of equations model real-world situations?
 How do you represent relationships between quantities that are not equal?
 Can inequalities that appear different be equivalent?
 How can you solve inequalities?
Section 1: Graphing Linear Equations and Functions
Section 2: Writing Linear Equations
Section 3: Graphing Quadratic Equations
Section 4: Systems of Linear Equations
Section 5: Linear Inequalities
Section 6: Systems of Linear Inequalities

Unit Three – Quadratic and Exponential Functions
Essential Questions
 Can two algebraic expressions that appear different be equivalent?
 How are the properties of real numbers related to polynomials?
 What are the different methods that you use to add and subtract polynomials?
 How is multiplying binomials similar to multiplying two-digit numbers?
 What is the difference between factoring the difference of squares and the factoring of
perfect square trinomials?
Section 1: Operations with Polynomials
Section 2: Factoring Polynomials
Section 3: Solving Polynomials
Section 4: The Quadratic Formula and the Discriminant
Section 5: The Pythagorean Theorem and Its Converse
Section 6: The Distance and Midpoint Formulas
Unit Four – Rational Expressions
Essential Questions
 Why is factoring important when simplifying rational expressions?
 How can manipulating rational expressions to its simplest form solve problems?
 How are operations with rational expressions related to operations with rational numbers?
 How are rational expressions similar to fractions?
Section 1: Simplifying Rational Expressions
Section 2: Operations with Rational Expressions
Section 3: Divide Rational Expressions
Section 4: Solving Rational Equations
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would
not necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1. Lecture
2. Textbook readings and assignments
3. Demonstrations
4. Simulations
5. Problem solving
6. Computer Software applications
7. Internet research and activities
8. Projects
9. Field trips
10. Manipulatives

Assessment Strategies
1. Section tests
2. Marking period tests
3. Quarterly Examinations
4. Quizzes
5. Cooperative/collaborative group evaluations
6. Research papers/essays
7. Presentations
8. Internet/Library research
9. PowerPoint presentations
10. Homework
Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student
hand book.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.
COMMON CORE for Mathematics
F-IF Interpreting Functions
F-IF.1 Understand Domain and Range
F-IF.2 Use Function Notation
F-IF.6 Rate of Change
F-IF.7 Analyze Functions
F-IF.8 Properties of Functions
F-BF Building Functions
F-BF.1 Write a function between two quantities
F-LE Linear, Quadratic, and Exponential
F-LE.1 Distinguish between Linear and Exponential Functions
F-LE.3 Observing linear and quadratic graphs and tables
F-LE.5 Interpret Linear and Exponential Functions
S-ID Interpreting Categorical and Quantitative Data
S-ID.1 Representing data with plots
S-ID.2 Data Distribution
S-ID.7 Interpret Linear Models

S-IC Making Inferences and Justifying Conclusions
S-IC.1 Understand statistics as a process
S-IC.2 Use results to make predictions
S-IC.3 Experiments and Observations
S-CP Conditional Probability and the Rules of Probability
S-CP.1 Subset, Unions, and Intersections
S-CP.2 Independent Events
S-CP.3 Conditional Probability
S-MD Using Probability to Make Decisions
S-MD.1 Define a Random Variable
S-MD.2 Expected Value
S-MD.5 Possible Outcomes
A-SSE Seeing Structure in Expressions
A-SSE.1 Interpret Expressions
A-SSE.2 Rewrite Expressions
A-SSE.3 Factor a Quadratic Expression
A-APR Arithmetic with Polynomials an Rational Expressions
A-APR.1 Perform Arithmetic Operations
A-APR.3 Identify Zeros of Polynomials
A-APR.6 Rewrite simple rational expressions in different forms
A-CED Creating Equations
A-CED.1 Creating Equations and Inequalities in One Variable
A-CED.2 Equations and Inequalities in Two Variable
A-CED.4 Rearrange Formulas
A-REI Reasoning with Equations and Inequalities
A-REI.1 Explain each step in solving an Equation
A-REI.2 Solve rational and radical equations
A-REI.3 Solve Linear Equations and Inequalities
A-REI.4 Solve Quadratic Equations
A-REI.5 Solve Systems of Equations
A-REI.6 Solve Systems of Equations Using Graphs
A-REI.7 Solve Systems of Equations Algebraically
A-REI.10 Understand what the Solution of a Graph Means
A-REI.12 Graph the Solutions of a Linear Inequality
N-RN The Real Number System
N-RN. 2 Rewrite expressions involving radicals and rational exponents

Technological Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.1 Follow a complex multistep procedure
RST.4 Determine the meaning of symbols and key terms
RST.5 Understand relationships between key terms
RST.7 Translate quantitative or technical information from words into visuals
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
GEOMETRY
Unit One – Introduction to Geometry
Essential Questions
 What are the basic figures of Geometry?
 What dimensions are these figures representing and how can we calculate their measure?
 What is a polygon?
 How can you distinguish between convex, concave, equilateral, equiangular, regular polygon?
 What are the properties of the various quadrilaterals?
 What is the Pythagorean Theorem?
 How can you apply special right triangles to find the area of regular polygons?
Section 1: Patterns and Inductive Reasoning
Section 2: Points, Lines & Planes
Section 3: Segments and Angles
Section 4: Perimeter, Circumference, Area
Section 5: Polygons and Their Properties
Section 6: Trapezoids and Kites
Section 7: Area of Triangles & Quadrilaterals
Section 8: Pythagorean Theorem and Its Converse
Section 9: Trigonometric Ratios
Section 10: Special Right Triangles
Section 11: Area of Regular Polygons
Unit Two – Formulas, Theorems and Reasoning
Essential Questions
 What are the dimensions that make a solid?
 How do you calculate the surface area, volume, and other measures of a polyhedron?
 How do you write conditional and bi-conditional statements?
 How can you use theorems to prove a particular outcome?
 What are the properties of parallel and perpendicular lines?
Section 1: Exploring Solids
Section 2: Surface Area and Volume of All Solids
Section 3: Conditional and Bi-conditional Statements
Section 4: Inductive and Deductive Reasoning
Section 5: Parallel Lines & Transversals
Section 6: Parallel & Perpendicular Lines in the Coordinate Plane

Unit 3 – Triangles and Motion
Essential Questions
 What are the properties and relationships that exist amongst triangles?
 What are the criteria for congruent triangles?
 What are the different movements that a figure can undergo in 2 dimensions?
Section 1: Triangles and Angles
Section 2: Congruent Triangles
Section 3: Properties of Triangles
Section 4: Rigid Motion in a Plane
Unit 4 – Similarity and Circles
Essential Questions
 What are a ratio and a proportion?
 How can they be used to find various relationships?
 What is a circle?
 What are the various segments and figures that can be present in circles?
Section 1: Ratio & Proportion
Section 2: Similar Polygons
Section 3: Circles and Their Properties
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Math Department. The instructor would not
necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1.
2.
3.
4.
5.
6.
7.

Lecture
Textbook readings and assignments
Demonstrations
Simulations
Problem solving
Projects
Field trips

Assessment Strategies
1.
2.
3.
4.

Section Quizzes
Chapter Test
Quarterly Examinations
Class work practice/ participation

5.
6.
7.
8.

Cooperative/collaborative group evaluations
Writing Assessments
Presentations/Projects
Homework

Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student hand
book.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.
COMMON CORE for Mathematics
G.CO Congruence
G.CO.1. Understand precise definitions of angle, circle and line segment
G-CO.2. Represent transformations in the plane
G-CO.3. Describe the rotations and reflections that carry certain polygons onto itself
G-CO.4. Develop definitions of rotations, reflections, and translations
G-CO.5. Draw the transformed figure given a geometric figure
G-CO.6. Given two figures decide if they are congruent
G-CO.7. Show that two triangles are congruent using corresponding sides and angles
G-CO.8. Explain how the criteria for triangle congruence
G-CO.9. Prove theorems about lines and angles
G-CO.10. Prove theorems about triangles
G-CO.11. Prove theorems about parallelograms
G-SRT Similarity, Right Triangles, & Trigonometry
G-SRT.2. Decide if two figures are similar
G-SRT.3. Use the properties of similarity transformations to establish the AA criterion
G-SRT.4. Prove theorems about triangles
G-SRT.5. Solve problems and prove relationships in geometric figures
G-SRT.6. Side ratios in right triangles lead to definitions of trigonometric ratios for acute angles
G-SRT.8. Use trigonometric ratios and the Pythagorean Theorem to solve right triangles
G-C Circles
G-C.1. Prove that all circles are similar.
G-C.2. Identify and describe relationships among inscribed angles, radii, and chords
G-C.5. Derive the formula for the area of a sector
G-GPE Expressing Geometric Properties with Equations
G-GPE.4. Use coordinates to prove simple geometric theorems algebraically.
G-GPE.5. Prove the slope criteria for parallel and perpendicular lines
G-GPE.7. Use coordinates to compute perimeters

G-GMD Geometric Measurement & Dimension
G-GMD.1. Give an informal argument for the formulas
G-GMD.3. Use volume formulas
G-GMD.4. Identify the shapes of two-dimensional cross-sections

G-MG Modeling with Geometry
G-MG.1. Use geometric shapes, their measures, and their properties to describe objects
G-MG.2. Apply concepts of density based on area and volume in modeling situations
G-MG.3. Apply geometric methods to solve design problems
Technology Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.1 Cite specific textual evidence to support analysis
RST.3 Follow precisely a complex multi step procedure
RST.4 Determine the meaning of symbols and key terms
RST.7 Translate information expressed mathematically into words
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
GEOMETRY RC
Unit One – Introduction to Geometry
Essential Questions
 What are the basic figures of Geometry?
 What dimensions are these figures representing and how can we calculate their measure?
 How can you distinguish between convex, concave, equilateral, equiangular, regular polygon?
 How can you prove that a quadrilateral is a parallelogram?
 What are the properties of the various quadrilaterals?
Section 1:
Section 2:
Section 3:
Section 4:
Section 5:
Section 6:
Section 7:
Section 8:

Patterns and Inductive Reasoning
Points, Lines & Planes
Segments and Angles
Perimeter, Circumference, Area
Polygons and Their Properties
Trapezoids and Kites
Area of Quadrilaterals
Area of Regular Polygons

Unit Two – Formulas, Theorems and Reasoning
Essential Questions
 What are the dimensions that make a solid?
 How do you calculate the surface area, volume, and other measures of a polyhedron?
 How do you construct a logical argument?
 How do you write conditional and bi-conditional statements?
 How can you use theorems to prove a particular outcome?
 What are the properties of parallel and perpendicular lines?
Section 1: Exploring Solids
Section 2: Surface Area and Volume of All Solids
Section 3: Conditional and Bi-conditional Statements
Section 4: Inductive and Deductive Reasoning
Section 5: Parallel Lines & Transversals
Section 6: Parallel & Perpendicular Lines in the Coordinate Plane

Unit 3 – Triangles and Motion
Essential Questions
 What are the properties and relationships that exist amongst triangles?
 If you know the lengths of two sides of a right triangle, how do you find the third side?
 What are the criteria for congruent triangles?
 How can you apply special right triangles to find the area of regular polygons?
 What are the different movements that a figure can undergo in 2 dimensions?
Section 1: Triangles and Angles
Section 2: Area of Triangles
Section 3: Pythagorean Theorem and Its Converse
Section 4: Trigonometric Ratios
Section 5: Special Right Triangles
Section 6: Congruent Triangles
Section 7: Properties of Triangles
Section 8: Rigid Motion in a Plane
Unit 4 – Similarity and Circles
Essential Questions
 How do you use ratios and proportions to solve a problem?
 How can they be used to find various relationships?
 How can you verify that a segment is tangent to a circle?
 What are the various segments and figures that can be present in circles?
Section 1: Ratio, Proportion and Geometric Mean
Section 2: Use Proportions to Solve Geometry Problems
Section 3: Similar Polygons
Section 4: Circles and Their Properties
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Math Department. The instructor would not
necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented. ( Assessment as per IEP)
Instructional Strategies
1.
2.
3.
4.
5.
6.
7.

Lecture
Textbook readings and assignments
Demonstrations
Simulations
Problem solving (cooperative learning activities)
Projects
Field trips

Assessment Strategies
1.
2.
3.
4.
5.
6.
7.
8.

Section Quizzes
Chapter Test
Quarterly Examinations
Class work practice/ participation
Cooperative/collaborative group evaluations
Writing Assessments
Presentations/Projects
Homework

Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student hand
book.
2. To report to the designated classrooms or locations on time with all required materials. (assignment
pad, notebook, organizer.)
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.
COMMON CORE for Mathematics
G.CO Congruence
G.CO.1. Understand precise definitions of angle, circle and line segment
G-CO.2. Represent transformations in the plane
G-CO.3. Describe the rotations and reflections that carry certain polygons onto itself
G-CO.4. Develop definitions of rotations, reflections, and translations
G-CO.5. Draw the transformed figure given a geometric figure
G-CO.6. Given two figures decide if they are congruent
G-CO.7. Show that two triangles are congruent using corresponding sides and angles
G-CO.8. Explain how the criteria for triangle congruence
G-CO.9. Prove theorems about lines and angles
G-CO.10. Prove theorems about triangles
G-CO.11. Prove theorems about parallelograms
G-SRT Similarity, Right Triangles, & Trigonometry
G-SRT.2. Decide if two figures are similar
G-SRT.3. Use the properties of similarity transformations to establish the AA criterion
G-SRT.4. Prove theorems about triangles
G-SRT.5. Solve problems and prove relationships in geometric figures
G-SRT.6. Side ratios in right triangles lead to definitions of trigonometric ratios for acute angles
G-SRT.8. Use trigonometric ratios and the Pythagorean Theorem to solve right triangles

G-C Circles
G-C.1. Prove that all circles are similar.
G-C.2. Identify and describe relationships among inscribed angles, radii, and chords
G-C.5. Derive the formula for the area of a sector
G-GPE Expressing Geometric Properties with Equations
G-GPE.4. Use coordinates to prove simple geometric theorems algebraically.
G-GPE.5. Prove the slope criteria for parallel and perpendicular lines
G-GPE.7. Use coordinates to compute perimeters
G-GMD Geometric Measurement & Dimension
G-GMD.1. Give an informal argument for the formulas
G-GMD.3. Use volume formulas
G-GMD.4. Identify the shapes of two-dimensional cross-sections
G-MG Modeling with Geometry
G-MG.1. Use geometric shapes, their measures, and their properties to describe objects
G-MG.2. Apply concepts of density based on area and volume in modeling situations
G-MG.3. Apply geometric methods to solve design problems
Technology Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.1 Cite specific textual evidence to support analysis
RST.3 Follow precisely a complex multi step procedure
RST.4 Determine the meaning of symbols and key terms
RST.7 Translate information expressed mathematically into words
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
GEOMETRY A
Unit One – Introduction to Geometry
Essential Questions
 What are the basic figures of Geometry?
 What dimensions are these figures representing and how can we calculate their measure?
 What is a polygon?
 How can you distinguish between convex, concave, equilateral, equiangular, regular polygon?
 What are the properties of the various quadrilaterals?
 What is the Pythagorean Theorem?
 How can you apply special right triangles to find the area of regular polygons?
Section 1: Patterns and Inductive Reasoning
Section 2: Points, Lines & Planes
Section 3: Segments and Angles
Section 4: Perimeter, Circumference, Area
Section 5: Polygons and Their Properties
Section 6: Trapezoids and Kites
Section 7: Area of Triangles & Quadrilaterals
Section 8: Pythagorean Theorem and Its Converse
Section 9: Trigonometric Ratios
Section 10: Special Right Triangles
Section 11: Area of Regular Polygons
Unit Two – Formulas, Theorems and Reasoning
Essential Questions
 What are the dimensions that make a solid?
 How do you calculate the surface area, volume, and other measures of a polyhedron?
 How do you write conditional and bi-conditional statements?
 How can you use theorems to prove a particular outcome?
 What are the properties of parallel and perpendicular lines?
Section 1: Exploring Solids
Section 2: Surface Area and Volume of All Solids
Section 3: Conditional and Bi-conditional Statements
Section 4: Inductive and Deductive Reasoning
Section 5: Writing Proofs
Section 6: Parallel Lines & Transversals
Section 7: Parallel & Perpendicular Lines in the Coordinate Plane

Unit 3 – Triangles and Motion
Essential Questions
 What are the properties and relationships that exist amongst triangles?
 What are the criteria for congruent triangles?
 What are the different movements that a figure can undergo in 2 dimensions?
 What happens to the figure if more than one movement occurs?
Section 1: Triangles and Angles
Section 2: Congruent Triangles
Section 3: Triangles and Coordinate Proof
Section 4: Properties of Triangles
Section 5: Rigid Motion in a Plane
Section 6: Translations and Vectors
Section 7: Glide Reflections and Compositions
Section 8: Frieze Patterns
Unit 4 – Similarity and Circles
Essential Questions
 What are a ratio and a proportion?
 How can they be used to find various relationships?
 What is a circle?
 What are the various segments and figures that can be present in circles?
Section 1: Ratio & Proportion
Section 2: Similar Triangles and Polygons
Section 3: Dilations
Section 4: Tangents to Circles
Section 5: Arcs & Chords
Section 6: Inscribed Angles
Section 7: Segment Lengths in Circles
Section 8: Equations of Circles
Section 9: Locus
Section 10: Circumference and Arc Length
Section 11: Area and Area of a Sector
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Math Department. The instructor would not
necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1. Lecture
2. Textbook readings and assignments
3. Demonstrations

4. Simulations
5. Problem solving
6. Projects
7. Field trips
Assessment Strategies
1.
2.
3.
4.
5.
6.
7.
8.

Section Quizzes
Chapter Test
Quarterly Examinations
Class work practice/ participation
Cooperative/collaborative group evaluations
Writing Assessments
Presentations/Projects
Homework

Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student hand
book.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.
COMMON CORE for Mathematics
G.CO Congruence
G.CO.1. Know precise definitions of angle, circle and line segment
G-CO.2. Represent transformations in the plane
G-CO.3. Describe the rotations and reflections that carry certain polygons onto itself
G-CO.4. Develop definitions of rotations, reflections, and translations
G-CO.5. Draw the transformed figure given a geometric figure
G-CO.6. Given two figures decide if they are congruent
G-CO.7. Show two triangles are congruent using corresponding sides and angles
G-CO.8. Explain how the criteria for triangle congruence
G-CO.9. Prove theorems about lines and angles
G-CO.10. Prove theorems about triangles
G-CO.11. Prove theorems about parallelograms
G-SRT Similarity, Right Triangles, & Trigonometry
G-SRT.2. Decide if two figures are similar
G-SRT.3. Use the properties of similarity transformations to establish the AA criterion
G-SRT.4. Prove theorems about triangles
G-SRT.5. Solve problems and prove relationships in geometric figures.

G-SRT.6. Side ratios in right triangles lead to definitions of trigonometric ratios for acute angles.
G-SRT.8. Use trigonometric ratios and the Pythagorean Theorem to solve right triangles
G-C Circles
G-C.1. Prove that all circles are similar.
G-C.2. Identify and describe relationships among inscribed angles, radii, and chords.
G-C.5. Derive the formula for the area of a sector.

G-GPE Expressing Geometric Properties with Equations
G-GPE.4. Use coordinates to prove simple geometric theorems algebraically.
G-GPE.5. Prove the slope criteria for parallel and perpendicular lines
G-GPE.7. Use coordinates to compute perimeters
G-GMD Geometric Measurement & Dimension
G-GMD.1. Give an informal argument for the formulas
G-GMD.3. Use volume formulas
G-GMD.4. Identify the shapes of two-dimensional cross-sections
G-MG Modeling with Geometry
G-MG.1. Use geometric shapes, their measures, and their properties to describe objects
G-MG.2. Apply concepts of density based on area and volume in modeling situations
G-MG.3. Apply geometric methods to solve design problems
Technology Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.1 Cite specific textual evidence to support analysis
RST.3 Follow precisely a complex multi step procedure
RST.4 Determine the meaning of symbols and key terms
RST.7 Translate information expressed mathematically into words
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
ALGEBRA 2
Unit One – Expressions, Equations and Inequalities
Essential Questions
 How do linear equations and their graphs help us interpret events that occur in the world around
us?
 Why are relations and functions represented in multiple ways?
 How are the properties of functions and functional operations useful?
 What methods can be used to solve systems of equations?
 How are systems of linear equations useful?
Section 1: Equations and Inequalities
Section 2: Linear Equations and Functions
Section 3: Solving and Graphing Linear Equations and Functions
Section 4: Systems of Linear Equations and Inequalities
Unit Two – Matrices, Determinants and Quadratic Functions
Essential Questions
 How are matrices and determinants used to analyze complex situations, represent data and solve
problems?
 How do polynomials functions model real-world problems and their solutions?
 Why are complex numbers necessary?
 How are operations and properties of complex numbers related to those of real numbers?
Section 1: Matrix Operations
Section 2: Determinants and Cramer’s Rule
Section 3: Quadratic Functions
Section 4: Solving and Graphing Quadratic Functions
Section 5: The Quadratic Formula and the Discriminant
Section 6: Complex Numbers
Unit Three – Polynomials, Powers, Roots and Radicals
Essential Questions
 In what ways can powers, roots and radicals be used in solving real-world problems?
 How do power and radical functions model real-world problems and their solutions?
 How are expressions involving radicals and exponents related?
Section 1: Using Properties of Exponents
Section 2: Polynomial Operations

Section 3: Properties of Rational Exponents
Section 4: Graphing Square Root and Cube Root Functions
Section 5: Solving Radical Equations
Unit Four – Quadratics, Conics, Sequences, Series and Trigonometric Ratios
Essential Questions
 What are the conic sections and why are they called conic sections?
 How do conic sections relate algebraically and graphically?
 How do sequences and series model real-world problems and their solutions?
 How can recognizing patterns make your life simpler?
 What do trigonometric functions look like?
 How does knowing the basic trigonometry ratios simplify finding distances and angles?
Section 1: Distance and Midpoint Formulas
Section 2: Circles and Their Graphs
Section 3: Conic Sections and Their Graphs
Section 4: Sequences and Series
Section 5: Trigonometric Ratios and Functions
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would
not necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1.
2.
3.
4.
5.
6.
7.
8.

Lecture
Textbook readings and assignments
Demonstrations
Simulations
Problem solving
Computer Software applications
Projects
Field trips

Assessment Strategies
1.
2.
3.
4.
5.
6.
7.

Section tests
Marking period tests
Quarterly Exams
Quizzes
Cooperative/collaborative group evaluations
Internet/Library research
Homework

Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student
handbook.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.
COMMON CORE for Mathematics
A-CED Creating Equations
A-CED.1 Create equations in two or more variables to represent relationships between quantities
A-REI Reasoning with Equations and Inequalities
A-REI.1 Explain each step in solving an Equation
A-REI.2 Solve rational and radical equations
A-REI.3 Solve Linear Equations and Inequalities
A-REI.4 Solve Quadratic Equations
A-REI.5 Solve Systems of Equations
A-REI.6 Solve Systems of Equations Using Graphs
A-REI.7 Solve Systems of Equations Algebraically
A-REI.8 Represent a system of linear equations as a single matrix equation in a vector variable.
A-REI.10 Understand what the Solution of a Graph Means
A-REI.12 Graph the Solutions of a Linear Inequality
A-SSE Seeing Structure in Expressions
A-SSE.3a Factor a quadratic expression to reveal the zeros of the function it defines.
A-SSE.3b Complete the square in a quadratic expression
F-BF Building Functions
F-BF.1 Write a function that describes a relationship between two quantities.
F-BF.2 Write arithmetic and geometric sequences
F-IF Interpreting Functions
F-IF.3 Recognize that sequences are functions
F-IF.4 Interpret key features of graphs and tables in terms of the quantities.
F-IF.7 Graph functions expressed symbolically and show key features of the graph.
F-IF.7b Graph square root and cube root functions
F-IF.8 Write a function defined by an expression in different but equivalent forms
F-LE Linear, Quadratic and Exponential Models
F-LE.1 Distinguish between linear functions and exponential functions.

F-TF Trigonometric Functions
F-TF.1 Understand degree and radian measure
F-TF.2 Explain and use the unit circle
F-TF.3 Use special triangles
F-TF.4 Use unit circle to graph trigonometric identities
F-TF.5 Find amplitude and frequency
F-TF.8 Prove trigonometric identities
F-TF.9 Prove addition and subtraction formulas for trig ratios
G-GPE Expressing Geometric Properties with Equations
G-GPE.1 Derive the equation of a circle of given center and radius
G-GPE.2 Derive the equation of a parabola given a focus and directrix
N-CN The Complex Number System
N-CN.7 Solve quadratic equations with real coefficients that have complex solutions
N-RN The Real Number System
N-RN.1 Write radicals in terms of rational exponents
N-RN.2 Rewrite radicals and rational exponents using the properties of exponents
N-VM Vector and Matrix Quantities
N-VM.7 Multiply matrices by scalars to produce new matrices
N-VM.8 Add, subtract and multiply matrices of appropriate dimensions
N-VM.9 Properties of matrices
Technological Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.2 Determine the central ideas or conclusions of a text
RST.3 Follow precisely a complex multistep procedure
RST.4 Determine the meaning of symbols, key terms and phrases
RST.7 Integrate multiple sources of information
RST.9 Synthesize information from a range of sources
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers

Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department
ALGEBRA 2 RC
Unit One – Expressions, Equations and Inequalities
Essential Questions







How are the rules for solving linear inequalities similar to those for solving linear equations,
and how are they different
How do linear equations and their graphs help us interpret events that occur in the world around
us?
Why are relations and functions represented in multiple ways?
How are the properties of functions and functional operations useful?
What methods can be used to solve systems of equations?
How are systems of linear equations useful?

Section 1: (Algebra 1 Refresher) Evaluate/Simplify/Solve Linear Equations and Inequalities
Section 2: Linear Equations and Functions
Section 3: Solving and Graphing Linear Equations and Functions
Section 4: Systems of Linear Equations and Inequalities
Unit Two – Matrices, Determinants and Quadratic Functions
Essential Questions
 How are matrices and determinants used to analyze complex situations, represent data and solve
problems?
 How can factoring be used to solve quadratic equations?
 How do polynomials functions model real-world problems and their solutions?
Section 1: Matrix Operations
Section 2: Determinants and Cramer’s Rule
Section 3: Quadratic Functions
Section 4: Solving and Graphing Quadratic Functions
Section 5: The Quadratic Formula and the Discriminant
Unit Three – Polynomials, Powers, Roots and Radicals
Essential Questions
 In what ways can powers, roots and radicals be used in solving real-world problems?
 How do power and radical functions model real-world problems and their solutions?
 How are expressions involving radicals and exponents related?5
Section 1: Using Properties of Exponents
Section 2: Polynomial Operations

Section 3: Properties of Rational Exponents
Section 4: Graphing Square Root and Cube Root Functions
Section 5: Solving Radical Equations
Unit Four – Quadratics, Conics, Sequences, Series and Trigonometric Ratios
Essential Questions
 What are the conic sections and why are they called conic sections?
 How do conic sections relate algebraically and graphically?
 Which two feature of a parabola are equidistant from its vertex?
Section 1: Distance and Midpoint Formulas
Section 2: Circles and Their Graphs
Section 3: Graph and write equations of Parabolas
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would
not necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented. (Assessment as per IEP)
Instructional Strategies
1.
2.
3.
4.
5.
6.
7.
8.

Lecture
Textbook readings and assignments
Demonstrations
Simulations
Problem solving( cooperative learning activities)
Computer Software applications
Projects
Field trips

Assessment Strategies
1.
2.
3.
4.
5.
6.
7.

Section quizzes
Marking period tests
Quarterly Exams
Class work and participation
Cooperative/collaborative group evaluations
Internet/Library research
Homework

Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student
handbook.
2. To report to the designated classrooms or locations on time with all required materials.
3. ( assignment pad, notebook, organizer)
4. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
5. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.
COMMON CORE for Mathematics
A-CED Creating Equations
A-CED.1 Create equations in two or more variables to represent relationships between quantities
A-REI Reasoning with Equations and Inequalities
A-REI.1 Explain each step in solving an Equation
A-REI.2 Solve rational and radical equations
A-REI.3 Solve Linear Equations and Inequalities
A-REI.4 Solve Quadratic Equations
A-REI.5 Solve Systems of Equations
A-REI.6 Solve Systems of Equations Using Graphs
A-REI.7 Solve Systems of Equations Algebraically
A-REI.8 Represent a system of linear equations as a single matrix equation in a vector variable.
A-REI.10 Understand what the Solution of a Graph Means
A-REI.12 Graph the Solutions of a Linear Inequality
A-SSE Seeing Structure in Expressions
A-SSE.3a Factor a quadratic expression to reveal the zeros of the function it defines.
A-SSE.3b Complete the square in a quadratic expression
F-BF Building Functions
F-BF.1 Write a function that describes a relationship between two quantities.
F-BF.2 Write arithmetic and geometric sequences
F-IF Interpreting Functions
F-IF.3 Recognize that sequences are functions
F-IF.4 Interpret key features of graphs and tables in terms of the quantities.
F-IF.7 Graph functions expressed symbolically and show key features of the graph.
F-IF.7b Graph square root and cube root functions
F-IF.8 Write a function defined by an expression in different but equivalent forms
F-LE Linear, Quadratic and Exponential Models
F-LE.1 Distinguish between linear functions and exponential functions.

F-TF Trigonometric Functions
F-TF.1 Understand degree and radian measure
F-TF.2 Explain and use the unit circle
F-TF.3 Use special triangles
F-TF.4 Use unit circle to graph trigonometric identities
G-GPE Expressing Geometric Properties with Equations
G-GPE.1 Derive the equation of a circle of given center and radius
G-GPE.2 Derive the equation of a parabola given a focus and directrix
N-CN The Complex Number System
N-CN.7 Solve quadratic equations with real coefficients that have complex solutions

N-RN The Real Number System
N-RN.1 Write radicals in terms of rational exponents
N-RN.2 Rewrite radicals and rational exponents using the properties of exponents
N-VM Vector and Matrix Quantities
N-VM.7 Multiply matrices by scalars to produce new matrices
N-VM.8 Add, subtract and multiply matrices of appropriate dimensions
N-VM.9 Properties of matrices
Technological Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.2 Determine the central ideas or conclusions of a text
RST.3 Follow precisely a complex multistep procedure
RST.4 Determine the meaning of symbols, key terms and phrases
RST.7 Integrate multiple sources of information
RST.9 Synthesize information from a range of sources
Technological Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.4 Determine the meaning of symbols, terms and phrases
RST.3 Follow multistep procedures
RST.7 Translate information visually or mathematically into words
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers

Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
ALGEBRA 2A
Unit One – Expressions, Equations and Inequalities
Essential Questions
 How do linear equations and their graphs help us interpret events that occur in the world around
us?
 Why are relations and functions represented in multiple ways?
 How are the properties of functions and functional operations useful?
 What methods can be used to solve systems of equations?
 How are systems of linear equations useful?
 How many lines are used to graph an absolute value and what equations would you use?
 When is a piecewise function useful?
Section 1: Equations and Inequalities
Section 2: Linear Equations and Functions
Section 3: Solving and Graphing Linear Equations and Functions
Section 4: Systems of Linear Equations and Inequalities
Section 5: Piecewise Functions
Section 6: Absolute Value Functions
Section 7: Solve System of Equations in Three Variables
Unit Two – Matrices, Determinants and Quadratic Functions
Essential Questions
 How are matrices and determinants used to analyze complex situations, represent data and solve
problems?
 How do polynomials functions model real-world problems and their solutions?
 How do we solve and graph quadratic equations and inequalities?
 How do we evaluate, graph, and find zeros of polynomial functions?
 Why are complex numbers necessary?
 How are operations and properties of complex numbers related to those of real numbers?
Section 1: Matrix Operations
Section 2: Determinants and Cramer’s Rule
Section 3: Quadratic Functions
Section 4: Solving and Graphing Quadratic Functions
Section 5: The Quadratic Formula and the Discriminant
Section 6: Complex Numbers
Section 7: Using Properties of Exponents
Section 8: Polynomial Operations

Unit Three – Powers, Roots and Radicals
Essential Questions
 What impact do rational exponents and inverses have on our daily lives?
 What is the difference between an exponential and a logarithmic function?
 What role do conics play in our lives?
 How do exponential functions model real-world problems and their solutions?
 How do logarithmic functions model real-world problems and their solutions?
 How are expressions involving exponents and logarithms related?
 How do rational functions model real-world problems and their solutions?
Section 1: Radical and Rational Exponent Notation
Section 2: Properties of Rational Exponents
Section 3: Inverse Functions
Section 4: Graphing Square Root and Cube Root Functions
Section 5: Solving Radical Equations
Section 6: Logarithmic Functions and Their Properties
Section 7: Distance and Midpoint Formulas
Section 8: Circles and Their Graphs
Section 9: Conic Sections and Their Graphs
Unit Four – Sequences, Series and Trigonometric Ratios
Essential Questions
 What is the difference between a sequence and a series?
 How do you apply trigonometric ratios and functions?
 How are right triangle relationships useful in solving real-world problems?
 How do you relate algebraic procedures and geometric concepts?
Section 1: Arithmetic Sequences and Series
Section 2: Geometric Sequences and Series
Section 3: Infinite Geometric Series
Section 4: Trigonometric Ratios and Functions
Section 5: Inverse Trigonometric Functions
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would
not necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1.
2.
3.
4.
5.

Lecture
Textbook readings and assignments
Demonstrations
Simulations
Problem solving

6. Computer Software applications
7. Projects
8. Field trips
Assessment Strategies
1.
2.
3.
4.
5.
6.
7.

Section tests
Marking period tests
Quarterly Exams
Quizzes
Cooperative/collaborative group evaluations
Internet/Library research
Homework

Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student
handbook.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.
COMMON CORE for Mathematics
A-CED Creating Equations
A-CED.1 Create equations in two or more variables to represent relationships between quantities
A-REI Reasoning with Equations and Inequalities
A-REI.1 Explain each step in solving an Equation
A-REI.2 Solve rational and radical equations
A-REI.3 Solve Linear Equations and Inequalities
A-REI.4 Solve Quadratic Equations
A-REI.5 Solve Systems of Equations
A-REI.6 Solve Systems of Equations Using Graphs
A-REI.7 Solve Systems of Equations Algebraically
A-REI.8 Represent a system of linear equations as a single matrix equation in a vector variable.
A-REI.10 Understand what the Solution of a Graph Means
A-REI.12 Graph the Solutions of a Linear Inequality
A-SSE Seeing Structure in Expressions
A-SSE.3a Factor a quadratic expression to reveal the zeros of the function it defines.
A-SSE.3b Complete the square in a quadratic expression

F-BF Building Functions
F-BF.1 Write a function that describes a relationship between two quantities.
F-BF.2 Write arithmetic and geometric sequences
F-BF.5 Understand the inverse relationship between exponents and logarithms

F-IF Interpreting Functions
F-IF.3 Recognize that sequences are functions
F-IF.4 Interpret key features of graphs and tables in terms of the quantities.
F-IF.7 Graph functions expressed symbolically and show key features of the graph.
F-IF.7b Graph square root and cube root functions
F-IF.8 Write a function defined by an expression in different but equivalent forms
F-LE Linear, Quadratic and Exponential Models
F-LE.1 Distinguish between linear functions and exponential functions.
F-TF Trigonometric Functions
F-TF.1 Understand degree and radian measure
F-TF.2 Explain and use the unit circle
F-TF.3 Use special triangles
F-TF.4 Use unit circle to graph trigonometric identities
F-TF.5 Find amplitude and frequency
F-TF.8 Prove trigonometric identities
F-TF.9 Prove addition and subtraction formulas for trig ratios
G-GPE Expressing Geometric Properties with Equations
G-GPE.1 Derive the equation of a circle of given center and radius
G-GPE.2 Derive the equation of a parabola given a focus and directrix
G-GPE.3 Derive the equations of ellipses and hyperbolas
N-CN The Complex Number System
N-CN.7 Solve quadratic equations with real coefficients that have complex solutions
N-RN The Real Number System
N-RN.1 Write radicals in terms of rational exponents
N-RN.2 Rewrite radicals and rational exponents using the properties of exponents
N-VM Vector and Matrix Quantities
N-VM.7 Multiply matrices by scalars to produce new matrices
N-VM.8 Add, subtract and multiply matrices of appropriate dimensions
N-VM.9 Properties of matrices
Technological Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.2 Determine the central ideas or conclusions of a text
RST.3 Follow precisely a complex multistep procedure

RST.4 Determine the meaning of symbols, key terms and phrases
RST.7 Integrate multiple sources of information
RST.9 Synthesize information from a range of sources
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
AP: CALCULUS AB
Aligned, Approved and Accredited by College Board 2007’
(Appendix July 2011 New NJCCC Standards)
First Semester
Unit One: Function – Roots and Graph
Section 1
Section 2
Section 3

Trigonometric, polynomial, exponential, logarithmic and inverse functions
Properties and graphs of functions in Section 1
Solving equations of functions in Section 1

Unit Two: Limits and Continuity
Section 1
Section 2
Section 3
Section 4

Use of table to determine a limit
Limit Theorems and Limits of Various Functions
Continuity of Functions
Intermediate Value Theorem

Unit Three: Differentiation
Section 1
Section 2
Section 3
Section 4
Section 5

Define the derivative as a limit algebraically, geometrically and
scientifically
Rules of Differentiation
Leibniz Notation and higher order derivative
Explicit and Implicit Differentiation
Related Rates and Approximations

Unit Four: Application of Differentiation
Section 1
Section 2
Section 3
Section 4

Local Maximum and Minimum
Critical points used in curve sketching
Minimize cost, surface areas, time and distance
Mean Value and Rolle’s Theorem

Second Semester
Unit Five: Integration
Section 1
Section 2
Section 3
Section 4
Section 5
Section 6
Section 7

Define the Indefinite Integral
Differential Equations
Riemann Sums
Slope Fields
The Definite Integral
Integral rules for indefinite and definite integrals
Average Value Theorem

Unit Six: Application of the Integral
Section 1
Section 2
Section 3

Finding Area
Accumulation Function
Volume

Unit Seven: Transcendental Functions
Section 1
Section 2
Section 3
Section 4
Section 5

Natural exponential and logarithmic functions
Inverse Functions
Differentiation and Integration of Exponential, Logarithmic and
Trigonometric functions
Growth and Decay
Related Rates

Unit Eight: A.P. Exam Review
Section 1
Section 2
Section 3
Section 4

2005 Open-Ended Questions
2006 Open-Ended Questions
Multiple Choice questions from College Board
Multiple Choice questions from Barron Prep

Unit Nine: Post A.P. Exam
Section 1
Section 2
Section 3
Section 4
Section 5

Length of a Plane Curve
Integration by Parts
Newton’s Approximation of Roots
L’Hopital’s Rule
Presentation of Calculus Open-Ended Questions

Mathematics Department
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would not
necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1. Lecture
2. Textbook readings and assignments
3. Demonstrations
4. Simulations
5. Problem solving
6. Computer Software applications
7. Internet research and activities
8. Projects
Assessment Strategies
1. Section tests
2. Marking period tests
3. Midterm and Final examination
4. Quizzes
5. Cooperative/collaborative group evaluations
6. Research papers/essays
7. Presentations
8. Internet/Library research
9. Homework
NJCCCS for Technological Literacy:
(8.1.12.A.1-5, 8.1.12.F.1-5)
NJCCCS for Career Education and Consumer, Family and Life Skills:
(9.2.12.A.1, 9.2.12.B.3, 9.2.12.F.4, 9.2.12.F.5)

AP: CALCULUS AB
Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student hand
book.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra help
whenever necessary.
Essential Questions
1. How does one find the limit of various functions and then define continuity of a function?
2. Why is Calculus not dependent on other mathematical operation for its definition?
3. What is Calculus and how does the derivative apply to science and business applications?
4. How does the derivative maximize profit, minimize cost, surface area and time?
5. How does Integration provide a means to find the average of complex functions?
6. How can one use the integral for accumulation of geometric figures?
7. How can differential equations and integration predict growth and decay?
8. How can the accumulation of an infinite number of points produce distance?

Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Online research
Interactive simulators

Appendix July 2011
COMMON CORE STANDARDS
N-RN The Real Number System
N-RN.1 Extend the properties of exponents to rational exponents
N-RN.2 Rewrite expressions involving radicals and rational exponents
N-RN.3 Explain why the sum or product of two rational number is rational
N-Q Quantities
N-Q.1-3 Reason quantitatively and use units to solve problems
N-CN The Complex Number System
N-CN.1-3 Perform arithmetic operations with complex numbers
N-CN.7-9 Use complex numbers in polynomial identities and equations
N-VM Vector and Matrix Quantities
N-VM.6-12 Perform operations on matrices and use matrices in applications
G-CO Congruence
G-CO.9-11 Prove geometric theorems
G-SRT Similarity, Right Triangles, and Trigonometry
G-SRT.6-8 Define trigonometric ratios and solve problems involving right triangles
G-SRT.9-11 Apply trigonometry to general triangles
G-C Circles
G-C.1-5 Understand and apply theorems about circles
G-GPE Expressing Geometric Properties with Equations
G-GPE.1-3 Translate between the geometric description and the equation for a conic section
G-GPE.4-7 Use coordinates to prove simple geometric theorems algebraically
G-GMD Geometric Measurement and Dimension
G-GMD.1-3 Explain volume formulas and use them to solve problems
G-GMD.4 Visualize relationships between two-dimensional and three dimensional objects
G-MG Modeling with Geometry
G-MG.1-3 Modeling with Geometry
F-IF Interpreting Functions
F-IF.1-3 Understand the concept of a function and use function notation
F-IF.4-6 Interpret functions that arise in applications in terms of the context
F-IF.7-9 Analyze functions using different representations
F-BF Building Functions
F-BF.1-2 Build a function that models a relationship between two quantities.
F-BF.3-5 Build new functions from existing functions
F-LE Linear, Quadratic, and Exponential Models
F-LE.1-4 Construct and compare linear, quadratic, and exponential models and solve problems

F-LE.5 Interpret expressions for functions in terms of the situation they model
F-TF Trigonometric Functions
F-TF.1-4 Extend the domain of trigonometric functions using the unit circle
F-TF.5-7 Model periodic phenomena with trigonometric functions
F-TF.8-9 Prove and apply trigonometric identities
A-SSE Seeing Structure in Expressions
A-SSE.1-2 Interpret the structure of expressions
A-SSE.3-4 Write expressions in equivalent forms to solve problems
A-APR Arithmetic with Polynomials and Rational Expressions
A-APR.1 Perform arithmetic operations on polynomials
A-APR.2-3 Understand the relationship between zeros and factors of polynomials
A-APR.4-5 Use polynomial identities to solve problems
A-APR.6-7 Rewrite rational expressions
A-CED Creating Equations
A-CED.1-4 Create equations that describe numbers or relationships
A-REI Reasoning with Equations and Inequalities
A-REI.1-2 Understand solving equations as a process of reasoning and explain the reasoning
A-REI.3-4 Solve equations and inequalities in one variable
A-REI.5-9 Solve systems of equations
A-REI.10-12 Represent and solve equations and inequalities graphically
Standards for Literacy in Science and Technical Subjects
Grades 11-12 Students:
RST.2 Determine the central ideas or conclusions of a text
RST.3 Follow precisely a complex multistep procedure when carrying out a task
RST.4 Determine the meaning of symbols, key terms, and other domain-specific terms
RST.7 Integrate and evaluate multiple sources of information presented in diverse formats.
RST.8 Evaluate the hypothesis, data, analysis, and conclusions in a science or technical text.
RST.10 By the end of grade 12, read and comprehend science/technical texts in the grades 11-CCR
text complexity band independently and proficiently.

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
PRE-CALCULUS
Unit One - Complex Numbers
Essential Questions
 How does the student perform math operations with imaginary and complex numbers?
 How are real, imaginary, and complex numbers related?
 What are the properties of imaginary and complex numbers?
Section 1: Performing Operations on Imaginary Numbers
Section 2: Use of Complex Numbers with Equations
Section 3: Quadratic Equation with Imaginary Solutions
Section 4: Finding Zeros of Polynomial Functions
Unit Two - Exponential and Logarithmic Functions
Essential Questions
 What is the difference between exponents that are whole numbers and exponents that are
fractions?
 What are the different properties of logarithms and how are they applied?
 How are equations with exponents and/or logarithms solved?
Section 1: Operations with Exponents
Section 2: Using Fractional Exponents
Section 3: Using the Properties of Logarithms
Section 4: Solving Equations with Logarithms
Unit Three: Sequences, Series, and Mathematical Induction
Essential Questions
 What is the difference between a sequence and a series?
 What is the difference between arithmetic and geometric series and sequences?
 How are patterns identified as arithmetic or geometric series, or neither?
 Why are patterns important in the real world in everyday life?
Section 1: Determining an Arithmetic Sequence
Section 2: Determining a Geometric Sequence
Section 3: Finding the Sums of Arithmetic Series
Section 4: Finding the Sums of Geometric Series
Section 5: Finding an Infinite Sum

Unit Four - Probability
Essential Questions
 What is the difference between independent and dependent probability?
 When is a permutation used?
 When is a combination used?
 How can probability be applied in a real-world situation?
Section 1: Using Independent/Dependent Probability
Section 2: Solving Permutations
Section 3: Solving Combinations
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would
not necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1.
2.
3.
4.
5.
6.
7.
8.
9.

Lecture
Textbook readings and assignments
Demonstrations
Simulations
Problem solving
Computer Software applications
Internet research and activities
Projects
Field trips

Assessment Strategies
1.
2.
3.
4.
5.
6.
7.
8.
9.

Section tests
Marking period tests
Midterm and Final examination
Quizzes
Cooperative/collaborative group evaluations
Presentations
Internet/Library research
PowerPoint presentations
Homework

Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student hand
book.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.
COMMON CORE for Mathematics
N-CN The Complex Number System
N-CN.1 Knowledge of complex numbers
N-CN.2 Use the i^2 = -1 property
N-CN.3 Find the conjugate of a complex number
N-CN.7 Solve quadratic equations with complex numbers
N-CN.8 Extend polynomial identities to complex numbers
S-CP Rules of Probability
S-CP.2 Understand the difference between independent and dependent probability
S-CP.7 Use the addition rule of probability
S-CP.9 Use permutations and combinations to compute probabilities
N-RN Extend the properties of exponents to rational exponents
N-RN .1 Use exponential notation to solve problems
N-RN .2 Rewrite expressions involving radicals
F-BF Building Functions
F-BF.2 Write arithmetic and geometric sequences both recursively and with an explicit formula
F-BF.5 Understand the inverse relationship between exponents and logarithms
F-IF Interpreting Functions
F-IF.7 Graph exponential and logarithmic functions
F-LE Linear, Quadratic and Exponential Models
F-LE.4 Express the solution for exponential models as a logarithm

Technological Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.4 Determine the meaning of symbols, key terms and phrases

RST.7 Integrate multiple sources of information
RST.9 Synthesize information from a range of sources

Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
TRIGONOMETRY
Unit One - Algebra II Refresher
Essential Questions
 How will an algebra introduction help the student in trigonometry?
 What are the algebraic properties and how are they applied in trigonometry?
 How do you relate the algebraic procedures and geometric concepts?
Section 1: Solving Equations
Section 2: Coordinate Geometry including Distance and Midpoint Formulas
Section 3: Find Equations of Parallel and Perpendicular lines
Section 4: Analyzing Functions and Inverse Functions
Unit Two - Trigonometry
Essential Questions
 What are the six trigonometric ratios and their relationships to each other?
 What is the difference between degree measurement and radian measurements?
 How are the six trigonometric ratios of any angle found by using the unit circle?
 How are the six trigonometric ratios of any angle found by NOT using the unit circle?
 How does the student graph the trigonometric ratios and reciprocals?
Section 1: Radian and Degree Measurement
Section 2: Evaluating Trigonometric Functions using the Unit Circle
Section 3: Evaluating Trigonometric Functions using Right Triangle Trigonometry
Section 4: Graphing the Six Trigonometric Functions
Unit Three - Analytic Trigonometry
Essential Questions
 How are identities proven?
 How do you solve a trigonometric identity numerically, algebraically and graphically?
 How do you verify trigonometric identities?
 Can trigonometric equations be solved?
 How are formulas used with trigonometric values?
Section 1: Using Fundamental Identities
Section 2: Verifying Trigonometric Identities
Section 3: Solving Trigonometric Equations
Section 4: Using Sum and Difference Formulas

Unit Four - Additional Topics in Trigonometry
Essential Questions
 How can you use the Law of Sines and Law of Cosines?
 What are the strengths and weaknesses of the Law of Sines and law of Cosines?
 How can you determine if a triangle had no solution, one solution or two solutions?
 How can you solve triangles using the Law of Sines and Law of Cosines?
Section 1: Law of Sines
Section 2: Law of Cosines
Section 3: Heron’s Formula for Area of Triangles
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would
not necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1. Lecture
2. Textbook readings and assignments
3. Demonstrations
4. Simulations
5. Problem solving
6. Computer Software applications
7. Projects
8. Field trips
Assessment Strategies
1. Section tests
2. Marking period tests
3. Quarterly Exams
4. Quizzes
5. Cooperative/collaborative group evaluations
6. Internet/Library research
7. Homework
Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student
handbook.
2. To report to the designated classrooms or locations on time with all required materials.

3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.

COMMON CORE for Mathematics
F-TF Trigonometric Functions
F-TF.1 Understand degree and radian measure
F-TF.2 Explain and use the unit circle
F-TF.3 Use special triangles
F-TF.4 Use unit circle to graph trigonometric identities
F-TF.5 Find amplitude and frequency
F-TF.8 Prove trigonometric identities
F-TF.9 Prove addition and subtraction formulas for trig ratios
F-IF Understand the concept of functions and notations
F-IF.2 Use function notation and evaluate functions
A-APR Arithmetic with Polynomials and Rational Expressions
A-APR.1 Perform arithmetic operations
Technological Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.4 Determine the meaning of symbols, key terms and phrases
RST.7 Integrate multiple sources of information
RST.9 Synthesize information from a range of sources
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
INTEGRATED ALGEBRA
Unit One: The Real Number System
Essential Questions
 What are the mental computations necessary to work with real numbers?
 What are the rules for positive and negative integers when adding/subtracting/multiplying/dividing?
 How can the student simplify expressions involving multiple steps?
Section 1: Addition/Subtraction of Real Numbers without the aid of a Calculator
Section 2: Multiplication/Division of Real Numbers without the aid of a Calculator
Section 3: Distribution Property and Combining of Like Terms
Unit Two: Exponents
Essential Questions
 What is the definition of an exponent and how is it used?
 What is the difference between positive and negative exponents?
 How are fractions used with exponents?
Section 1: Evaluating positive exponents
Section 2: Evaluating negative exponents
Section 3: Using exponents with fractions
Unit Three: Solving Equations
Essential Questions
 How can equations be solved with 1, 2, or 3 variables?
 How can the student simplify expressions involving multiple steps?
Section 1: Solving first degree equations
Section 2: Solving first degree with variables on both sides
Section 3: Solving equations with two variables
Section 4: Solving equations with three variables
Section 5: Solving word problems with three variables
Unit Four: Polynomials
Essential Questions
 What are the properties of polynomials?
 What are the methods used to add and subtract polynomials?
 What are the steps to multiply and divide polynomials?
 Are there different methods to factoring polynomials?

Section 1: Addition/Subtraction of polynomials
Section 2: Multiplication of polynomials
Section 3: Division of Polynomials
Section 4: Word problems involving polynomials
Section 5: Finding common factors
Section 6: Trinomial Factoring
Section 7: Factoring fractions
Section 8: Factoring trinomials and setting =0
Section 9: Quadratic Formula
Unit Seven: Radicals
Essential Questions
 How are perfect and non-perfect roots different?
 What does it mean to rationalize a radical denominator?
 What is a cube root and how is it applied?
Section 1: Perfect Roots
Section 2: Non-Perfect Roots
Section 3: Roots of variables
Section 4: Rationalizing Denominators
Section 5: Cube Roots
Unit Eight: Imaginary Number System
Essential Questions
 What is an imaginary and complex number?
 How does the student apply mathematical rules to imaginary and complex numbers?
Section 1: Operations with Imaginary Numbers
Section 2: Operations with Complex Numbers
Section 3: Quadratic Formula with imaginary numbers
Unit Nine: Coordinate Geometry
Essential Questions
 How does slope and intercept relate to a graphed line?
 What is a conic and how is it graphed?
 What are the necessary formulas for graphing a line?
Section 1: Distance and Midpoint Formula
Section 2: Equations of Lines and graphing of lines
Unit Ten: Trigonometric Ratios
Essential Questions
 What are the trigonometric functions?
 How are the trigonometric functions applied?

Section 1: Using the Basic trigonometric functions
Section 2: Using the reciprocal trigonometric functions

Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would not
necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1.
2.
3.
4.
5.
6.
7.
8.
9.

Lecture
Textbook readings and assignments
Demonstrations
Simulations
Problem solving
Computer Software applications
Internet research and activities
Projects
Field trips

Assessment Strategies
1.
2.
3.
4.
5.
6.
7.
8.

Section tests
Marking period tests
Quarterly Exams
Quizzes
Cooperative/collaborative group evaluations
Presentations
Internet/Library research
Homework

Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student hand
book.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra help
whenever necessary.
COMMON CORE for Mathematics
A-REI Reasoning with Equations and Inequalities
A-REI.1 Explain each step in solving an equation
A-REI.2 Solve rational and radical equations
A-REI.3 Solve linear equations and inequalities
A-REI.4 Solve quadratic equations using quadratic formula
A-REI.5 Solve systems of equations

A-SSE interpreting the structure of expressions
A-SSE.1 Interpret parts of an expression
A-SSE.3 Factor a quadratic expression
A-SSE.3 Use the properties of exponents
A-APR Arithmetic with polynomials and Rational Expressions
A-APR.1 Perform arithmetic operations on polynomials
A-APR.4 Use polynomial identities to solve problems
A-APR.6 Rewrite simple rational expressions
N-RN Extend the properties of exponents to rational exponents
N-RN .1 Use exponential notation to solve problems
N-RN .2 Rewrite expressions involving radicals
N-Q Reason quantitatively and use units to solve problems
N-Q.1 The solution of multi-step problems
N-CN The Complex Number System
N-CN.1 Knowledge of complex numbers
N-CN.2 Use the i^2 = -1 property
N-CN.3 Find the conjugate of a complex number
G-GPE Expressing Geometric Properties with Equations
G-GPE.5 Prove the slope criteria for parallel and perpendicular lines
G-GPE.6 Find the point on a directed line segment between two given points
G-GPE.7 Use coordinates, distance formula, to compute areas and perimeters
F-TF Trigonometric Functions
F-TF.2 Explain and use the unit circle
F-TF.4 Use unit circle to graph trigonometric identities
Technological Literacy:

RST Literacy in Science and Technical Subjects 6-12
RST.4 Determine the meaning of symbols, key terms and phrases
RST.7 Integrate multiple sources of information
RST.9 Synthesize information from a range of sources
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications \
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
ADVANCED MATH TOPICS
Unit One – Functions
Essential Questions
 What are linear and quadratic functions, and their graphical representations?
 How do you solve higher order polynomial equations?
 What are the applications of graphing calculators, and how do we use one?
 How can we apply subject matter to real world scenarios?
Section 1: Linear Functions and Models
Section 2: The Complex Numbers
Section 3: Solving Quadratic Equations
Section 4: Quadratic Functions, Graphs and Models
Section 6: Graphing Polynomial Functions
Section 7: Finding Maximums and Minimums of Polynomial Functions
Section 8: Using Technology to Approximate Roots of Polynomial Equations
Section 9: Solving Polynomial Equations by Factoring
Section 10: General Results for Polynomial Equations
Section 11: Polynomial Inequalities in Two Variables
Section 12: Functions and Operations on Functions
Unit 2 – Exponential Functions and Conic Sections
Essential Questions
 How do we determine growth and decay, and what is its graphical representation?
 What are the applications of logarithms and how do we manipulate them?
 How can a coordinate plane be used for proofs
 What is a conic section and how are they formed?
 How do we solve systems of second degree equations?
Section 1: Growth and Decay: Integral and Rational Exponents
Section 2: Exponential Functions
Section 3: The Number e and the Function ex
Section 4: Logarithmic Functions
Section 5: Law of Logarithms
Section 6: Exponential Equations; Changing Bases
Section 7: Coordinate Proofs
Section 8: Equations of Circles
Section 9: Conic Sections
Section 10: Systems of Second-Degree Equations

Unit 3 – Trigonometry
Essential Questions
 What are the terms and equations associated with a circle?
 What are the graphical representations of trigonometric functions?
 How can trigonometric functions be used to model real world scenarios?
 How are the trigonometric functions interconnected?
Section 1: Measure of Angles
Section 2: Sectors of Circles
Section 3: The Sine and Cosine Functions
Section 4: Evaluating and Graphing Sine and Cosine
Section 5: The Other Trigonometric Functions
Section 6: The Inverse Trigonometric Functions
Section 7: Simple Trigonometric Equations
Section 8: Sine and Cosine Curves
Section 9: Modeling Periodic Behaviors
Section 10: Relationships Among the Functions
Section 11: Solving More Difficult Trigonometric Equations
Unit 4 – Trigonometry, Limits, and Derivatives
Essential Questions
 What is the Law of Sines?
 What is the Law of Cosines?
 What is a limit and how is it computed?
 What is a derivative?
 How do we compute a derivatives and what is the graphical representation compared to the
original function?
Section 1: Law of Sines and Cosines
Section 2: Intuitive meaning of a limit
Section 3: Left and right handed limits
Section 4: Limit Theorems
Section 5: Limits of Polynomial, Rational and Trigonometric Functions
Section 6: Power Rule
Section 7: Quotient Rule
Section 8: Chain Rule

Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would
not necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1.
2.
3.
4.
5.
6.
7.
8.

Lecture
Textbook readings and assignments
Demonstrations
Simulations
Problem solving
Computer Software applications
Internet research and activities
Projects

Assessment Strategies
1.
2.
3.
4.
5.
6.
7.
8.

Section tests
Marking period tests
Quarterly Examinations
Quizzes
Cooperative/collaborative group evaluations
Research papers/essays
Presentations
Homework

Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student hand
book.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.

COMMON CORE for Mathematics
N-RN The Real Number System
N-RN.1 Extend the properties of exponents to rational exponents
N-RN.2 Rewrite expressions involving radicals and rational exponents
N-RN.3 Explain why the sum or product of two rational numbers is rational
N-Q Quantities
N-Q.1-3 Reason quantitatively and use units to solve problems

N-CN The Complex Number System
N-CN.1-3 Perform arithmetic operations with complex numbers
N-CN.7-9 Use complex numbers in polynomial identities and equations
N-VM Vector and Matrix Quantities
N-VM.6-12 Perform operations on matrices and use matrices in applications
G-CO Congruence
G-CO.9-11 Prove geometric theorems
G-SRT Similarity, Right Triangles, and Trigonometry
G-SRT.6-8 Define trigonometric ratios and solve problems involving right triangles
G-SRT.9-11 Apply trigonometry to general triangles
G-C Circles
G-C.1-5 Understand and apply theorems about circles
G-GPE Expressing Geometric Properties with Equations
G-GPE.1-3 Translate between the geometric description and the equation for a conic section
G-GPE.4-7 Use coordinates to prove simple geometric theorems algebraically
G-GMD Geometric Measurement and Dimension
G-GMD.1-3 Explain volume formulas and use them to solve problems
G-GMD.4 Visualize relationships between two-dimensional and three dimensional objects
G-MG Modeling with Geometry
G-MG.1-3 Modeling with Geometry
F-IF Interpreting Functions
F-IF.1-3 Understand the concept of a function and use function notation
F-IF.4-6 Interpret functions that arise in applications in terms of the context
F-IF.7-9 Analyze functions using different representations
F-BF Building Functions
F-BF.1-2 Build a function that models a relationship between two quantities.
F-BF.3-5 Build new functions from existing functions
F-LE Linear, Quadratic, and Exponential Models
F-LE.1-4 Construct and compare linear, quadratic, and exponential models and solve problems
F-LE.5 Interpret expressions for functions in terms of the situation they model

F-TF Trigonometric Functions
F-TF.1-4 Extend the domain of trigonometric functions using the unit circle
F-TF.5-7 Model periodic phenomena with trigonometric functions
F-TF.8-9 Prove and apply trigonometric identities
A-SSE Seeing Structure in Expressions
A-SSE.1-2 Interpret the structure of expressions
A-SSE.3-4 Write expressions in equivalent forms to solve problems
A-APR Arithmetic with Polynomials and Rational Expressions
A-APR.1 Perform arithmetic operations on polynomials
A-APR.2-3 Understand the relationship between zeros and factors of polynomials
A-APR.4-5 Use polynomial identities to solve problems
A-APR.6-7 Rewrite rational expressions
A-CED Creating Equations
A-CED.1-4 Create equations that describe numbers or relationships
A-REI Reasoning with Equations and Inequalities
A-REI.1-2 Understand solving equations as a process of reasoning and explain the reasoning
A-REI.3-4 Solve equations and inequalities in one variable
A-REI.5-9 Solve systems of equations
A-REI.10-12 Represent and solve equations and inequalities graphically
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
MATH LAB 9/10
Unit One – Equations and Number Sense
Essential Questions
 How does the understanding of numerical operations, language, symbols, and their properties
help you solve equations?
 How can algebraic symbols be used to represent and model mathematical situations?
 How are fractions, decimals, and percents related?
 How can we use algebraic expressions, equations, and inequalities to model real life situations?
 How is an understanding of rational numbers, their representations, and relationships useful in
problem solving?
Section 1: Linear Equations
Section 2: Absolute Value Equations
Section 3: Formula Equations
Section 4: Decimals
Section 5: Ratios
Section 6: Proportions
Section 7: Percents
Unit Two – Exponents and Polynomials
Essential Questions
 How can you simplify and solve expressions involving exponents?
 How are the properties of real numbers related to polynomials?
 What are the different methods that you use to add and subtract polynomials?
 How is multiplying binomials similar to multiplying two-digit numbers?
 What is the relationship between multiplying binomials versus factoring polynomials?
Section 1: Properties of Exponents
Section 2: Radicals/rational expressions
Section 3: Square roots and radicals
Section 4: Polynomial Operations (Add, Subtract, Multiply, Divide)
Section 5: Factoring Polynomials

Unit Three – Probability
Essential Questions
 How can experimental and theoretical probabilities be used to make predictions or draw
conclusions?
 How can collecting and analyzing data help you make decisions or predications?
 How can you make and interpret different representations of data?
 What is the difference between permutations and combinations?
Section 1: Introduction to Probability
Section 2: Predictions
Section 3: Theoretical vs. Experimental
Section 4: Permutations and Combinations
Section 5: Independent vs. Dependent
Section 6: Connection to Geometry
Unit Four – Graphing and Problem Solving
Essential Questions
 How can you use a word problem to construct a linear equation in one or two variables?
 How can you graph horizontal and vertical lines?
 How can you make predications based on a graph?
 How can you solve a special system of equations?
 Can systems of equations model real-world situations?
 How do you represent relationships between quantities that are not equal?
Section 1: Basic Word Problems in One Variable
Section 2: Word Problems in Two Variables
Section 3: Special Systems
Section 4: Horizontal vs. Vertical Lines
Section 5: Linear Functions
Section 6: Quadratic Functions
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would
not necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.

Instructional Strategies
1. Lecture
2. Textbook readings and assignments
3. Demonstrations
4. Simulations
5. Problem solving
6. Computer Software applications
7. Internet research and activities
8. Projects
9. Field trips
10. Manipulatives
Assessment Strategies
1. Section tests
2. Marking period tests
3. Quarterly Examinations
4. Quizzes
5. Cooperative/collaborative group evaluations
6. Research papers/essays
7. Presentations
8. Internet/Library research
9. PowerPoint presentations
10. Homework
Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student hand
book.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.
COMMON CORE for Mathematics
N-RN The Real Number System
N-RN.1 Extend properties of exponents to rational exponents
N-RN.2 Rewrite expressions involving radicals and rational exponents

F-IF Interpreting Functions
F-IF.6 Rate of Change
F-BF Building Functions
F-BF.1 Write a function between two quantities

F-LE Linear, Quadratic, and Exponential
F-LE.3 Observing linear and quadratic graphs and tables
S-ID Interpreting Categorical and Quantitative Data
S-ID.7 Interpret Linear Models
S-IC Making Inferences and Justifying Conclusions
S-IC.1 Understand statistics as a process
S-IC.2 Use results to make predictions
S-IC.3 Experiments and Observations
S-CP Conditional Probability and the Rules of Probability
S-CP.1 Subset, Unions, and Intersections
S-CP.2 Independent Events
S-CP.3 Conditional Probability
S-MD Using Probability to Make Decisions
S-MD.5 Possible Outcomes
A-SSE Seeing Structure in Expressions
A-SSE.1 Interpret Expressions
A-SSE.2 Rewrite Expressions
A-SSE.3 Factor a Quadratic Expression
A-APR Arithmetic with Polynomials and Rational Expressions
A-APR.1 Perform Arithmetic Operations
A-CED Creating Equations
A-CED.1 Creating Equations and Inequalities in One Variable
A-CED.2 Equations and Inequalities in Two Variables
A-CED.4 Rearrange Formulas
A-REI Reasoning with Equations and Inequalities
A-REI.1 Explain each step in solving an Equation
A-REI.2 Solve rational and radical equations
A-REI.3 Solve Linear Equations and Inequalities
A-REI.4 Solve Quadratic Equations
A-REI.5 Solve Systems of Equations
A-REI.6 Solve Systems of Equations Using Graphs

A-REI.7 Solve Systems of Equations Algebraically
A-REI.10 Understand what the Solution of a Graph Means
A-REI.12 Graph the Solutions of a Linear Inequality
Technology Literacy
RST Literacy in Science and Technical Subjects 6-12
RST.1 Follow a complex multistep procedure
RST.4 Determine the meaning of symbols and key terms
RST.5 Understand relationships between key termsiter
RST.7 Translate quantitative or technical information from words into visuals

Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Online research
Interactive simulators
Study Island

BECTON REGIONAL HIGH SCHOOL
Mathematics Department Course of Study
MATH LAB (11-12 GRADES)
Unit One- Number Sense and Operations
Essential Questions
 What are the four clusters of the HSPA?
 What are the four basic mathematical operations and how are they used?
 What are the different methods for solving percents?
 What are the different types of numbers, (real, irrational, rational, whole, natural)?
Section 1: Identify types of numbers
Section 2: Compare rational and irrational
Section 3: Use order of operations
Section 4: Use properties of exponents
Section 5: Add, Subtract, and Multiplication with matrices
Section 6: Estimate the value of expressions
Unit Two- Geometry and Measurement
Essential Questions
 How do geometric relationships help solve problems in a real world context?
 What are the different geometric transformations?
 What are the different properties of geometric figures?
Section 1:
Section 2:
Section 3:
Section 4:
Section 5:
Section 6:
Section 7:

Use geometric models to represent real-world situations
Draw perspectives of 3-D objects
Perform transformations
Understanding and use vectors
Use scientific notation
Find the equation of a line using y=mx+b and graph it
Find perimeter, area, volume, and surface area of basic geometric shapes.

Unit Three- Patterns and Algebra
Essential Questions
 Why are exponents and exponential functions important to simplifying and solving real world
problems involving math and science?
 How can patterns, relations, and functions be used as tools to best describe and help explain real
world situations?
 How does an understanding of exponential, logarithmic, polynomial and rational functions help
us understand and interpret events in business, science and mathematics?



How do linear equations and their graphs help us interpret events that occur in the world around
us?
Section 1: Use algebraic models for sequences and series
Section 2: Understanding concepts relating to functions
Section 3: Solve linear and quadratic functions
Section 4: Simplify polynomials
Unit Four- Data Analysis and Probability
Essential Questions
 How can experimental and theoretical probabilities be used to make predictions or draw
conclusions?
 How can statistical measures be calculated?
 How does an understanding of statistical measures assist a student in real world situations?
Section 1: Find a line of best fit.
Section 2: Find mode, median, mean, range, and standard deviation
Section 3: Calculate probabilities, including geometric probabilities
Section 4: Calculate combination and permutations
Unit Five: SAT and College Placement Test Strategies
Essential Questions
 What do the standardized tests look like?
 How can a student achieve mastery on these exams?
Section 1: Understanding techniques for taking the SAT
Section 2: Understanding the matrix for the SAT
Instructional Strategies and Assessment Techniques
Below is the assessment list to be used by the Mathematics Department. The instructor would
not necessarily have to use any specific assessment method listed, but should feel free to substitute an
equivalent method, so long as it is documented.
Instructional Strategies
1. Lecture
2. Textbook readings and assignments
3. Demonstrations
4. Simulations
5. Problem solving
6. Computer Software applications
7. Internet research and activities
8. Projects
9. Field trips
10. Guest speakers

Assessment Strategies
1. Section tests
2. Marking period tests
3. Quarterly Exams
4. Quizzes
5. Cooperative/collaborative group evaluations
6. Research papers/essays
7. Presentations
8. Internet/Library research
9. PowerPoint presentations
10. Homework
Routine Responsibilities and Requirements of the Student
1. To attend each class session in accordance with District Attendance Policy as stated in student hand
book.
2. To report to the designated classrooms or locations on time with all required materials.
3. To make up all tests, quizzes, projects, presentations and any other work missed because of excused
absences, field trips or other mitigating circumstances.
4. To complete all assignments on time, participate in all class activities and avail themselves of extra
help whenever necessary.

COMMON CORE for Mathematics
S-CP Rules of Probability
S-CP.2 Understand the difference between independent and dependent probability
S-CP.7 Use the addition rule of probability
S-CP.9 Use permutations and combinations to compute probabilities
N-RN Extend the properties of exponents to rational exponents
N-RN .1 Use exponential notation to solve problems
N-RN .2 Rewrite expressions involving radicals
A-REI Reasoning with Equations and Inequalities
A-REI.1 Explain each step in solving an equation
A-REI.2 Solve rational and radical equations
A-REI.3 Solve linear equations and inequalities
A-REI.4 Solve quadratic equations using quadratic formula
A-REI.5 Solve systems of equations
A-SSE Interpreting the structure of expressions
A-SSE.1 Interpret parts of an expression
A-SSE.3 Factor a quadratic expression
A-SSE.3 Use the properties of exponents

A-APR Arithmetic with polynomials and Rational Expressions
A-APR.1 Perform arithmetic operations on polynomials.
A-APR.4 Use polynomial identities to solve problems
A-APR.6 Rewrite simple rational expressions
N-RN Extend the properties of exponents to rational exponents
N-RN .1 Use exponential notation to solve problems
N-RN .2 Rewrite expressions involving radicals
N-Q Reason quantitatively and use units to solve problems
N-Q.1 The solution of multi-step problems

N-CN The Complex Number System
N-CN.1 Knowledge of complex numbers
N-CN.2 Use the i^2 = -1 property
N-CN.3 Find the conjugate of a complex number
G-GPE Expressing Geometric Properties with Equations
G-GPE.5 Prove the slope criteria for parallel and perpendicular lines
G-GPE.6 Find the point on a directed line segment between two given points
G-GPE.7 Use coordinates, distance formula, to compute areas and perimeters
F-BF Building Functions
F-BF.2 Write arithmetic and geometric sequences both recursively and with an explicit formula
Technological Literacy:
RST Literacy in Science and Technical Subjects 6-12
RST.4 Determine the meaning of symbols, key terms and phrases
RST.7 Integrate multiple sources of information
RST.9 Synthesize information from a range of sources
Suggested Activities/Projects
Career Projects
Cooperative Learning Activities
Manipulatives
Games and Puzzles
Graphic Organizers
Suggested Technology Applications
Online practice, quizzes and demonstrations
Calculators
Geometer’s Sketchpad
Interactive Simulators
Online Research
Study Island
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Mathematics | Kindergarten
In Kindergarten, instructional time should focus on two critical areas: (1) representing, relating, and
operating on 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 vocabu lary. 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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Mathematical Practices

Grade K overview
Counting and Cardinality

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.



Know number names and the count
sequence.


Count to tell the number of objects.



Compare numbers.

Operations and Algebraic Thinking


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

Number and operations in Base Ten


Work with numbers 11–19 to gain foundations for place value.

Measurement and Data


Describe and compare measurable attributes.



Classify objects and count the number of objects in categories.
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Geometry


Identify and describe shapes.



Analyze, compare, create, and compose shapes.
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Counting and Cardinality

K.CC

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. Write numbers from 0 to 20. Represent a number o f objects with a written numeral 0 -20
(with 0 representing a count of no objects).
Count to tell the number of objects.
4. Understand the relationship between numbers and quantities; connect counting to cardinality.

a. When counting objects, say the number na mes in the standard order, pairing each object
with one and only one number name and each number name with one and only one
object.

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. Count to answer “how many?” questions about as many as 20 things arranged in a line, a
rectangular array, or a circle, or as many as 10 things in a scattered configuration; given a
number from 1–20, count out that many objects.
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, e.g., by using matching and counting strategies. 1
7. Compare two numbers between 1 and 10 presented as written numerals.

Operations and Algebraic Thinking

K.oA
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Understand addition as putting together and adding to, and under stand subtraction as
taking apart and taking from.
1. Represent addition and subtraction with objects, fingers, mental images, drawings 2 ,
sounds (e.g., claps), acting out situations, verbal explanations, expressions, or
equations.
2. Solve addition and subtraction word pr oblems, and add and subtract within 10, e.g.,
by using objects or drawings to represent the problem.
3. D ec o mpo se nu mb er s l e ss t han or e qual t o 10 i nt o pai r s i n mor e than one way,
e.g., by using objects or drawings, and record each decomposition by a drawing or
equation (e.g., 5 = 2 + 3 and 5 = 4 + 1).
4. For any number from 1 to 9, find the number that makes 10 when added to the given
number, e.g., by using objects or drawings, and record the answer with a drawing or
equation.
5. F l u e nt l y a d d a n d s ub t r a ct w i t h i n 5 .
1

Include groups with up to ten objects.

2

Drawings need not show details, but should show the mathematics in the
problem. (This applies wherever drawings are mentioned in the Standards.)
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Number and operations in Base Ten

K.NBT

Work with numbers 11–19 to gain foundations for place value.
1. Compose and decompose number s fr om 11 t o 19 into t en ones and some further ones, e.g., by using
objects or drawings, and record each composition or decomposition by a drawing or equation (e.g., 18 = 10 +
8); understand that these numbers are composed of ten ones and one, two, three, four, five, six, seven, eight,
or nine ones.
Measurement and Data

K.MD

Describe and compare measurable attributes.
1.

2.

Describe measurable attributes of objects, such as length or weight. Describe several measurable attributes of
a single object.
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. For example, directly compare the heights of two
children and describe one child as taller/shorter.

3.

Classify objects and count the number of objects in each category.

4.

Classify objects into given categories; count the numbers of objects in each category and sort the categories
by count. 3

Geometry

K.G

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, and next to.

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”).

Analyze, compare, create, and compose sha pes.
4.

Anal yze and co mpar e t wo - and t hr ee -di mensi onal shapes, i n 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 si des 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. For example, “Can you join these two triangles with full
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sides touching to make a rectangle?”
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Mathematics | Grade 1
In Grade 1, instructional time should focus 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 addit ion 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 proce sses 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. 1
Students compose and decompose plane or solid figures (e.g., put two triangles together to make a quadrilateral)
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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 understanding ofproperties such as congruence and symmetry.

G
R
A
D
E

1

I

Students should apply the principle of transitivity of
measurement to make indirect comparisons, but they need not
use this technical term.

1
3

1
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Mathematical Practices
1.

Make sense of problems and persevere in
solving them.

2.

R easo n abs trac tl y a nd qua ntit ati ve l y.

3.

Construct viable arguments and critique
the reasoning of others.

4.

Model with mathematics.

5.

U se a ppr opri ate tools st ra tegica ll y.

6.

Attend to precision.

7.

Lo ok f or and m ake us e of str uctu re.

8.

Look for and express regularity in repeated
reasoning.

Grade 1 overview
operations and Algebraic Thinking
 Represent and solve problems involving addition and subtraction.
 Understand and apply properties of operations and the relationship between addition and
subtraction.
 Add and subtract within 20.
 Work with addition and subtraction equations.







Number and operations in Base Ten
Extend the counting sequence.
Understand place value.
Use place value understanding and properties of operations to add and subtract.

Measurement and Data
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Measure lengths indirectly and by iterating length units.



Tell and write time.



Represent and interpret data.

Geometry


Reason with shapes and their attributes.
operations and Algebraic Thinking

1.oA

Represent and solve problems involving addition and subtraction.
1.

Use addition and subtraction within 20 to solve word problems involving
situati ons of addi ng t o, taking fr om, putti ng t oget her , taki ng apart , and
comparing, with unknowns in all positions, e.g., by using objects, drawings,
and equations wit h a symbol f or the unknown number to represent the
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problem. 2
2.

Solve word problems t hat 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.

Understand and apply properties of operations and the relationship between
addition and subtraction.
3.

4.

Apply properties of operations as strategies t o add and subtract. 3 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.)
Understand subtraction as an unknown -addend problem. For example,
subtract 10 – 8 by finding the number that makes 10 when added to 8.

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. Use strategies such as counting on; making ten (e.g.,
8 + 6 = 8 + 2 + 4 = 10 + 4 = 14); decomposing a number leading to a ten
(e.g., 13 – 4 = 13 – 3 – 1 = 10 – 1 = 9); using the relationship between addition
and subtraction (e.g., knowing that 8 + 4 = 12, one knows 12 – 8 = 4); and
creating equivalent but easier or known sums (e.g., adding 6 + 7 by creating
the known equivalent 6 + 6 + 1 = 12 + 1 = 13).

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. For 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.

8.

Deter mine the unknown whole number in an addition or subtraction
equation relating three whole numbers. For 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
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Extend the counting sequence.
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.

Understand place value.
2.

Understand that the two digi ts 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.

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).

See Glossary, Table 1.

3

Students need not use formal terms for these properties.

GRADE 1 I 15

2
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3.

Compare two two-digit numbers based on meanings of the tens and ones digits, recording the
results of comparisons with the symbols>, =, and <.

Use place value understanding and properties of operations to add and subtract.
4.

Add within 100, including adding a two-digit number and a one -digit number, and adding a twodigit 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. Understand that in adding twodigit 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.

Measurement and Data

1.MD

Measure lengths indirectly and by iterating length units.
1.

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

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 t hat t he l engt h measur ement of an
obj ect i s 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.

Tell and write time.
3.

Tell and write time in hours and half -hours using analog and digital clocks.

Represent and interpret data.
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4.

Organize, represent, and interpret data with up to three categories; 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.

Geometry

1.G

Reason with shapes and their attributes.
1.

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

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 the
composite shape. 4

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.
G
R
A
D
E

Students do not need to learn forma l names such as
“right rectangular prism.”

1

4

5.

I

1
6

4.
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Mathematics | Grade 2
In Grade 2, instructional time should focus 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.
GRADE 2

I 267
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Grade 2 overview
operations and Algebraic Thinking

Mathematical Practices

•

Represent and solve problems
involving addition and
subtraction.
Add and subtract within 20.

1.

Work with equal groups of objects
to gain foundations for
multiplication.

3.

•
•

2.

Make sense of problems and persevere in
solving them.
Reason abstractly and quantitatively.

Number and operations in Base Ten

Construct viable arguments and critique the
reasoning of others.
4. Model with mathematics.
Use appropriate tools strategically.
5.

•

Understand place value.

6.

•

Use place value understanding
and

7.

properties of operations to add
and subtract.

8.

Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated
reasoning.

Measurement and Data


Measure and estimate lengths in standard units.



Relate addition and subtraction to length.



W o r k w i t h t i me a n d mo n e y.



Repr esent and i nt er pret dat a.

Geometry


Reason with shapes and their attributes.

GRADE 2
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operations and Algebraic Thinking

2.oA

Represent and solve problems involving addition and subtraction.
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. 1
1.

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

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.

Use addi t i on t o f i nd the t ot al number of obj ect s ar ranged i n 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.
4.

Number and operations in Base Ten

2.NBT

Understand place value.
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.
Use place value understanding and properties of operations to add and subtract.
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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.
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 addit ion 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.
8. Mentally add 10 or 100 to a given number 100 –900, and mentally
subtract 10 or 100 from a given number 100 –900.
9. Explain why addition and subtraction strategies work, using place value and the properties of
operations. 3
1

2

See Glossary, Table 1.

See standard 1.OA.6 for a list of mental strategies. 3 Explanations may be supported by drawings or objects.
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Measurement and Data

2.MD

Measure and estimate lengths in standard units.
1.

Measure the length of an object by selecting and using appropri ate tools
such as rulers, yardsticks, meter sticks, and measuring tapes.

2.

Measur e t he l engt h of an obj ect t wi ce, usi ng l en gt h uni t s of different
lengths for the two measurements; describe how the two measurements
relate to the size of the unit chosen.

3.

Esti mate lengths using units of inches, feet, centimeters, and meter s.

4.

Measure to determine how much longer one object is than another,
expressing the length difference in terms of a standard length unit.

Relate addition and subtraction to length.
5.

Use addi t i on and subtr act i on wit hi n 100 t o sol ve wor d pr obl ems
invol ving lengths that are gi ven 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.

Work with time and money.
7.

Tell and write time from analog a nd 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 hav e?

Represent and interpret data.
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.
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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 4 using information presented in a bar
graph.

Geometry

2.G

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. 5 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.

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.

See Glossary, Table
4. 1.

5

Sizes are compared directly or visually, not compared by measuring.

5.

GRADE 2 I
20

4
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Mathematics | Grade 3
In Grade 3, instructional time should focus 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 di vision

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 i s
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.
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(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.
(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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Grade 3 overview
operations and Algebraic Thinking


Represent and solve problems involving multiplication and division.



Understand properties of multiplication and the relationship between multiplication and division.



Multiply and divide within 100.



Solve problems involving the four operations, and identify and explain patterns in arithmetic.

Number and operations in Base Ten


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

Number and operations—Fractions


Develop understanding of fractions as numbers. Measurement and Data



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



Represent and interpret data.



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

Geometry


Reason with shapes and their attributes.
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operations and Algebraic Thinking

3.oA

Represent and solve problems involving multiplication and division.
Interpret products of whole numbers, e.g., interpret 5 × 7 as the total number of objects in
5 groups of 7 objects each. For example, describe a context in which a total number of objects
can be expressed as 5 x 7.
1.

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. For
example, describe a context in which a number of shares or a number of groups can be expressed as
56 ~ 8.
2.

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. 1
4.
Determine the unknown whole number in a multiplication or division equation relating
three whole numbers. For example, determine the unknown number that makes the equation true
in each of the equations 8 x ? = 48, 5 = ~ ~ 3, 6 x 6 = ?.

Understand properties of multiplication and the relationship between multiplication and
division.
A p p l y p r o p e r t i e s o f o p e r a t i o n s a s s t r a t e g i e s t o m u l t i p l y a n d divide. 2 Examples: If 6
x 4 = 24 is known, then 4 x 6 = 24 is also known. (Commutative property of multiplication.) 3 x 5 x
2 can be found by 3 x 5 = 15, then 15 x 2 = 30, or by 5 x 2 = 10, then 3 x 10 = 30. (Associative
property of multiplication.) Knowing that 8 x 5 = 40 and 8 x 2 = 16, one can find 8 x 7 as 8 x (5 +
2) = (8 x 5) + (8 x 2) = 40 + 16 = 56. (Distributive property.)
5.

Understand division as an unknown -factor problem. For example, find 32 ~ 8 by finding
the number that makes 32 when multiplied by 8.
6.

Multiply and divide within 100.
7.
Fluently multiply and divide within 100, using strateg ies 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, know from memory all products of two one digit numbers.

Solve problems involving the four operations, and identify and explain patterns in
arithmetic.
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Solve two-step word problems using the four operations. Represent t h ese pr obl e ms
u si n g e qua t i on s wi t h a l et t e r st an di n g f o r t h e unknown quantity. Assess the reasonableness of
answers using mental computation and estimation strategies including rounding. 3
8.

Identify arithmetic patterns (including patterns in the addition table or multiplication
table), and explain them using properties of operations. For example, observe that 4 times a
number is always even, and explain why 4 times a number can be decomposed into two equal
addends.
9.

See Glossary, Table 2.

2

Students need not use formal terms for these properties.

3

This standard is limited to problems posed with whole numbers
and having whole-number answers; students should know how to
perform operations in the conven tional order when there are no
parentheses to specify a particular order (Order of Operations).

GRADE 3 123

1
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Number and operations in Base Ten

3.NBT

Use place value understanding and properties of operations to perform multi-digit arithmetic. 4
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 -di git 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.

Number and operations—fractions 5

3.Nf

Develop 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.
2. Understand a fraction as a number on the number line; represent fractions on a number line diagram.
a.

Represent a fraction 1/b on a number line diagram by defining the interval from 0 to 1 as the whole
and partitioning it into b equal parts. Recognize that each part has size 1/b and that the endpoint
of the part based at 0 locates the number 1/ b on the number line.

b.

Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0. Recognize
that the resulting interval has size a/b and that its endpoint loc ates the number a/b on the number
line.

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

Understand two fractions as equivalent (equal) if they are the same size, or the same point on a
number line.

b.

Recognize and generate simple equivalent fractions, e.g., 1/2 = 2/4, 4/6 = 2/3). Explain why the
fractions are equivalent, e.g., by using a visual fraction model.

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.

CoMMoN CoRE STATE STANDARDS for MATHEMATICS

Measurement and Data

3.MD

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.

5

range of algorithms may be used.

Grade 3 expectations in this domain are limited to fractions with
denominators 2, 3, 4, 6, and 8.

GR A DE 3 12 4

4A
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2. Measure and esti mate liquid volumes and masses of obj ects
using st andard unit s of grams ( g), kil ogr ams ( kg) , and li ter s
( l). 6 Add, subtract, multiply, or divide to solve one -step word
problems involving masses or volumes that are given in the
same units, e.g., by using drawings (such as a beaker with a
measurement scale) to represent the problem. 7
Represent and interpret data.
3. Dr aw a scaled pi ct ur e gr aph and a scal ed bar graph t o
r epresent 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. For 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 hal ves and fourths of an inch. Show the data b y
making a line plot, where the horizontal scale is marked off in
appropriate units — whole numbers, halves, or quarters.
Geometric measurement: 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 in, square ft, and improvised units).
7. Relate area to the operations of multiplication and addition.
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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.

b.

Mult ipl y si de l engt hs t o fi nd areas of r ect angl es with
whol e -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 wi t h wh ol e -nu mb er si d e l e n gt hs a a nd b + c
i s t h e s u m of a × b and a × c. Use area models to
represent the distributive property in mathematical
reasoning.

d.

Recognize area as additive. Find areas of rectilinear figures
by decomposing them into non -overlapping rectangles
and adding the areas of the non-overlapping parts, applying
this technique to solve real world problems.
Geometric measurement: recognize perimeter as an attribute of
plane figures and distinguish between linear and area measures.

8. Sol ve real world and mathematical problems invol ving
peri meters 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.

6

7

Excludes multiplicative comparison problems (problems
involving notions of “times as much”; see Glossary, Table 2).
Geometry

3.G

GRADE 3 I
25

Excludes compound units such as cm 3 and finding the
geometric volume of a container.
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Reason with shapes and their attributes.
1.

Understand that shapes in different ca tegories (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 quadrilateral s, 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. For 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.
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Mathematics | Grade 4
In Grade 4, instructional time should focus 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 div ision, 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)

St udent s develop under standing of f racti on equi valence and operations with fractions. They

recognize that two different fractions ca n 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
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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.
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Grade 4 overview

and compare decimal fractions.

operations and Algebraic Thinking






Use the four operations with whole
numbers to solve problems.

Measurement and Data


Gain familiarity with factors and
multiples.
Generate and analyze patterns.




Number and operations in Base Ten




Generalize place value understanding for
multi-digit whole numbers.
Use place value understanding and
properties of
operations to perform multi-digit
arithmetic.

Number and operations—Fractions


Extend understanding of fraction
equivalence and ordering.



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



Understand decimal notation for fractions,

Solve problems involving measurement
and conversion of measurements from a
larger unit to a smaller unit.
Represent and interpret data.
Geometric measurement: understand concepts
of angle and measure angles.

Geometry


Draw and identify lines and angles, and
classify
shapes by properties of their lines and
angles.
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Mathematical Practices
1.

Make sense of problems and persevere
in solving them.

2.

Reason abstractly and quantitatively.

3.

Construct viable arguments and
critique the reasoning of others.

4.

Model with mathematics.

5.

Use appropriate tools strategically.

6.

Attend to precision.

7.

Look for and make use of structure.

8.

Look for and express regularity in
repeated reasoning.
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operations and Algebraic Thinking

4.oA

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 st atements 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. 1

3.

Solve multistep 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 usi n g equat i ons wi t h a l ett er standi ng f or t he unknown quant i t y.
Assess the reasonableness of answers using mental computation and estimation strategies including
rounding.

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.

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. For example, 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. Explain informally why the numbers will continue to alternate in this
way.

Number and operations in Base Ten 2

4.NBT

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. For 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 meani ngs of t he digi ts i n each place, using >,
=, and < symbols to record the results of compar isons.
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3.

Use place value understanding to round multi -digit whole numbers to any place.

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

1

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, rectangul ar arrays, and/or area models.

See Glossary, Table 2.
G
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4

Grade 4 expectations in this domain are limited
to whole numbers less than or equal to
1,000,000.

I

2
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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.
Number and operations—fractions 3

4.Nf

Extend understanding of fraction equivalence and ordering.
1. Explain why a fraction a/b is equivalent to a fraction ( n × a)/(n × b)
by using visual 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.
2. Compare t wo fractions wi th diff erent numer at or s and di fferent denominators, e.g., by
creating common denominators or numerator s, or by comparing to a benchmark fraction such
as 1/2. Recognize that comparisons are valid only when the two fractions refer to the same
whole. Record the results of comparisons with symbols>, =, or <, and justify the conclusions,
e.g., by using a visual fraction model.
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 jo ining and separating parts referring to
the same whole.

b.

D ec o mpo se a f r act i on i nt o a su m of f r a ct i on s wi t h t h e same denominator in more than
one way, recording each decomposition by an equation. Justify decompositions, e.g., by
using a visual fraction model . 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.

c.

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 a nd the
relationship between addition and subtraction.

d.

S ol ve wo r d pr o bl e ms i n vol vi n g a ddi t i on and s ubt r a ct i o n of fr act ions ref erri ng to t he
same whol e and having l i ke denominators, e.g., by using visual fraction models and
equations to represent the problem.
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4. Apply and extend previous understandings of multiplication to multiply a fraction by a whole
number.
Understand a fraction a/b as a multiple of 1/b. For example, use a visual fraction model to
represent 5/4 as the product 5 x (1/4), recording the conclusion by the equation 5/4 = 5 x
(1/4).

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. For example, use a visual fraction model to express 3 x (2/5)
as 6 x (1/5), recognizing this product as 6/5. (In general, n x (a/b) = (n x 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. For 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?

G
R
A
D
E

4

I

Grade 4 expectationsd. in this domain
e. are limited
to fractions with denominators 2, 3, 4, 5, 6, 8, 10,
12, and 100.

3
0

3

a.
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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. 4 For example, express
3/10 as 30/100, and add 3/10 + 4/100 = 34/100.

6.

Use decimal notation for fractions with denominators 10 or 100. For example, rewrite 0.62 as
62/100; describe a length as 0.62 meters; locate 0.62 on a number line diagram.

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.

Measurement and Data

4.MD

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;
lb, oz.; l, ml; 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.
For example, 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), ...

2.

Use the four operations to solve word problems involving distances, intervals of time, liquid
volumes, masses of objects, and money, i ncludi ng pr obl ems i n vol vi ng si mpl e f r act i ons or
deci mal s, 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. For
example, find the width of a rectangular room given the area of the flooring and the length, by
viewing the area formula as a multiplication equation with an unknown factor.

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 us ing information presented in line
plots. For example, from a line plot find and interpret the difference in length between the longest
and shortest specimens in an insect collection.
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Geometric measurement: understand concepts of angle and measure angles.
5.

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.
G
R
A
D
E

4

Students who can generate equivalent fractions
can develop strategies for adding fractions with
unlike denominators in general. But addition and
subtraction with unlike denominators in general
is not a requirement at this grade.

1
3
1

4

Recognize angles as geometric shapes that are formed wherever two rays share a common endpoint,
and understand concepts of angle measurement:
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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 non overlapping 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.

Geometry

4.G

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.
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Mathematics | Grade 5
In Grade 5, instructional time should focus 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 d evelop 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 decima ls to hundredths efficiently and accurately.
(3)

Students recogni ze volume as an attribute of three -di mensional 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 1-unit 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
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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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Grade 5 overview



operations and Algebraic Thinking


Write and interpret numerical expressions.



Analyze patterns and relationships. Number

Geometry


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



Classify two-dimensional figures into
categories based on their properties.

and operations in Base Ten




Geometric measurement: understand
concepts of volume and relate volume to
multiplication and to addition.

Understand the place value system.
Perform operations with multi-digit whole
numbers and with decimals to hundredths.

Mathematical Practices
1.

Make sense of problems and persevere in
solving them.

2.

Reason abstractly and quantitatively.

3.

Construct viable arguments and critique the
reasoning of others.

4.

Model with mathematics.

5.

Use appropriate tools strategically.

6.

Attend to precision.

Measurement and Data

7.

Look for and make use of structure.



8.

Look for and express regularity in repeated
reasoning.

Number and operations—Fractions


Use equivalent fractions as a strategy to add
and subtract fractions.



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



Convert like measurement units within a given
measurement system.
Represent and interpret data.
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operations and Algebraic Thinking

5.oA

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. For 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.

Analyze patterns and relationships.
3.

Gener at e t wo numer i cal pat t er ns usi ng t wo gi ven r ul es. Ident i f y apparent relationships between
corresponding terms. Form ordered pairs consisting of corresponding ter ms from the two patterns, and
graph the ordered pairs on a coordinate plane. For 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.

Number and operations in Base Ten

5.NBT

Understand the place value system.
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. Expl ain patt er ns i n t he number of zeros of the pr oduct 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 whole-number exponents to denote powers of 10.
3. Read, write, and compare decimals to thousandths.
a.

Read and write decimals to thousandths using base -ten numerals, number names, and expanded form,
e.g., 347.392 = 3 x 100 + 4 x 10 + 7 x 1 + 3 x (1/10) + 9 x (1/100) + 2 x (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.
Perform operations with multi-digit whole numbers and with decimals to hundredths.
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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 di visors,
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, subt r act , mul t i pl y, and di vi de deci mal s t o hundr edt hs, 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.
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Number and operations—Fractions

5.NF

Use equivalent fractions as a strategy to add and subtract fractions.
1. Add and subtract fractions with unlike denominators (including mixed numbers) by replacing gi ven fractions with equivalent
fractions in such a way as to produce an equivalent sum or difference of fractions with like denominators. For 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. For example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing
that 3/7 < 1/2.
Apply and extend previous understandings of multiplication and division to multiply and divide fractions.
3. Interpret a f racti on as di vi sion of t he numerat or by t he deno mi nator ( a/ b = a ~ b) . Solve wor d pr obl e ms i nvol vi ng di vi si on of
whol e numbers leading to answers in the form of fractions or mixed numbers, e.g., by using visual fraction models or equations to
represent the problem. For 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?
4. Apply and extend previous understandings of multiplication to multiply a fraction or whole number by a fraction.
a.

Int er pr et t he pr oduct ( a / b) x q as a par t s of a par t it i on of q into b equal parts; equivalently, as the result of a sequence of
operations a x q ~ b. For 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); expl aining 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 =
(nxa)/(nxb) to the effect of multiplying a/b by 1.
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6. Solve real world problems inv olving multiplication of fractions and mixed numbers, e.g., by using visual fraction models or equations
to represent the problem.
7. Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit
fractions. 1
a. Interpret division of a unit fraction by a non -zero whole number,
1

Students able to multiply fractions in general can develop strategies to divide frac tions in general, by reasoning about the
relationship between multiplication and division. But division of a fraction by a fraction is not a requirement at this grade.
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and compute such quotients. For example, create a story context for (7/3) ~ 4, and use a visual fraction model to show the
quotient. Use the relationship between multiplicatio n and division to explain that (7/3) ~ 4 = 7/72 because (7/72) x 4 = 7/3.
b.

Interpret division of a whole number by a unit fraction, and compute such quotients. For example, create a story context
for 4 ~ (7/5), and use a visual fraction model to show the qu otient. Use the relationship between multiplication and division to
explain that 4 ~ (7/5) = 20 because 20 x (7/5) = 4.

c.

Solve real world problems involving division of unit fractions by non-zero whole numbers and division of whole numbers by
unit fractions, e.g., by using visual fraction models and equations to represent the problem. For example, how much chocolate
will each person get if 3 people share 7/2 lb of chocolate equally? How many 7/3-cup servings are in 2 cups of raisins?

Measurement and Data

5.MD

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.
Represent and interpret 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. For 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 equall y.
Geometric measurement: understand concepts of volume and relate volume to multiplication and to addition.
3. Recognize volume as an attribute of solid figures
measurement.
a.

b.

and understand concepts of volume

A cube with side length 1 unit, called a “unit
have “one cubic unit” of volume, and can be
volume.

cube,” is said to
used to measure

A solid figure which can be packed without
using n unit cubes is said to have a volume

gaps or overlaps
of n cubic units.

4. Measure volumes by counting unit cubes, using
improvised units.

cubic cm, cubic in, cubic ft, and

CoMMoN CoRE STATE STANDARDS for MATHEMATICS

5. Relate volume to the operations of multiplication and addition and solve real world and mathematical problems involving
volume.
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.

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.
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Geometry

5.G

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 of numbers, called its coordinates. Understand that the first number indicates how far
to travel from the origin in the direction of one axis, and the second number indicates how far to travel in
the direction of the second axis, with the convention that the names of the two axe s and the coordinates
correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate).

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 con text of the situation.

Classify two-dimensional figures into categories based on their properties.
3.

U n d e r s t a n d t h a t a t t r i b u t e s b e l o n gi n g t o a c a t e g o r y o f t w o - dimensional figures also belong to all
subcategories of that category. For example, all rectangles have four right angles and squares are
rectangles, so all squares have four right angles.
Classify t wo -di mensional figures in a hierar chy based on properties
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Assessment	
  

June	
  

October	
  

Operations	
  of	
  
Algebraic	
  
Thinking	
  

March	
  

September	
  

End	
  of	
  Year	
  
Standards	
  
Assessment	
  

June	
  

September	
  

Fraction	
  
Assessment	
  

January	
  

	
  

6th	
  grade	
  

7th	
  grade	
  

7th	
  grade:	
  	
  
Pre-‐Algebra	
  

8th	
  grade:	
  
Pre-‐Algebra	
  

Algebra	
  
	
  

	
  

	
  

Ratios	
  
Assessment	
  
Special	
  
Education:	
  
Mid-‐Year	
  
Benchmark	
  
Assessment	
  
2nd	
  Quarter	
  
Benchmark	
  
Assessment	
  

October	
  

January	
  

January	
  

Special	
  
Education:	
  
Content	
  
Standards	
  Pre-‐
Assessment	
  

September	
  

The	
  Language	
  
of	
  Algebra	
  

September	
  

Real	
  Numbers	
  

September	
  

Special	
  
Education:	
  
Content	
  
Standards	
  Pre-‐
Assessment	
  

September	
  

Cumulative	
  
Test	
  #1	
  
(Chapters	
  1-‐6)	
  

February	
  

Coordinate	
  
Assessment	
  
Special	
  
Education:	
  End	
  
of	
  Year	
  
Benchmark	
  
Assessment	
  
3rd	
  Quarter	
  
Benchmark	
  
Assessment	
  
Special	
  
Education:	
  
Content	
  
Standards	
  
Post-‐
Assessment	
  
Operations	
  
with	
  Integers	
  
Equations	
  in	
  
One-‐Variable	
  
Special	
  
Education:	
  
Content	
  
Standards	
  
Post-‐
Assessment	
  
Cumulative	
  
Test	
  #2	
  
(Chapters	
  7-‐
11)	
  

December	
  

June	
  

March	
  

June	
  

January	
  
January	
  

June	
  

June	
  

Scope and Sequence
MATHEMATICS

September

October

November

December

January

February

KINDERGARTEN

Unit : Represent, Count , and Write Numbers 0-5, Compare Numbers to 5
ºModel and count to tell the number of objects 0-5
ºRepresent objects 0-5 with a number name and a written numberal
ºSolve problems by using the strategy make a model
ºUse matching and counting strategies to compare sets to 5
Unit: Represent , Count, and Write Numbers 6-10
Compare numbers to 10
ºModel and count to tell the number of objects 6-10
ºRepresent objects 6-10 with a number name and a written numeral
ºSolve problems by using the strategy draw a picture
ºCount forward to 10 from a given number

Standards
CC.K.CC.3,CC.K.CC.4a,CC.K.C
C.4b,CC.K.CC.4c, CC.K.CC.6
Standards CC.K.CC.3,
CC.K.CC.5, CC.K.CC.6,
CC.K.CC.2,CC.K.CC.7,
CC.K.OA.4

Unit: Addition
ºUse expressions to represent addition
ºUse objects and drawings to solve adition word problems and record the equations Standards CC.K.OA.1,
ºDecompose numbers into pairs in more than one way and record each
CC.K.OA.2, CC.K.OA.3,
decomposition with an equation
ºSolve problems by using the strategy act it out CC.K.OA.4,CC.K.OA.5
Unit : Subtraction
ºUse expressions to represent subtraction
ºUse objects and drawings to solve subtraction word problems and record the
equations
ºUnderstand addition as putting together or adding to and
subtraction as taking apart or taking from to solve word problems

Unit: Represent, Count and Write Numbers 11-19
ºUse objects to decompose numbers 11-19 into ten ones and some further ones
ºRepresent 11-19 objets with number names and written numerals
ºSolve problems by using the strategy draw a picture
Unit: Represent Count and Write 20 and beyond
ºModel and count with objects to show the number 20 and beyond
ºRepresent 20 objects and more with a number name and a written numeral
ºCount forward to 20 from a given number
ºKnow the count sequence when counting to 50 and to 100 by ones and by ones

Standards CC.K.OA.1,
CC.K.OA.2, CC.K.OA.5

Standards CC.K.CC.3,
CC.K.NBT.1

Standards CC.K.CC.1,
CC.K.CC.2, CC.K.CC.3,
CC.K.CC.5, CC.K.CC.6

March

Unit: Identify and describe Two-Dimentional Shapes
ºIdentify, name, describe, and compare two-dimensional shapes including square,
circle, triangle, rectangle, and hexagon
ºSolve problems by using the strategy draw a picture

Standards CC.K.G.2, CC.K.G.4,
CC.K.G.6

April

Unit: Identify and Describe Three-Dimentional Shapes
ºIdentify, name, describe, and compare three-dimensional shapes including cube,
cone, cylinder, and sphere ºAnalyze, compare, create, and compose shapes
ºSolve problems by using the strategy use logical reasoning

Standards CC.K. G.1, CC.K.G.2,
CC.K.G.3, CC.K.G.4

May

Unit: Measurement
ºCompare the length, height, and weight of two objects
ºDescribe several measurable attributes of a single object
ºSolve problems by using the strategy use logical reasoning

Standards CC.K.MD.1,
CC.K.MD.2

June

Unit: Application of skill sets in project activities Classify and Sort Data
ºClassify objects by color, shape, and size and count the number of objects in each
category
ºMake and read a graph to count objects that have been
classified into categories
ºSolve problems by using the
strategy use logical reasoning

Standards: CC.K.MD.3

Scope and Sequence
Subject Area: Mathematics

Grade Level: 1st Grade

September

Unit 1: Operations and Algebraic Thinking
Chapter 1: Addition Concepts
Chapter 2: Subtraction Concepts

Standards: CC.1.OA.1,
CC.1.OA.3, CC.1.OA.6
CC.1.OA.8

October

Unit 1: Operations and Algebraic Thinking
Chapter 2: Subtraction Concepts
Chapter 3: Addition Strategies

Standards: CC.1.OA.1,
CC.1.OA.2, CC.1.OA.3,
CC.1.OA.4, CC.1.OA.5,
CC.1.OA.6

November

Unit 1: Operations and Algebraic Thinking
Chapter 3: Addition Strategies
Chapter 4: Subtraction Strategies

Standards: CC.1.OA.1,
CC.1.OA.2, CC.1.OA.3,
CC.1.OA.4, CC.1.OA.5,
CC.1.OA.6

December

Unit 1: Operations and Algebraic Thinking
Chapter 4: Subtraction Strategies
Chapter 5: Addition and Subtraction Relationships

Standards: CC.1.OA.1,
CC.1.OA.4, CC.1.OA.5
CC.1.OA.6, CC.1.OA.7,
CC.1.OA.8

January

Unit 2: Number and Operations in Base Ten
Chapter 6: Count and Model Numbers
Chapter 7: Compare Numbers

Standards: CC.1.NBT.1,
CC.1.NBT.2, CC.1.NBT.2a,
CC.1.NBT.2b, CC.1.NBT.2c,
CC.1.NBT.3, CC.1.NBT.5

February

Unit 2: Number and Operations in Base Ten
Chapter 7: Compare Numbers
Chapter 8: Two-Digit Addition and Subtraction

Standards: CC.1.NBT.4,
CC.1.NBT.6, CC.1.OA.6

March

Unit 2: Number and Operations in Base Ten
Chapter 8: Two-Digit Addition and Subtraction
Unit 3: Measurement and Data
Chapter 9: Measurement

Standards: CC.1.MD.1,
CC.1.MD.2, CC.1.MD.3

April

Unit 3: Measurement and Data
Chapter 9: Measurement
Chapter 10: Represent Data

Standards: CC.1.MD.1,
CC.1.MD.2, CC.1.MD.3
CC.1.MD.4

May

Unit 3: Measurement and Data
Chapter 10: Represent Data
Chapter 11: Three-Dimensional Geometry

Standards: CC.1.MD.4
CC.1.G.1, CC.1.G.2

June

Unit 3: Measurement and Data
Chapter 12: Two-Dimensional Geometry

Standards: CC.1.G.1, CC.1.G.2,
CC.1.G.3

Scope and Sequence
Subject Area: Mathematics

Grade Level: 2nd grade

September Unit: Chapter 1 - Number Concepts

Standards: CC 2.OA.3, CC
2.NBT.2, CC 2.NBT 2

Unit: Chapter 2 - Numbers to 1,000

Standards: CC 2.NBT 1, 1A, 1B,
3, 4, 8

November

Unit: Chapter 3 - Basic Facts and Relationships

Standards: CC 2.OA. 1, 2, 4

December

Unit: Chapter 4 - 2 Digit Addition

Standards: CC 2.OA.1, CC
2.NBT.5, 6, 9

January

Unit: Chapter 5 - 2 Digit Subtraction, Chapter 6 - 3 Digit Addition and Subtraction

Standards: CC 2OA.1, CC
2.NBT. 5,9

February

Unit: Chapter 7 - Money and Time

Standards: CC 2. MD. 7, 8

Unit: Chapter 8 - Length in Customary Units, Chapter 9 - Length in Metric Units

Standards: CC 2. MD. 1-3, 5

April

Unit: Chapter 10 - Data, Chapter 11 - Geometry

Standards: CC. 2. MD.10, CC
2.G.1-3

May

Unit: Sprial Review of Chapters 1-11

Standards: All

June

Unit: End of Year Resources: Preparing for Third Grade

Standards: All

October

March

Scope and Sequence
Subject Area: Math

Grade Level: 3

September Benchmarking, Chapter 1 Addition and Subtraction within 1,000

Standards: 3.OA.8, 3.OA.9,
3.NBT.1, 3.NBT.2

October

Standards: 3.OA.1, 3.OA.3,
Chapter 3 Understand Multiplication, Chapter 4 Use Multiplication Facts and Strategi 3.OA.5, 3.OA.7, 3.OA.8, 3.OA.9

November

Standards: 3.OA.3, 3.OA.4,
3.OA.5, 3.OA.7, 3.OA.8, 3.OA.9,
Chapter 4 Use Multiplication Facts and Strategies, Chapter 5 Use Multiplication Fact 3.NBT.3

December Chapter 2 Represent and Interpret Data, Chapter 5 Use Multiplication Facts

January

February

March

Standards: 3.MD.3, 3.MD.4,
3.OA.4, 3.OA.9, 3.NBT.3

Chapter 6 Understand Division, Chapter 7 Division Facts and Strategies

Standards: 3.OA.2, 3.OA.3,
3.OA.4, 3.OA.5, 3.OA.6, 3.OA.7,
3.OA.8

Chapter 8 Understand Fractions, Chapter 9 Compare Fractions

Standards: 3.NF.1, 3.NF.2a,
3.NF.2b, 3.NF.3a, 3.NF.3b,
3.NF.3c, 3.NF.3d

Standards: 3.MD.1, 3.MD.2,
3.MD.4, 3.MD.5, 3.MD.5a,
3.MD.5b, 3.MD.6, 3.MD.7,
3.MD.7a, 3.MD.7b, 3.MD..7c,
Chapter 10 Measurement (Time, Length, Liquid Volume, & Mass), Chapter 11 Perim 3.MD.7b, 3.MD.8

April

Chapter 11 Perimeter and Area, Chapter 12 Two-Dimensional Shapes

Standards: 3.MD.5, 3.MD.5a,
3.MD.5b, 3.G.1, 3.G.2

May

Review Chapters 1-12, PARCC Prep

Standards: All

June

Preparing for 4th Grade

Standards:

Scope and Sequence
Subject Area: Mathematics

Grade Level: 4th Grade

Unit 1: Place Value and Operations with Whole Numbers (Chapter 1:Place Value,

September Addition, Subtraction to one million)

Standards: CC.4.NBT.1-4

October

Unit 1: Place Value and Operations with Whole Numbers (Chaper 2: Multiply by
1-digit numbers, Chapter 3: Multply by 2-digit numbers)

Standards: CC.4.OA.1-3,
CC.4.NBT.5

November

Unit 1: Place Value and Operations with Whole Numbers (Chapter 4: Divide by
1-digit numbers)

Standards: CC.4.OA.3,
CC.4.NBT.6

December

Unit 2: Fractions and Decimals (Chapter 5: Factors, Multiples, and Patterns, Chapter Standards: CC.4.OA.4-5,
6: Fractions, Equialence, and Comparison)
CC.4.NF.1-2

January

Unit 2: Fractions and Decimals (Chapter 7: Add and Subtract Fractions, Multiply
Fractions by Whole Numbers)

Standards: CC.4.NF.3A-3D

February

Unit 2: Fractions and Decimals (Chapter 9: Relate Fractions and Decimals)

Standards: CC.4.NF.5-7,
CC.4.MD.2

Unit 3: Geometry, Measurement & Data (Chapter 10: 2 Dimensional Figures,
Chapter 11: Angles)

Standards: CC.4.OA.5,
CC.4.G.1-3, CC.4.MD.5-7

March

April

Unit 3: Geometry, Measurement & Data (Chapter 12: Relative Sizes of Measurement
Units)
Standards: CC.4.MD.1,2,4

May

Unit 3: Geometry, Measurement & Data (Chapter 13: Area & Perimeter)

Standards: CC.4.MD.3

June

Unit 4: Review Chapters 1-13, End of the Year Resources: Preparing for 5th Grade

Standards: CC.4.NBT.1-4

Scope and Sequence
Subject Area: Math

Grade Level: 5

Unit 1: Fluency with Whole Numbers and Decimals

Standards: CC.5.OA.1 and 2,
CC.5.NBT.1,2,5,6

October

Unit 1: Flueny with Whole Numbers and Decimals
Chapter 2: Divide Whole Numbers
Chapter 3: Add and Subtract Decimals

Standards: CC.5.NBT.6
CC.5.NF.3
CC.5.NBT.1,3a,3b,4,7

November

Unit 1: Fluency with Whole Numbers and Decimals
Chapter 3: Add and Subtract Decimals
Chapter 4: Multiply Decimals

Standards:
CC.5.NBT.1,3a,3b,4,7
CC.5.NBT.2,7

December

Unit 1: Fluency with Whole Numbers and Decimals
Chapter 5: Divide Decimals
Unit 2: Operations with Fractions
Chapter 6: Add and Subtract Fractions with Unlike Denominators

Standards: CC.5.NBT.2,7
CC.5.NF.1,2

January

Unit 2: Operations with Fractions
Chapter 7: Mulitply Fractions
Chapter 8: Divide Fractions

Standards:
CC.5.NF.4a,4b,5a,5b,6
CC.5.NF.3,5,7a,7b,7c

February

Unit 3: Geometry and Measurement
Chapter 11: Geometry and Volume

Standards:
CC.5.MD.3,3a,3b,4,5a,5b,5c
CC.5.G.3,4

Unit 3: Geometry and Measurement
Chapter 9: Algebra: Patterns and Graphing
Chapter 10: Convert Units of Measure

Standards: CC.5.OA.3,
CC.5.MD.2, CC.5.G.1,2
CC.5.MD.1

April

Review Chapters 1-11

Standards: All

May

End-of-Year Resources: Preparing for Sixth Grade

Standards:

June

End of Year Resources: Preparing for Sixth Grade

Standards:

September Chapter 1: Place Value, Multiplication, and Expressions

March

Scope and Sequence
Subject Area: Mathematics

Grade Level: 6th Grade

Unit: Fraction review; manipulation; division in real world examples, including
geometric (perimeter and area); LCM and GCF; Make a timeline for the events of
September 11, recognizing the need for equal intervals and sequential information

Standards: 6.NS.1, 6.NS.4,
6.G.1, 6.SP.4

Unit: Ratios, Rates, Percents:

Standards: 6.RP.1, 6.RP.2,
6.RP.3

November

Unit: Exponents; Rational Numbers, Number Lines and Coordinate Planes

Standards: 6.EE.1, 6.EE.2,
6.NS.5, 6.NS.6

December

Unit: Absolute Value; Expressions; Distributive Property

Standards: 6.NS.7, 6. NS.8;
6.NS.4; 6.EE.2, 6.EE.5

January

Unit: Geometry - Area, Surface Area, Volume; Expressions

Standards: 6.G.1, 6.G.2, 6.G.3,
6.G.4; 6.EE.6

February

Unit: Statistics

Standards: 6.SP.1, 6.SP.2,
6.SP.3, 6.SP.4, 6.SP.5

Unit: Manipulating Decimals; adding, subtracting, multiplying, dividing

Standards: 6.NS.2, 6.NS.3,
6.NS.4

April

Unit: Equalities and Inequalities; EOY review

Standards: 6.EE.4, 6.44.8

May

Unit: PARCC review and preparation; Application of skill sets in project activities

Standards: All

June

Unit: Application of skill sets in project activities

Standards:

September

October

March

Scope and Sequence
Subject Area: Mathematics

September Unit: Ratios & Proportions

Grade Level: 7

Standards: 7.RP.1, 7,RP.2,
7.RP.3, 7.NS.3

Unit: Percents

Standards: 7,RP.2, 7.RP.3,
7.EE.2, 7.EE.3

November

Unit: Integers

Standards: 7.NS.1, 7.NS.2,
7.NS.3, 7.EE.3

December

Unit: Rational Numbers

Standards: 7.NS.1, 7.NS.2,
7.NS.3, 7.EE.3, 7.RP.3

January

Unit: Rational Numbers, Expressions

Standards: 7.NS.1, 7.NS.2,
7.NS.3, 7.EE.3, 7.RP.3 (Rational
Numbers), 7.EE.1, 7.EE.2,
7.NS.3 (Expressions)

February

Unit: Equations & Inequalities

Standards: 7.EE.3, 7.EE.4

Unit: Geometric Figures / Measure Figures

Standards: 7.G.1, 7.G.2, 7.G.3,
7.G.5 (Geometric Figures),
7.G.4, 7.G.6 (Measure Figures)

April

Unit: Measure Figures / Probability

Standards: 7.G.1, 7.G.2, 7.G.3,
7.G.5 (Geometric Figures),
7.SP.5, 7.SP.7 , 7.SP.8
(Probability)

May

Unit: Statistics

June

Unit: Project Application of Skills & Concepts

October

March

Standards: 7.SP.1, 7.SP.2 ,
7.SP.4
Standards: 7,RP.2, 7.RP.3,
7.EE.2, 7.EE.3, 7.NS.1, 7.NS.2,

Scope and Sequence
Subject Area: Accelerated Pre-Algebra

Grade Level: 7th

Chapter 1: The Language of Algebra

September Chapter 2: Operations with Integers

Standards: Chapter 1: 7.NS.3,
7.EE.1, 7.EE.2, 7.EE.3, 7.EE.4
Chapter 2: 7.NS.1, 7.NS.2,
7.NS.3, 7.EE.3

Chapter 3: Operations with Rational Numbers
Chapter 4: Powers and roots

Standards: Chapter 3: 7.NS.1,
7.NS.2, 7.NS.3, 8.NS.1, 7.EE.3
Chapter 4: 8.NS.1, 8.NS.2,
8.EE.1, 8.EE.2, 8.EE.3, 8.EE.4

Chapter 5: Ratio, Proportion, and Similar Figures

Standards: Chapter 5: 7.RP.1,
7.RP.2, 7.RP.3, 8.EE.5, 7.NS.3,
7.G.1

Chapter 6: Percents
Chapter 7: Algebraic Expressions

Standards: Chapter 6: 7.RP.2,
7.RP.3, 7.EE.2, 7.EE.3
Chapter 7: 7.EE.1, 7.EE.2,
7.NS.2

January

Chapter 8: Equations and Inequalities

Standards: Chapter 8: 7.EE.4,
8.EE.7

February

Chapter 9: Linear Functions

Standards:Chapter 9: 7.RP.2,
7.EE.4, 8.EE.5, 8.EE.8

October

November

December

March

Standards: Chapter 10: 7.SP.1,
Chapter 10: Statistics and Probability:( WILL BE COMPLETED DURING MATH
7.SP.2, 7.SP.4, 7.SP.5, 7.SP.7,
WORKSHOP)
Chapter 7.SP.8 Chapter 12: 7.G.3, 7.G.4,
12: Volume and Surface Area
7.G.6, 8.G.9

April

Chapter 11: Congruence, Similiarity and Transformations

Standards: 7.G.5, 8.G.2, 8.G.3,
8.G.4, 8.G.5

May

Chapter 11: Congruence, Similiarity and Transformations

Standards: 7.G.5, 8.G.2, 8.G.3,
8.G.4, 8.G.5

June

Unit:

Standards:

Scope and Sequence
Subject Area:Pre-Algebra

Grade Level: 8th

Chapter 1: Real Numbers
Chapter 2: Equations in One Variable

Standards: Chapter 1: 8.NS.1,
8.NS.2, 8.EE.1, 8.EE.2, 8.EE.3,
8.EE.4 Chapter 2: 8.EE.7

Chapter 3: Equations in Two Variables

Standards: Chapter 3: 8.EE.5,
8.EE.6, 8.EE.8, 8.F.2, 8.F.3,
8.F.4

Chapter 4: Functions

Standards: Chapter 4: 8.F.1,
8.F.2, 8.F.3, 8.F.4, 8.F.5

Chapter 4: Functions
Chapter 5: Triangles and Pythagoream Theorem

Standards: Chapter 4: 8.F.1,
8.F.2, 8.F.3, 8.F.4, 8.F.5
Chapter 5: 8.G.5, 8.G.6, 8.G.7,
8.G.8, 8.EE.2

January

Chapter 5: Triangles and Pythagoream Theorem
Chapter 7: Congruence and Similarity

Standards:Chapter 5: 8.G.5,
8.G.6, 8.G.7, 8.G.8, 8.EE.2
Chapter 7: 8.G.1, 8.G.2, 8.G.4,
8.G.5, 8.EE.6

February

Chapter 6: Transformations (Completed through the Math Workshop series from
September through January)
Overflow and Review for PARCC

Standards: Chapter 6 8.G.1,
8.G.3

March

Chapter 8: Volume and Surface Area

Standards: Chapter 8: 8.G.9

April

Chapter 8: Volume and Surface Area

Standards: Chapter 8: 8.G.9

May

Chapter 9: Statistics and Probability

Standards: Chapter 9: 8.SP.1,
8.SP.2, 8.SP.3, 8.SP.4

June

Chapter 9: Statistics and Probability

Standards: Chapter 9: 8.SP.1,
8.SP.2, 8.SP.3, 8.SP.4

September

October

November

December

Scope and Sequence
Subject Area: Mathematics - Algebra 1

Grade Level: 8

September Unit: Expressions, Equations, & Functions

October

November

December

January

February

March

April

Standards: CC.9.N.Q.1,
CC.9.N.Q.3, CC.9.A.CED.3,
CC.9.F.IF.1, CC.9.F.IF.5,
CC.9.F.LE.2
Standards: CC.9.N.Q.1,
CC.9.A.CED.1, CC.9.A.CED.4,
CC.9.A.REI.1, CC.9.A.REI.3
(Solving Linear Equations)
CC.9.N.Q.1, CC.9.N.Q.2,
CC.9.A.CED.2, CC.9.A.REI.10,
CC.9.A.REI.11, CC.9.F.IF.1,
CC.9.F.IF.2, CC.9.F.IF.4,

Unit: Solving Linear Equations & Graphing Linear Equations & Functions

Unit:Writing Linear Equations

Standards: CC.9.A.CED.2,
CC.9.A.CED.3, CC.9.F.IF.3,
CC.9.F.IF.4, CC.9.F.IF.5,
CC.9.F.IF.6, CC.9.F.IF.7,
CC.9.F.IF.7, CC.9.F.BF.1,
CC.9.F.BF.2, CC.9.F.BF.3,
CC.9.F.LE.2, CC.9.F.LE.5,
CC.9.G.GPE.5, CC.9.S.ID.6,
CC.9.S.ID.7, CC.9.S.ID.8,
CC.9.S.ID.9

Unit: Solving & Graphing Linear Inequalities

Standards: CC.9.A.CED.1,
CC.9.A.CED.3, CC.9.A.REI.3,
CC.9.A.REI.12, CC.9.F.IF.7,
CC.9.F.BF.3

Unit: Systems of Equations & Inequalities

Standards: CC.9.A.CED.3,
CC.9.A.REI.5, CC.9.A.REI.6,
CC.9.A.REI.12, CC.9.F.IF.7

Unit: Exponents & Exponential Functions

Standards: CC.9.N.RN.1,
CC.9.N.RN.2, CC.9.A.SSE.3,
CC.9.A.CED.3, CC.9.F.IF.3,
CC.9.F.IF.5, CC.9.F.IF.7,
CC.9.F.IF.8, CC.9.F.bf.1

Unit: Polynomials & Factoring

Standards: CC.9.A.SSE.3,
CC.9.A.APR.1, CC.9.A.APR.3,
CC.9.A.APR.4, CC.9.A.REI.4,
CC.9.F.IF.7

Unit: Quadratic Equations & Functions

Standards: CC.9.N.Q.1,
CC.9.A.SSE.3, CC.9.A.APR.3,
CC.9.A.REI.4, CC.9.A.REI.7,
CC.9.A.REI.11, CC.9.F.IF.4,
CC.9.F.IF.5, CC.9.F.IF.6,
CC.9.F.IF.7, CC.9.F.IF.78,
CC.9.F.IF.9, CC.9.F.BF.1,
CC.9.F.BF.3, CC.9.F.LE.1,
CC.9.F.LE.3, CC.9.S.ED.6a

May

Unit: Data Analysis

June

Unit: Probability

Standards: CC.9.N.Q.1,
CC.9.S.ID.1, CC.9.S.ID.2,
CC.9.S.ID.3, CC.9.S.ID.5,
CC.9.S.IC.1, CC.9.S.IC.3,
CC.9.S.CP.4, CC.9.S.MD.6
Standards: CC.9.S.ID.1,
CC.9.S.ID.2, CC.9.S.ID.3,

