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Grade 5 2

Overview:

This curriculum is aligned to the Common Core State Standards for Mathematics.

Standards are coded (see below). For each standard, or cluster of standards, activities are listed that are specific to those standards.
Extensions, technology and other support materials (including those found in the teachers’ manuals) are listed to help with differentiation of math
instruction.

Standards for Mathematical Practice: The Standards for Mathematical Practice describe varieties of expertise that
mathematics educators at all levels should seek to develop in their students. The Mathematical Practices should be used when planning lessons.
(See Appendix A for a full description of each standard with explanations and examples for your grade level.)

Standards for Mathematical Content: Examples and Explanations of each content standard can be found within this document. These examples
were adapted from a document titled MATHEMATICS: Arizona Academic Content Standards.

Glossary of Terms: Key terms needed to understand the units of study can be found in Appendix A.

Vocabulary:

A list of important mathematical vocabulary can be found at the end of each unit. Students need to become fluent with vocabulary so that they can
communicate effectively in mathematics. It is suggested that math vocabulary be posted for each unit, and that students have opportunities to “define”
terms using words, numbers, pictures, examples and by making connections to their lives or other areas of mathematics.

Pacing Guide: Refer to the pacing guide for a sequence of units of study.

215t Century Skills: skills needed to be prepared for 215 century life, work and citizenship. An overview of these skills and Outcomes for 215t Century
Skills in Math can be found in Appendix A.

Key to Coding:
Standards define what students should understand and be able to do.
Clusters are groups of related standards. Note that standards from different clusters may sometimes be closely related, because mathematics
is a connected subject.
Domains are larger groups of related standards. Standards from different domains may sometimes be closely related.

Example: CC.5.NBT.1 refers to Common Core, Grade 5, Number and Operations in Base 10, standard 1.

Domain and clusters for Grade 5 can be found on the next page. Standards are listed in the text of the curriculum.
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Grade 5

Common Core State Standards for Mathematics Grade 5
. Operations and Number & Operations Number & Operations:
Domains Algebraic Thinking in Base Ten Fractions Measurement and Data Geometry
s Write and ¢ Understand the e Use equivalent fractions as a e Convert like measurement units s Graph points on the
interpret place value system strategy to add and subtract within a given measurement system coordinate plane to solve
numerical e Perform operations fractions * Represent and interpret data real-world and
Clusters expressions with multi-digit o Apply and extend previous e Geometric measurement: mathematical problems
s Analyze whole numbers and understandings of understand concepts of volume and | * Classify two-dimensional
patterns and with decimals to multiplication and division to relate volume to multiplication and figures into categories
relationships hundredths multiply and divide fractions to addition based on their properties
. 1. Make sense of problems and 3. Construct viable argumentsand 5. Use appropriate tools 7. Look for and make use of structure.
Mathematical persevere in solving them. critique the reasoning of others. strategically. 8. Look for and express regularity in
Practi L . . - ' .
ractices 2. Reason abstractly and quantitatively. 4. Model with mathematics. 6. Attend to precision. repeated reasoning.

In Grade 5, instructional time should focus on three critical areas:
1. Developing fluency with addition and subtraction of fractions, developing understanding of the multiplication of fractiomiscdivison of fractions in limited
cases (unit fractions divided by whole numbers antiole numbers divided by unit fractions)

o Students apply their understanding of fractions and fraction models to represent the addition and subtraction of fractions with unlike denominators as
equivalent calculations with like denominators. They develop fluency in calculating sums and differences of fractions, and make reasonable estimates of them. Students
also use the meaning of fractions, of multiplication and division, and the relationship between multiplication and division to understand and explain why the procedures
for multiplying and dividing fractions make sense. (Note: this is limited to the case of dividing unit fractions by whole numbers and whole numbers by unit fractions.)

2. Extending division to ligit divisors, integrating decimal framons into the place value system and developing understanding of operatiatith decimals to
hundredths, and developing fluency with whole number and decimal opena

« Students develop understanding of why division procedures work based on the meaning of base-ten numerals and properties of operations. They finalize
fluency with multi-digit addition, subtraction, multiplication, and division. They apply their understandings of models for decimals, decimal notation, and properties of
operations to add and subtract decimals to hundredths. They develop fluency in these computations, and make reasonable estimates of their results. Students use the
relationship between decimals and fractions, as well as the relationship between finite decimals and whole numbers (i.e., a finite decimal multiplied by an appropriate
power of 10 is a whole number), to understand and explain why the procedures for multiplying and dividing finite
decimals make sense. They compute products and quotients of decimals to hundredths efficiently and accurately.

3. Developing undersanding of volume

« Students recognize volume as an attribute of three-dimensional space. They understand that volume can be quantified 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 decomposed into layers of arrays of cubes. They measure necessary attributes of shapes in order to solve
real world and mathematical problems.

Grade 5 approved by Instructional Council 3/27/2013
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Grade 5 4

Unit 1: Understanding the Place Value System

Pacing: 15 days + 5 days for reteaching/enrichment

In this unit, students use place value to read, write and compare decimals to thousandths. They round decimals to any place.

DOMAINS and standards: Number and Operations in Base Ten

Priority and Supporting Common Core State Standards

Explanation and Examples

The student will understand the place value system.

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.1 In fourth grade, students examined the relationships of the digits in
numbers for whole numbers only. This standard extends this understanding
to the relationship of decimal fractions. Students use base ten blocks,
pictures of base ten blocks, and interactive images of base ten blocks to
manipulate and investigate the place value relationships. They use their
understanding of unit fractions to compare decimal places and fractional
language to describe those comparisons.

Before considering the relationship of decimal fractions, students express
their understanding that in multi-digit whole numbers, a digit in one place
represents 10 times what it represents in the place to its right and 1/10 of
what it represents in the place to its left.

A student thinks, “I know that in the number 5555, the 5 in the tens place
(5555) represents 50 and the 5 in the hundreds place (5555) represents 500.
So a 5 in the hundreds place is ten times as much as a 5 in the tens place or
a 5 in the tens place is 1/10 of the value of a 5 in the hundreds place.

To extend this understanding of place value to their work with decimals,
students use a model of one unit; they cut it into 10 equal pieces, shade in, or
describe 1/10 of that model using fractional language (“This is 1 out of 10
equal parts. So it is 1/10”. | can write this using 1/10 or 0.1”). They repeat the
process by finding 1/10 of a 1/10 (e.g., dividing 1/10 into 10 equal parts to
arrive at 1/100 or 0.01) and can explain their reasoning, “0.01 is 1/10 of 1/10
thus is 1/100 of the whole unit.”

In the number 55.55, each digit is 5, but the value of the digits is different
because of the placement.

For 55.55, the underlined 5 is 1/10 of the 5 to the left and 10 times the 5 to
the right. The 5 in the ones place is 1/10 of 50 and
10 times five tenths.

For 55.55, the underlined 5 is 1/10 of the 5

to the left and 10 times the 5 to the right. +10

+10 +10

The 5 in the tenths place is 10 times ~N 'Y Y
five hundredths. 5 5 . 5 5
tens ones tenths hundredths
x10 x10 x10

Grade 5

MM - My Math  rev. 5/2015

approved by Instructional Council 3/27/2013 4




Grade 5 5

Priority and Supporting Common Core State Standards Explanation and Examples

5.NBT.2 EXPLAIN patterns in the number of zeros of the | 5.NBT.2 Examples:
product when multiplying a number by powers of 10.
Students might think and/or say:

* | noticed that every time, | multiplied by 10 | added a zero to the end of the number.
That makes sense because each digit’s value became 10 times larger. To make a
digit 10 times larger, | have to move it one place value to the left.

* When | multiplied 36 by 10, the 30 became 300. The 6 became 60 or the 36
became 360. So | had to add a zero at the end to have the 3 represent 3 one-
hundreds (instead of 3 tens) and the 6 represents 6 tens (instead of 6 ones).

Grade 5 approved by Instructional Council 3/27/2013 5
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Grade 5 6

Priority and Supporting Common Core State Standards

Explanation and Examples

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
=3x100+4 x10+7 x1+ 3 x (1/10) + 9 x (1/100) + 2 x
(1/2000).
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.3 Students build on the understanding they developed in fourth grade
to read, write, and compare decimals to thousandths. They connect their prior
experiences with using decimal notation for fractions and addition of fractions
with denominators of 10 and 100. They use concrete models and number
lines to extend this understanding to decimals to the thousandths. Models
may include base ten blocks, place value charts, grids, pictures, drawings,
manipulatives, technology-based, etc. They read decimals using fractional
language and write decimals in fractional form, as well as in expanded
notation as show in the standard 3a. This investigation leads them to
understanding equivalence of decimals (0.8 = 0.80 = 0.800).
Example:

1 Some equivalent forms of 0.72 are:

72/100 70/100 + 2/100

7/10 + 2/100 0.720

7 x (1/10) + 2 x (1/100) 7 x (1/10) + 2 x (1/100) + O x (1/1000)
0.70 +0.02 720/1000

Students need to understand the size of decimal numbers and relate them to
common benchmarks such as 0, 0.5 (0.50 and 0.500), and 1. Comparing
tenths to tenths, hundredths to hundredths, and thousandths to thousandths
is simplified if students use their understanding of fractions to compare
decimals.

Example:

1 Comparing 0.25 and 0.17, a student might think, “25 hundredths is
more than 17 hundredths”. They may also think that it is 8
hundredths more. They may write this comparison as 0.25 > 0.17 and
recognize that 0.17 < 0.25 is another way to express this comparison.

T Comparing 0.207 to 0.26, a student might think, “Both numbers have
2 tenths, so | need to compare the hundredths. The second number
has 6 hundredths and the first number has no hundredths so the
second number must be larger. Another student might think while
writing fractions, “I know that 0.207 is 207 thousandths (and may
write 207/1000). 0.26 is 26 hundredths (and may write 26/100) but |
can also think of it as 260 thousandths (260/1000). So, 260
thousandths is more than 207 thousandths.

Grade 5
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Grade 5 7

Priority and Supporting Common Core State Standards

Explanation and Examples

5.NBT.4 USE place value understanding to ROUND decimals to any

place.

5.NBT.4 When rounding a decimal to a given place, students may identify the

the given number to the possible answers.
Example:
Round 14.235 to the nearest tenth.

than to 14.3 (14.300).

two possible answers, and use their understanding of place value to compare

« Students recognize that the possible answer must be in tenths thus, it is
either 14.2 or 14.3. They then identify that 14.235 is closer to 14.2 (14.200)

° They may state in words 235 H_I_I_H_I_I_I_H_h
thousandths is closer to 200
thousandths than to 300 14.2 14.3
thousandths.
Concepts Skills Bloom’s
What Students Need to Know What Students Need To Be Able To Do Taxonomy Levels
Place value relationships:
In a multi-digit number, a digit in one place represents 1 RECOGNIZE (place value relationships) 2
1 10 times as much as it represents in the place to its right 1 EXPLAIN (patterns when multiplying/dividing by 2
9 1/10 of what it represents in the place to its left powers of 10)
Powers of 10 T WRITE ( powers of 10) 3
Exponents 0 USE (whole number exponents) 3
Decimal point f READ, WRITE (decimals to thousandths) 13
Patterns when multiplying/dividing a number by powers of 10 o USE 3
f Number of zeros A Base ten numerals
1 Placement of decimal point A Number names
Whole number powers of 10 in exponent form A Expanded form
Decimals to thousandths 1 COMPARE (decimals to thousandths) 2
1 Base ten numerals 0 USE (comparison symbols) 3
1 Number names A > (greater than)
1 Expanded form A = (equal to)
Comparison symbols A < (less than)
f (greater than) 9 ROUND (decimals to any place)
= (equal to) 0 USE (place value) g
1 < (lessthan

Grade 5
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Grade 5 8

Essential Questions Big lIdeas
Understanding place value can lead to number sense and efficient
How does a digit’s position affect its value? strategies for computing with numbers.
How can we use patterns to multiply and divide by powers of 10? Patterns allow us to discover, analyze, describe, extend and formulate
understanding of mathematical and real world situations

Mathematical Practices UNIT 1
Practices in bold are to be emphasized in the unit.
. Make sense of problems and persevere in solving them.
. Reason abstractly and quantitatively.
. Construct viable arguments and critique the reasoning of others.
. Model with mathematics.
. Use appropriate tools strategically.
. Attend to precision.
. Look for and make use of structure.
. Look for and express regularity in repeated reasoning.

O~NO O~ WNPEF

Optional assessments:
1 Am I Ready? (found at the beginning of the chapter — identifies foundational skills needed to be successful in this unit)
1 Curriculum-based assessment: Ledyard End of Unit 1 assessment (found in Unit 1 appendix)

Learning Activities:

1. Students read and write whole numbers, through millions, in multiple ways: standard form, expanded form and in words. MM 1-1
Teacher notes:
1 You may introduce this unit with How Much is a Million by D. M. Schwartz
9 Use both models for expanded form, i.e, (7X100)+(3X10)+(2X1) = 700 + 30+ 2 = 732
1 Given a number, such as 32, 584, have students write a number that is 10, 100, 1,000 and 10,000 more or less and explain
their strategy.

Grade 5 approved by Instructional Council 3/27/2013 8
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2. Students compare whole numbers using >, <, =. MM 1-2

3. Students use models to relate decimals to fractions. MM 1-3

Grade 5

4. Students will represent fractions that name tenths, hundredths, and thousandths as decimals. MM 1-4
Teacher note: You may introduce students to thousandths in a contextual problem, The Lobster Problem (from Lesson for Decimals and

Percents by Marilyn Burns) See appendix.

5. Students will understand place value in decimal numbers. MM 1-5

6. Students read and write decimals using standard form, expanded form and word form. MM 1-6

Teacher note: Use three models for expanded form, i.e. 73.265
1

1 1
7X10 )+ (3X1) + (2X—) + (6X — ) + (BX ——
T ( )+ ( )(10)(100)(1000)
T (7X10) + (3X1) + (2X.1) + (6X.01) + (5X.001)
M 70+ 3+.2+.06 .005
7. Students compare decimals using >, <, = MM 1-7
T Crosswalk COACH Lessons 10
8. Students order whole numbers and decimals. MM 1-8
1 Crosswalk COACH Lessons 9

9. Students review the four step plan to solve problems. MM 1-9

10. Students explore patterns in prime factorizations. MM 2-2

Grade 5
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Grade 5 10
11. Students will use powers and exponents in expressions. MM 3-3
Teacher note:
1 An exponent tells how many times 10 is used as a factor. (ex. 100=10 x 10 and can be written as 102, 1000 = 10 x 10 x 10 or 103
91 Provide a blank table like the one below (see appendix). Students investigate the patterns of zeroes and write powers of 10 using

exponents.
wn (7] (7]

- -2 2 2|3

o 2 2 2| 0ad o < | O

- © S ° | ovd A4S (8| ol o

S=| c= = S0 co o S c e

cE| Qg E| =5 8L £ | =80 L
=10=10

1[0 ,
110101 0| =10x10x10=10°
1 1l0l01l01o0 =10X10X 10X 10=10"
1 0O | 0[0|0]|] 0| =10x10x10Xx10Xx10=10"
1 0 0O ]0] 0010 =10X 10X 10X 10X 10X 10=10°

: (1) 8 8 8 8 8 8 8 =10X 10X 10 X 10 X 10 X 10 X 10= 10

=10X10X 10X 10X 10X 10X 10X 10 = 10°

12. Students use basic facts and patterns to multiply multiples of 10, 100 and 1,000. They then explain the patterns in the number of zeros of
the product when multiplying a number by powers of 10. MM 2-4

13. Students use the strategy Make a Table to solve problems MM 2-5

14. Students round decimals. MM 5-1
M Crosswalk COACH Lessons 11

UNIT | VOCABULARY
base, compare, decimal, decimal notation, decimal point, equivalent decimals, expanded form, exponent, hundredths, place, place value ,
power of ten, standard form, tenths, thousandths, value

Teacher note: illustrated vocabulary cards can be found at
http://csdelemmathsupport.wikispaces.com/Math+VOCABULARY+cards

Grade 5 approved by Instructional Council 3/27/2013  1()
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Grade 5 11

Differentiated Instruction:
Refer to suggestions and leveled lesson resources at the beginning of each lesson in Math Connects.

Instructional Strategies: See appendix A for research-based Instructional and Differentiated Strategies
215t Century Learning Skills: See appendix A for explanations.

See Electronic Resource list in Appendix A

Grade 5 approved by Instructional Council 3/27/2013 11
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Grade 5 12

Unit 2: Computation — Multiplication and Division of Whole Numbers Pacing: 15 days +5 days for reteaching/enrichment
In this unit, students use the traditional algorithm to compute with whole numbers using multiplication and division.

DOMAINS and standards: Number and Operations in Base Ten

Priority and Supporting Common Core State
Standards

Explanation and Examples

Students will perform operations
with multi-digit whole numbers.

5. NBT.5 Fluently MULTIPLY multi-digit
whole numbers using the standard
algorithm.

5. NBT.5 In prior grades, students used various strategies to multiply. Students can continue to use
these different strategies as long as they are efficient, but must also_understand and be able to use the
standard algorithm. In applying the standard algorithm, students recognize the importance of place value.
Example:

* 123 x 34. When students apply the standard algorithm, they, decompose 34 into 30 + 4. Then they
multiply 123 by 4, the value of the number in the ones place, and then multiply 123 by 30, the value of the
3 in the tens place, and add the two products.

Grade 5
MM - My Math  rev. 5/2015
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Grade 5 13

Priority and Supporting Common Core State
Standards

Explanation and Examples

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.6 In fourth grade, students’ experiences with division were limited to dividing by one-digit divisors.
This standard extends students’ prior experiences with strategies, illustrations, and explanations. When
the two-digit divisor is a “familiar” number, a student might decompose the dividend using place value.
Examples:
* Using expanded notation ~ 2682 + 25 = (2000 + 600 + 80 + 2) + 25
* Using his or her understanding of the relationship between 100 and 25, a student might think:

1 1know that 100 divided by 25 is 4 so 200 divided by 25 is 8 and 2000 divided by 25 is 80.

1 600 divided by 25 has to be 24.

1 Since 3x25is 75, | know that 80 divided by 25 is 3 with a reminder of 5. (Note that a student

might divide into 82 and not 80)

1 Ican’tdivide 2 by 25 so 2 plus the 5 leaves a remainder of 7.

1 80+ 24+ 3=107. So, the answer is 107 with a remainder of 7.
Using an equation that relates division to multiplication, 25 x n = 2682, a student might estimate the
answer to be slightly larger than 100 because s/he recognizes that 25 x 100 = 2500.

Example: 968 + 21
» Using base ten models, a student can represent 962 and use the models to make an array with one
dimension of 21. The student continues to make the array until no more groups of 21 can be made.

Remainders are not part of the array.
21

10

10

10

10

H
Example: 9984 + 64
* An area model for division is shown below. As the student uses the area model, s/he keeps track of how
much of the 9984 is left to divide.
64 64[9984

-6400(100 x 64]
3584

-3200 (50 x 64)
384

50| 3200 -320(5x 64)
64

5 320 -64 (1 x 64)
1 64 "o

100]| 6400

Grade 5
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Grade 5

Concepts
What Students Need to Know

Skills

Bloom’s Taxonomy

What Students Need To Be Able To Do Levels
Place value MULTIPLY (multi-digit whole numbers) 3
Properties of operations DIVIDE (up to four-digit dividends and two-digit divisors) 3
Estimation USE 3
i Strategies based on place value
Dividend 1 Properties of operations
o 1 Relationships between multiplication and division
Divisor 1
ILLUSTRATE (division calculation) 3
EXPLAIN (division calculation) 2
USE 3

1 equations
1 rectangular arrays
I area models

14

Essential Questions

How can | use properties of operations and strategies to multiply and

divide whole numbers?

How can | explain the steps in an algorithm to multiply and divide

whole numbers?

problems.

There are rules (properties) that govern arithmetic and algebra.

Algorithms provide a step-by-step procedure for solving mathematical

Grade 5
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Grade 5 15
Mathematical Practices UNIT 2

Practices in bold are to be emphasized in the unit.

. Make sense of problems and persevere in solving them.

. Reason abstractly and quantitatively.

. Construct viable arguments and critique the reasoning of others.
. Model with mathematics.

. Use appropriate tools strategically.

. Attend to precision.

. Look for and make use of structure.

. Look for and express regularity in repeated reasoning.

O~NO U~ WNPEF

Optional assessments:
1 Am I Ready? (found at the beginning of the chapter — identifies foundational skills needed to be successful in this unit)
1 Curriculum-based assessment: Ledyard End of Unit 2 assessment (found in Unit 2 appendix)

Teacher note: In grade 4, students learned to multiply one- and two-digit numbers by using models and properties. Some may have been
introduced to the traditional algorithm.

In Grade 5, students should multiply multi-digit whole numbers with fluency, using the standard algorithm.

Learning Activities for Multiplication of Whole Numbers:
1. Students review multiplication by using the area model. MM 2-6

2. Students review the distributive property to multiply. MM 2-7

3. Students estimate products by rounding and using compatible numbers. MM 2-8

4. Using the standard algorithm, students multiply multi-digit numbers by one-digit. MM 2-9
Teacher note: Students should explain in writing, algorithm step by step.

5. Using the standard algorithm, students multiply up to a three-digit number by a two-digit number. MM 2-10
Teacher note:

9 Students should explain in writing, step by step directions on how to multiply.

1 Crosswalk COACH Lesson 6

Grade 5 approved by Instructional Council 3/27/2013 15
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Grade 5 16
Learning Activities for Division of Whole Numbers:

6. Students understand how division and multiplication are related. MM 3-1

7. Students explore base ten models to divide. MM 3-2

8. After reading If You Hopped Like a Frog, students are introduced to a division algorithm. An Introduction to Division Computation: If You
Hopped Like a Frog from Extending Division by Marilyn Burns. (see appendix)

Teacher note: this is not the traditional algorithm, but students find this algorithm much easier to use. They should connect this algorithm to a
model as shown in the example section on pg. 13 of this document.

9. Students divide with and without remainders. MM 3-3

10. Students use basic fact patterns to divide multiples of 10, 100, 1000. MM 3-4
11. Students estimate quotients by rounding and using compatible numbers. MM 3-5
12. Students explore division with greater numbers using models. MM 3-6

13. Students divide using the Distributive Property and partial quotients. MM 3-7

14. Students divide up to four-digits by a one-digit number. MM 3-8

15. Students understand how to place the first digit in a quotient. MM 3-9

16. Students solve problems with zeros in the quotients. MM 3-10

17. Students interpret remainders. MM 3-11, MM 3-12

18. Students determine if a problem has extra or missing information. MM 3-13

Use of the standard traditional algorithm for division by 2-digit divisors is an expectation in the 6th grade.

19. Students estimate quotients with two-digit divisors. MM 4-1

20. Students explore division by a two-divisors using models. MM 4-2

Grade 5 approved by Instructional Council 3/27/2013 16
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Grade 5 17
21. Students divide three-digits by two-digit divisors.
http://www.learner.org/courses/learningmath/number/session4/part _b/multiplication.html
Teacher note: Crosswalk COACH Lesson 7

22. Students adjust quotients when estimated digit is too high or too low. MM 4-4

23. Students use the strategy Solve a Simpler Problem to solve problems. MM 4-6

UNIT 2 VOCABULARY

Distributive Property, dividend, divisor, estimate, fact family, factor, product, quotient, remainder, unknown, variable

Teacher note: illustrated vocabulary cards can be found at
http://csdelemmathsupport.wikispaces.com/Math+VOCABULARY+cards

Differentiated Instruction:
Refer to suggestions and leveled lesson resources at the beginning of each lesson in Math Connects.

Instructional Strategies: See appendix A for research-based Instructional and Differentiated Strategies
215 Century Learning Skills: See appendix A for explanations.

See Electronic Resource list in Appendix A

Grade 5 approved by Instructional Council 3/27/2013 17
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Grade 5 18

Unit 3: Computation with Decimals

Pacing: 20 days +5 days for reteaching/enrichment

In this unit, students apply previous understanding of computation of whole numbers to decimals.

DOMAINS and standards: Number and Operations in Base Ten and Measurement and Data

Priority and Supporting Common Core State Standards

Explanation and Examples

Students will perform operations with
decimals to hundredths.

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.

5.NBT.2 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.7 This standard requires students to extend the models and strategies they
developed for whole numbers in grades 1-4 to decimal values. Before students are asked to
give exact answers, they should estimate answers based on their understanding of
operations and the value of the numbers.

Examples:
* 3.6 + 1.7 [A student might estimate the sum to be larger than 5 because 3.6 is more
than 3 %2 and 1.7 is more than 1 %2.]
* 5.4 — 0.8 [A student might estimate the answer to be a little more than 4.4 because a
number less than 1 is being subtracted.]
* 6 x 2.4 [A student might estimate an answer between 12 and 18 since 6 x 2 is 12 and 6
x 3 is 18. Another student might give an estimate of a little less than 15 because s/he
figures the answer to be very close, but smaller than 6 x 2 % and think of 2 % groups of
6 as 12 (2 groups of 6) + 3 (¥ of a group of 6.)]

Students should be able to express that when they add decimals they add tenths to tenths
and hundredths to hundredths. So, when they are adding in a vertical format (hnumbers
beneath each other), it is important that they write numbers with the same place value
beneath each other. This understanding can be reinforced by connecting addition of
decimals to their understanding of addition of fractions. Adding fractions with denominators
of 10 and 100 is a standard in fourth grade.

Example: 4 - 0.3
« 3 tenths subtracted from 4 wholes. The wholes must be divided into tenths.

| | RN NN

The answer is 3 and 7/10 or 3.7.

Continued on next page

Grade 5
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Example: An area model can be useful for illustrating products.

2.4
x1.3
12

1.3 =0
40
+ 2.00

2.4 315

Students should be able to describe the partial products displayed by the area model.
Example:

“3/10 times 4/10 is 12/100.

3/10 times 2 is 6/10 or 60/100.

1 group of 4/10 is 4/10 or 40/100.
1 group of 2is 2.”

Example of division: finding the number in each group or share

Students should be encouraged to apply a fair sharing model separating decimal values
into equal parts such as

S
0.6 0.6 0.6 0.6

Example of division: find the number of groups
» Joe has 1.6 meters of rope. He has to cut pieces of rope that are 0.2 meters long. How
many can he cut?
* To divide to find the number of groups, a student might:
I draw a segment to represent 1.6 meters. In doing so, s/he would count in tenths to
identify the 6 tenths, and be able identify the number of 2 tenths within the 6 tenths.
The student can then extend the idea of counting by tenths to divide the one meter

into tenths and determine that there are 5 more groups of 2 tenths.
———1.6m—

im 16m2m
1 count groups of 2 tenths without the use of models or diagrams. Knowing that 1 can be
thought of as 10/10, a student might think of 1.6 as 16 tenths. Counting 2 tenths, 4
tenths, 6 tenths, . . .16 tenths, a student can count 8 groups of 2 tenths.
1 use their understanding of multiplication and think, “8 groups of 2 is 16, so 8 groups of
2/10is 16/10 or 1 6/10.”

Grade 5
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Priority and Supporting Common Core State Standards

Explanation and Examples

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.

5.MD.1 In fifth grade, students build on their prior knowledge of related measurement units
to determine equivalent measurements. Prior to making actual conversions, they examine
the units to be converted, determine if the converted amount will be more or less units that
the original unit, and explain their reasoning.

Grade 5
MM - My Math  rev. 5/2015
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Concepts Skills
What Students Need to Know What Students Need To Be Able To Do

Bloom’s Taxonomy
Levels

Decimals to hundredths ADD, SUBTRACT, MULTIPLY, DIVIDE (decimals to hundredths)
Place value USE
Properties of operations 9 concrete model or drawings
Measurement conversions 1 estimation
1 strategies based on place value

1 Properties of operations

1 Relationships between addition and subtraction
RELATE (strategy to written method)
EXPLAIN (reasoning)
CONVERT (measurement units)
SOLVE (problems with conversion of units

3
3

A OWDNDN

Essential Questions Big ldeas

How can | apply what | already know about properties of operations, There are rules (properties) that govern arithmetic and algebra.

strategies, and algorithms to add, subtract, multiply and divide whole
numbers to computation with decimals?

Mathematical Practices UNIT 3

Practices in bold are to be emphasized in the unit.

. Make sense of problems and persevere in solving them.

. Reason abstractly and quantitatively.

. Construct viable arguments and critique the reasoning of others.
. Model with mathematics.

. Use appropriate tools strategically.

. Attend to precision.

. Look for and make use of structure.

. Look for and express regularity in repeated reasoning.

oO~NO U WNPRE
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Optional assessments:
1 Am I Ready? (found at the beginning of the chapter — identifies foundational skills needed to be successful in this unit)
1 Curriculum-based assessment: Ledyard End of Unit 3 assessment (found in Unit 3 appendix)

Learning Activities:
1. Students estimate sums and differences involving decimals by rounding. MM 5-1. MM 5-2

2. Students decide whether and estimate or an exact answer is needed when solving problems. MM 5-3
3. Students use models to add decimals. MM 5-4, MM5-5

4, Students add decimals. MM 5-6
Teacher note: Crosswalk COACH Lessons 13

5. Students use the Associative, Commutative and ldentity properties to add whole numbers and decimals mentally. MM 5-7
6. Students use models to subtract decimals. MM 5-8, MM 5-9

7. Students subtract decimals. MM 5-10
Teacher note: Crosswalk COACH Lessons 14

8. Students estimate products of whole numbers and decimals. MM 6-1
9. Students use models to multiply decimals by whole numbers MM 6-2
10. Students multiply decimals by whole numbers. MM 6-3
11. Students use models to multiply a decimal by a decimal. MM 6-4
12. Students multiply decimals by decimals. MM 6-5.
Teacher note:
1 http://reese.k12.mi.us/LinkClick.aspx?fileticket=EwNdGvQbc1s%3D&tabid#257,1 Slide 1 (This is an excellent power point that shows

the model for multiplication of decimals and proper placement of the decimal point.)
1 Crosswalk COACH Lesson 15

13. Students multiply decimals by powers of ten. MM 6-6

Grade 5 approved by Instructional Council 3/27/2013 22
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15.

16.

17.
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20.

Grade 5 23
Students use the strategy Look for a Pattern to solve problems. MM 6-7

Students use the Associative, Commutative and Identity properties to multiply decimals mentally. MM 6-8
Students estimate quotients of decimals and whole humbers. MM 6-9

Students use models to divide decimals by whole numbers. MM 6-10

Students divide decimals by whole numbers. MM 6-11

Students use models to divide a decimal by a decimal. MM 6-12

Students divide a decimal by a decimal. MM 6-13

Teacher note: Crosswalk COACH Lessons 16

21.

22.

Students divide by powers of ten. MM 6-14

Students convert measurement units within a measurement system by first examining the units to be converted, determining if the

converted amount will be more or less units that the original unit, and explaining their reasoning.
Teacher note: The following may be used:

T MM11-2, MM 11-5, MM 11-7, MM 11-10, MM11-12, MM11-13
1 Crosswalk COACH Lesson 25 and 26

UNIT 3 VOCABULARY
Associative Property, Commutative Property, conversion, decimal, decimal point, Identity Property, inverse operation

Teacher note: illustrated vocabulary cards can be found at
http://csdelemmathsupport.wikispaces.com/Math+VOCABULARY+cards
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Differentiated Instruction:
Refer to suggestions and leveled lesson resources at the beginning of each lesson in Math Connects.

Instructional Strategies: See appendix A for research-based Instructional and Differentiated Strategies
21% Century Learning Skills: See appendix A for explanations.
Electronic Resources:

http://www-personal.umich.edu/~sleepl/modeling_multiplication 2006.doc Area model to multiply decimals
http://reese.k12.mi.us/LinkClick.aspx?fileticket=EwNdGvQbc1s%3D&tabid#257,1 Power point to multiply a decimal by a decimal

See Electronic Resource list in Appendix A
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Grade 5

Unit 4: Algebraic Connections

Pacing: 15 days + 3 days for reteaching/enrichment

In this unit, students interpret expressions. They also graph ordered pairs on a co-ordinate grid.

DOMAINS and standards: Operations and Algebraic Thinking and Geometry

Priority and Supporting Common Core State Standards

Explanation and Examples

The student will write and interpret numerical
expressions.

5.0A.1 USE parentheses, brackets, or braces in numerical
expressions, and EVALUATE expressions with these
symbols.

5.0A.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 x (8 + 7). Recognize that 3 x (18932 + 921)
is three times as large as 18932 + 921, without having to
calculate the indicated sum or product.

5.0A.1 This standard builds on the expectations of third grade where students are
expected to start learning the conventional order. Students need experiences with
multiple expressions that use grouping symbols throughout the year to develop
understanding of when and how to use parentheses, brackets, and braces. First,
students use these symbols with whole numbers. Then the symbols can be used as
students add, subtract, multiply and divide decimals and fractions.

Examples:
(26 +18)4 Answer: 11
* {[2 x (3+5)] — 9} + [5 x (23-18)] Answer: 32
*12-(0.4x2) Answer: 11.2
*(2+3)x(1.5-0.5) Answer: 5
+{80[2x(3%+1%)]}+ 100 Answer: 108

To further develop students’ understanding of grouping symbols and facility with
operations, students place grouping symbols in equations to make the equations true
or they compare expressions that are grouped differently.
Examples:
*15+7-2=10—-15+(7-2)=10
*3x125+25+7=22—[3x(125+25)]+7 =22
024 +12+6+2=2x9+3+% —>24+[(12+6)+2]=(2x9)+ (3 + %)
*Compare3x2+5and 3x(2+5)
*Compare 15—-6+7and 15— (6 + 7)

5.0A.2 Students use their understanding of operations and grouping symbols to write
expressions and interpret the meaning of a numerical expression.

Examples:

« Students write an expression for calculations given in words such as “divide 144 by
12, and then subtract 7/8.” They write (144 + 12) — 7/8.

« Students recognize that 0.5 x (300 + 15) is % of (300 + 15) without calculating the
guotient.

Grade 5
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Priority and Supporting Common Core State Standards

Explanation and Examples

Students will analyze patterns and relationships.

5.0A.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.

5.0A.3 Example:
Use the rule “add 3” to write a sequence of numbers. Starting with a 0,
students write 0, 3, 6, 9, 12, . ..
Use the rule “add 6” to write a sequence of numbers. Starting with 0, students
write 0, 6, 12, 18, 24, . ..
After comparing these two sequences, the students notice that each term in
the second sequence is twice the corresponding terms of the first sequence.
One way they justify this is by describing the patterns of the terms. Their
justification may include some mathematical notation (See example below). A
student may explain that both sequences start with zero and to generate
each term of the second sequence he/she added 6, which is twice as much
as was added to produce the terms in the first sequence. Students may also
use the distributive property to describe the relationship between the two
numerical patterns by reasoningthat6 +6 +6 =2 (3 + 3 + 3).

0, "33, 736,

39, *812,...

0, *66, *612, +*618, *624,...

Once students can describe that the second sequence of numbers is twice

the corresponding terms of the first sequence, the terms can be written in
ordered pairs and then graphed on a coordinate grid.

They should recognize that each point on the graph represents two quantities
in which the second quantity is twice the first quantity.
Ordered pairs: (0, 0), (3, 6), (6, 12), (9, 18), (12, 24)

y
r

24 .

21

18 .

15

=
2 W h D M
L]

T
P x

o2 4 6 8B 10 12
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Grade 5

Priority and Supporting Common Core State Standards

Explanation and Examples

The students will graph points on the coordinate plane to
solve real-world and mathematical problems.

5.G.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 axes and the
coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-
coordinate).

5.G.2 REPRESENT real world and mathematical problems by
graphing points in the first quadrant of the coordinate plane, and
INTERPRET coordinate values of points in the context of the
situation.

5.G.1 Examples:

+ Students can use a classroom size coordinate grid to physically locate the
coordinate point (5, 3) by starting at the origin point (0,0), walking 5 units
along the x axis to find the first number in the pair (5), and then walking up 3
units for the second number in the pair (3). The ordered pair names a point

on the grid. A

(5.5)

(1.4)

(5.3

3.1)

0.0
‘ (¢]
v

» Graph and label the points below on a coordinate plane.

0A(0,0) 0D (-4, 1)
0B (2, -4) 0 E (2.5, -6)
0 C (5, 5) 0F (-3,-2

5.G.2 Examples:
1 Sara has saved $20. She earns $8 for each hour she works.
If Sara saves all of her money, how much will she have after working
3 hours? 5 hours? 10 hours?
Create a graph that shows the relationship between the hours Sara
worked and the amount of money she has saved.
What other information do you know from analyzing the graph?
1 Use the graph below to determine how much money Jack makes

after working exactly 9 hours.
Earnings and Hours Worked

/

]
@ v o o

4

0 2 4 6 8 10 12
Haours Worked

N

Earnings (in dollars)
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28

Concepts Skills Bloom’s Taxonomy

What Students Need to Know What Students Need To Be Able To Do Levels
Numerical expressions with grouping USE ( grouping symbols) 3
symbols 1 EVALUATE (numerical expressions) 3

i Parentheses 1 WRITE ( numerical expressions) 2

1 Brackets INTERPRET (numerical expressions without evaluating) 2

i Braces GENERATE(numerical patterns using rules) 3
Numerical patterns FORM (ordered pairs from pattern) 3

1 Rules GRAPH (ordered pairs on a coordinate plane) 3

T Terms UNDERSTAND 2
Ordered pairs A x-coordinate indicates distance from the origin in the direction of

1 x-coordinate _ thexaxis _ o o

1 y-coordinate A y-coordinate indicates distance from the origin in the direction of
Coordinate system the y-axis _

1 Coordinate plane REPRESENT (problems on first quadrant) 2

INTERPRET (coordinate values in context) 2

1 Axes (x-axis and y-axis)
9 Origin
1 Quadrants

Essential Questions

Big Ideas

How can different strategies be helpful when solving a problem?

Algebraic thinking involves choosing, combining and applying effective
strategies for answering quantitative questions.

Mathematical Practices UNIT 4

. Attend to precision.

O~NO U WN B

Practices in bold are to be emphasized in the unit.

. Make sense of problems and persevere in solving them.

. Reason abstractly and quantitatively.

. Construct viable arguments and critique the reasoning of others.
. Model with mathematics.

. Use appropriate tools strategically.

. Look for and make use of structure.
. Look for and express regularity in repeated reasoning.
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Optional assessments:
1 Am | Ready? (found at the beginning of the chapter — identifies foundational skills needed to be successful in this unit)
9 Curriculum-based assessment: Ledyard End of Unit 4 assessment (found in Unit 4 appendix)

Learning Activities:
1. Students write and evaluate numerical expressions. MM 7-1

2. Students use order of operations to evaluate expressions. MM 7-2
Teacher notes: Use the Hop Scotch model as a graphic for the order of operations (see Appendix)
1 Crosswalk COACH Lesson 2

3. Students use parentheses, brackets, or braces in expressions and evaluate expressions with these symbols.
Teacher notes:
9 Parentheses - or "round brackets" () When you see things inside brackets, do them first (Order of Operations)
Example: (3 + 2) x (6 -4) The parentheses group 3 and 2 together, and 6 and 4 together, so they get done first:
B+2)x(6-4) =(5)x(2)=5x2=10
Without the parentheses the multiplication would be done first: 3+2x6-4=3+12-4=11 (not 10)
9 Brackets - “square brackets" or "box brackets" [] When you do more complicated grouping it is good to use different types of brackets:
Example: [(3 + 2) x (6 - 4) + 2] x 4. The parentheses group 3 and 2 together, and 6 and 4 together, and the square brackets tell you to do all
the calculations inside them before multiplying by 4:
[(B+2)x(6-4)+2]x4=[B)*x(2) +2]x4=[10+2] x4=12x 4=4
1 Braces - or "curly brackets" {} These are used for even more complicated groupings and are used in the outer most grouping.
Example: {[2 x (3+5)] — 9} + [5 x (23-18)] =
{[2x(8)}-9} + [5x(5)] =
{[16] -9} + [25] =
{7} +25=32
M Crosswalk COACH Lesson 3

4. Students use numbers and operation symbols to write verbal phrases as numerical expressions. MM 7-3
5. Students use the strategy Work Backwards to solve problems. MM 7-4
6. Students generate numerical patterns and identify patterns. MM 7-5

7. Students identify and extend patterns and sequences MM 7-6
1 Crosswalk COACH Lesson 4
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8. Students plot points on a grid to solve real world problems. MM 7-7

9. Students graph points on a co-ordinate plane to solve real world and mathematical problems. MM 7-8
Teacher notes:
1 May introduce the Cartesian Co-ordinate System by reading The Fly on the Ceiling by Dr. Julie Glass
1 Crosswalk COACH Lesson 30 and 31

10. Students graph ordered pairs to solve problems involving two numerical patterns. MM 7-9
1 Crosswalk COACH Lesson 5

UNIT 4 VOCABULARY
axis (axes), base, braces, brackets, co-ordinate plane, cubed, evaluate, exponent, expression, generate, ordered pair, Order of Operations, origin,
parentheses, pattern, perpendicular lines, power, quadrant, sequence, squared, term, x-axis, X-coordinate, y-axis, y-coordinate

Teacher note: illustrated vocabulary cards can be found at
http://csdelemmathsupport.wikispaces.com/Math+VOCABULARY+cards

Differentiated Instruction:
Refer to suggestions and leveled lesson resources at the beginning of each lesson in Math Connects.

Instructional Strategies: See appendix A for research-based Instructional and Differentiated Strategies
215t Century Learning Skills: See appendix A for explanations.

See Electronic Resource list in Appendix A
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Grade 5

Unit 5;: Addition and Subtraction of Fractions

Pacing: 20 days + 3 days for reteaching/enrichment

In this unit, students add and subtract unlike fractions and apply this skill to solve problems.

DOMAINS and standards: Number and Operations — Fractions and Measurement and Data

Priority and Supporting Common Core State Standards

Explanation and Examples

The student will use equivalent fractions as a strategy to add and
subtract fractions.

5.NF.1 ADD and SUBTRACT fractions with unlike denominators
(including mixed numbers) by replacing given fractions with
equivalent fractions in such away as to produce an equivalent
sum or difference of fractions with like denominators.

5.NF.1 Students should apply their understanding of equivalent fractions
developed in fourth grade and their ability to rewrite fractions in an equivalent
form to find common denominators. They should know that multiplying the
denominators will always give a common denominator but may not result in
the smallest denominator.

Examples:
. 2. 7_16 35_51
5 &8 40 40 40
. 3l_l=3i_i=3i
4 6 12 12 12

31
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Grade 5

Priority and Supporting Common Core State
Standards

Explanation and Examples

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, hy
observing that 3/7 < 1/2.

5.NF.2 Examples:

3
Jerry was making two different types of cookies. One recipe needed — cup of sugar and the
2 . ,
other needed 5 cup of sugar. How much sugar did he need to make both recipes?

« Mental estimation:

0 A student may say that Jerry needs more than 1 cup of sugar but less than 2 cups.
An explanation may compare both fractions to ¥z and state that both are larger

than % so the total must be more than 1. In addition, both fractions are slightly less
than 1 so the sum cannot be more than 2.

* Area model
3 2
< cup S cup
of sugar of sugar

E 2 8 3 2 17 12 5 5

—_—— —_—— —_——— —— e — - | —

4 12 i 12 4 3 12 12 12 12

* Linear model
e B e
0 = 1
3
i2
B
0 - 1
B
iz
] Solution:
3
0 , T 1EI 1= 2
Grade 5 approved by Instructional Council 3/27/2013
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Grade 5

Continued on next page

Priority and Supporting Common Core State
Standards

Explanation and Examples

Example: Using a bar diagram
* Sonia had 2 1/3 candy bars. She promised her brother that she would give him %2 of a candy
bar. How much will she have left after she gives her brother the amount she promised?

L] L_J1 L__]1candybarhwhat
Sonia’s 1 Sonia
Candy D"ED"‘D 5 candy bar has
1| 1] % candy bar J left
Now students need to use equivalent fractions to find the total of 1 + %2 + 1/3.

Example: Using an area model to subtract
1 1 1
« This model shows 1 %4 subtracted from 3 E leaving 1 + Z + 6 which a student can then

changeto 1+ 3/12 +2/12 =1 5/12.

1 1
1 1 7 %

1
36 and 1% can be expressed with a denominator of 12. Once this is done a student can
complete the problem, 2 14/12 — 1 9/12 = 1 5/12.
1
* This diagram models a way to show how 3 E and 1 ¥4 can be expressed with a denominator

of 12. Once this is accomplished, a student can complete the problem, 2 14/12 -1 9/12 =1
5/12.

Continued on next page 6 _12 1_2
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Grade 5

Priority and Supporting Common Core State
Standards

Explanation and Examples

The student will 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.

Estimation skills include identifying when estimation is appropriate, determining the level of
accuracy needed, selecting the appropriate method of estimation, and verifying solutions or
determining the reasonableness of situations using various estimation strategies. Estimation
strategies for calculations with fractions extend from students’ work with whole number
operations and can be supported through the use of physical models.

Example:

3 1
« Elli drank g quart of milk and Javier drank 1—Oof a quart less than Ellie. How much milk did

they drink all together?

Solution:
e 3_1 _6& 1 _ 5 Thisis how much milk Javier drank
5 1d 10 10 1@
i, 5 _6&6,5_1 1
. - + 10 10 ' 1o 1p Togetherthey drank 1 - quarts of milk

This solution is reasonable because Ellie drank more than %2 quart and Javier drank %2 quart
so together they drank slightly more than one quatrt.

5.MD.2
Ten beakers, measured in liters, are filled with a liquid.

Liquid in Beakers

X
X X X
X X X
X X X
11 1 3
°s7 7 7 !

Amount of Liquid (in Liters)

The line plot above shows the amount of liquid in liters in 10 beakers. What is the total amount of

liquid in the beakers?
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Concepts Skills Bloom’s Taxonomy
What Students Need to Know What Students Need To Be Able To Do Levels

Equivalent fractions COMPUTE (sums and differences of fractions with unlike 2

denominators)
Common denominators 1 USE (equivalent fractions to ) 3
Addition and subtraction of fractions with unlike SOLVE (problems involving addition and subtraction of fractions 4
denominators f Referring to the same whole including with unlike

denominators

Benchmark fractions 1 Using fraction models or equations
Number sense of fractions ESTIMATE (using benchmark fractions and number sense of 3

fractions)
Reasonableness of answers

ASSESS (reasonableness of answers) S)
Line plot

2

Data set of measurements in fractions of a unit

MAKE (a line plot to display a data set of measurements in
fractions of a unit.)

Essential Questions

Big ldeas

How can knowing about equivalent fractions help in adding and

subtracting fractions?

denominators to add and subtract.)

Algorithms for operations with rational numbers use equivalence to
transform calculations into simpler ones. (Fractions with unlike
denominators are renamed as equivalent fractions with like

Mathematical Practices UNIT 5

Practices in bold are to be emphasized in the unit.
. Make sense of problems and persevere in solving them.

O~NO U WNPEF

. Reason abstractly and quantitatively.

. Construct viable arguments and critique the reasoning of others.
. Model with mathematics.

. Use appropriate tools strategically.

. Attend to precision.

. Look for and make use of structure.

. Look for and express regularity in repeated reasoning.
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Grade 5 36
Optional assessments:
1 Am I Ready? (found at the beginning of the chapter — identifies foundational skills needed to be successful in this unit)
1 Curriculum-based assessment: Ledyard End of Unit 5 assessment (found in Unit 5 appendix)
Learning Activities:
1. Students use number lines and benchmark fractions to round fractions. MM 9-1

2. Students_review adding and subtracting like fractions. MM 9-2, MM 9-3

3. Using reasoning strategies and area models, students add and subtract fractions and mixed numbers with unlike denominators.
Introducing Addition and Subtraction from Lessons for Extending Fractions by Marilyn Burns, pgs. 92-101 (see appendix)

4. Students are presented with problems of varying difficulty. They add and subtract unlike fractions and mixed numbers with
unlike denominators. Problems with Oranges from Lessons for Extending Fractions by Marilyn Burns, pgs. 102-116

5. Students use models to add unlike fractions and solve problems. MM 9-4, MM 9-5
Teacher notes:
M Crosswalk COACH Lesson 19
6. Students use models to subtract unlike fractions. MM 9-6
7. Students subtract unlike fractions and solve word problems. MM 9-7
Teacher notes:
M Crosswalk COACH Lesson 20
8. Students determine if an answer is reasonable. MM 9-8
9. Students use number sense and benchmark fractions to estimate sums and differences. MM9-9
10. Students use models to add mixed numbers. MM 9-10
11. Students add mixed numbers and solve problems. MM 9-11

Teacher notes:
i Crosswalk COACH Lesson 18
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Grade 5 37
12. Students subtract mixed numbers and solve problems. MM 9-12

13. Students use fraction equivalents to subtract with regrouping. MM 9-13
14. Students display measurement data in fractions of a unit on a line plot and solve real world problems. MM 11-8

Teacher note:
1 Crosswalk COACH Lesson 29

UNIT 5 VOCABULARY
benchmark fraction, common denominator, denominator, equivalent fractions, factor, fraction, improper fraction, line plot, mixed number, numerator

Teacher note: illustrated vocabulary cards can be found at
http://csdelemmathsupport.wikispaces.com/Math+VOCABULARY +cards

Differentiated Instruction:
Refer to suggestions and leveled lesson resources at the beginning of each lesson in Math Connects.

Instructional Strategies: See appendix A for research-based Instructional and Differentiated Strategies
215 Century Learning Skills: See appendix A for explanations.

See Electronic Resource list in Appendix A
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Unit 6: Multiplication of Fractions

Pacing: 15 days + 5 days for reteaching/enrichment

In this unit, students apply and extend previous understandings of multiplication and division to multiply fractions.

DOMAINS and standards: Number and Operations — Fractions

Priority and Supporting Common Core State Standards

Explanation and Examples

The students will apply and extend previous
understandings of multiplication and division to multiply
fractions.

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) x q as a parts of a
partition of g 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) x 4
= 8/3, and create a story context for this equation. Do the
same with (2/3) x (4/5) = 8/15. (In general, (a/b) x (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.4 Students are expected to multiply fractions including proper fractions, improper
fractions, and mixed numbers. They multiply fractions efficiently and accurately as well as
solve problems in both contextual and non-contextual situations.
As they multiply fractions such as 3/5 x 6, they can think of the operation in more than one
way.

*3x(6+5)or(3x6/5) *(3x6)+=50r18 +5(18/5)
Students create a story problem for 3/5 x 6 such as,
* Isabel had 6 feet of wrapping paper. She used 3/5 of the paper to wrap some presents.
How much does she have left?
* Every day Tim ran 3/5 of mile. How far did he run after 6 days? (Interpreting this as 6 x
3/5)

2 4
Example: In solving the problem § X g students use an area model to visualize it as a 2
by 4 array of small rectangles each of which has side lengths 1/3 and 1/5. They reason
that 1/3 x 1/5 = 1/(3 x 5) by counting squares in the entire rectangle, so the area of the
shaded area is (2 x 4) x 1/(3 x 5) =2x4.
3x5

4 2 4
They can explain that the product is less than g because they are finding § ofg . They
. 2 4 2 4.
can further estimate that the answer must be between g andg , and because § of §|s

1 4 4
more than EOf g and less than one group of E

The area model and the line segments
show that the area is the same guantity as
the product of the side lengths._

Grade 5
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Priority and Supporting Common Core State Standards

Explanation and Examples

Examples:

* Rectangle with dimensions of 2 and 3 showing that 2 x 3 =6.

2
[——

1 1 .1
¢ Lamy knows thatE X = 13 o To prove this he makes the following
amay.

1 ft = 12 inches

._.
Bl
|

1 ft = 12 inches

* Rectangle with dimensions of 2 and % showing that 2 x 273 =43

, 2
gl=—

Grade 5
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rechnology Connections:

¢ (Create story problems for peers to solve using digital tools.
* lse atool such as Jing to digitally communicate story problems.
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41

Priority and Supporting Common Core State Standards

Explanation and Examples

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 =
(nxa)/(nxb) to the effect of multiplying a/b by 1.

Examples:

3
'3 ¥ T is less than 7 because 7 is multiplied by a factor less than 1 so
the product must be less than 7.

T

A

hd

Yanf T

. ngﬂmusthe more than 8 because 2 groups of B is 16 andE;—is

* 3 _ 5X3 because multiplying 3 by 5 is the same as
SX4 4 5

€ |

multiplying by 1.

almost 3 groups of 8. So the answer must be close to, but less than 24.

Grade 5
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Priority and Supporting Common Core State Standards Explanation and Examples

5.NF.6 SOLVE real world problems involving multiplication | 5-NF.6 .
of fractions and mixed numbers, e.g., by using visual | [EX@Mpies:

rl
fraction models or equations to represent the problem. * Ewvan bought 6 rozes for his mother. Euf them were red. How many red

rozes were there?

*» Using a visual, a student divides the & roses into 3 groups and
counts how many are in 2 of the 3 groups.

$8.3%+

# A student can use an equation to solve.
2 12
3 M6= 5= 4 red roses

*  Mary and Joe dv.lﬂ._«termined]_ﬂ'lat the dimensions of their school flag
needed fo be 1 a fi. I:HfE;ft. What will be the area of the school flag?
» A student can draw an array to find this product and can also use

his or her understanding of decomposing numbers to explain the
mgrliplicatinn. T?inking ahead a student may decide to multiply by

1-instead of 2.
—2; —

[

]

i

—

(15

Continued on next page
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The explanaticn may include the f]illlﬂ'ﬁl'll'lgi N
« First | am going to muliiply 2 " by 1 and then by m
»  When Imulliplyilibyr 1, it equals zf
11

« MNow | have to multiply 2 " by =

1. . 2
. Etll‘l'lEE 2 5.

1,. 1. 1
* —times-is —

3 4 1z :
. San’[hna:almn.'nu.eriE:‘2£+—+Lﬂ-rEi +1+L=2E =3

+ 3 12 12 12 12 12
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Concepts Skills Bloom’s Taxonomy
What Students Need to Know What Students Need To Be Able To Do Levels
A fraction as division of the numerator by the INTERPRET ( A fraction is division of the numerator by the 2
denominator denominator)
SOLVE (problems involving division of whole numbers with
Division of whole numbers answers in the form of fractions or mixed numbers) 4
1 answers in the form of fractions or mixed 1 USE (visual fraction models or equations)
numbers APPLY and EXTEND (previous understanding of 3
multiplication to multiply a fraction by a fraction or whole
Visual fraction models number)
INTERPRET (The product of a fraction and a whole number, 2
Equations (a/b) x q equals a parts of a partition of q into b equal parts)
USE (area model to multiply fractions) 3
Multiply a fraction by a fraction or a whole number SHOW (area is that same quantity as the product of the side 1
lengths)
The product of a fraction and a whole number, (a/b) x q | INTERPRET (multiplication as scaling) 2
equals a parts of a partition of q into b equal parts 1 COMPARE (size of product to one factor without 2
multiplying)
Area model to represent multiplication of fractions EXPLAIN 2
1 (why multiplying a given number by a fraction greater
Multiplication as scaling (resizing) than 1 results in a product greater than the given
9 Size of the product number)
1 (why multiplying a given number by a fraction less
Multiplying a given number by a fraction greater than 1 than 1 results in a product less than the given
1 Results in a product greater than the given number)
number RELATE (multiplying the numerator and denominator of a 1
fraction by the same number to the effect of multiplying a
Multiplying a given number by a fraction less than 1 fraction by 1)
1 Results in a product less than the given number | SOLVE (problems involving multiplication of fractions and 4
mixed numbers) 3

Multiplying the numerator and denominator of a fraction
is equivalent to multiplying the fraction by 1.

1 USE (visual fraction models or equations)

Grade 5
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Essential Questions Big ldeas
How can | apply my previous understandings of multiplication of whole | Algorithms for operations with rational numbers use equivalence to
numbers to multiply a fraction or whole number by a fraction? transform calculations into simpler ones. (The product of two fractions

can be found by multiplying numerators and denominators).
Why does multiplying by a fraction result in a smaller number?

Mathematical Practices UNIT 6

Practices in bold are to be emphasized in the unit.

. Make sense of problems and persevere in solving them.

. Reason abstractly and quantitatively.

. Construct viable arguments and critique the reasoning of others.
. Model with mathematics.

. Use appropriate tools strategically.

. Attend to precision.

. Look for and make use of structure.

. Look for and express regularity in repeated reasoning.

O~NOUITA,WN -

Optional assessments:
1 Am | Ready? (found at the beginning of the chapter — identifies foundational skills needed to be successful in this unit)
9 Curriculum-based assessment: Ledyard End of Unit 6 assessment (found in Unit 6 appendix)

Learning Activities:

1. Students revisit (from grade 4) drawing rectangles to model multiplication of fractions. Drawing Rectangles from Lessons for Multiplying and
Dividing Fractions by Marilyn Burns, pgs. 33-45. (Lesson can be found in your copy of this resource.)

2. Students use bar diagrams to find part of a number. MM 10-1

3. Students estimate products of fractions using compatible numbers and rounding. MM 10-2

Grade 5 approved by Instructional Council 3/27/2013 45
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4. Students use models to multiply whole numbers and fractions. MM 10-3
Teacher notes:
1 the following interactive website models multiplication of fractions
http://www.learner.org/courses/learningmath/number/session9/part_a/index.html

5. Students multiply a whole number and a fraction. MM 10-4

6. Students use models to multiply fractions by fractions. MM 10-5

7. Students multiply fractions by fractions. MM 10-6

8. Students multiply two mixed numbers. Multiplying Mixed Numbers from Lessons for Multiplying and Dividing Fractions by Marilyn Burns,
pgs. 46-56 (These lessons can be found in your copy of this resource.)

Teacher note:

1 support with MM 10-7
9 Optional activity: The Multiplying Game from Lessons for Multiplying and Dividing Fractions by Marilyn Burns, pgs. 57-66.

9. Students interpret multiplication of fractions as scaling. MM 10-8

UNIT 6 VOCABULARY
area, denominator, equivalent fractions, factor, fraction, improper fraction, mixed number, numerator, product

Teacher note: illustrated vocabulary cards can be found at
http://csdelemmathsupport.wikispaces.com/Math+VOCABULARY +cards

Differentiated Instruction:
Refer to suggestions and leveled lesson resources at the beginning of each lesson in Math Connects.

Instructional Strategies: See appendix A for research-based Instructional and Differentiated Strategies
21%t Century Learning Skills: See appendix A for explanations.

See Electronic Resource list in Appendix A
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47

Unit 7: Division of Fractions

Pacing: 10 days +5 days for reteaching/enrichment

In this unit, students divide a unit fraction and a whole number.

DOMAINS and standards: Number and Operations — Fractions

Priority and Supporting Common Core State Standards

Explanation and Examples

The student will apply and extend previous understandings
of multiplication and division to 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.3 Students are expected to demonstrate their understanding using concrete
materials, drawing models, and explaining their thinking when working with fractions in
multiple contexts. They read 3/5 as “three fifths” and after many experiences with sharing
problems, learn that 3/5 can also be interpreted as “3 divided by 5.”

Examples:
» Ten team members are sharing 3 boxes of cookies. How much of a box will each
student get?

1  When working this problem a student should recognize that the 3 boxes are
being divided into 10 groups, so s/he is seeing the solution to the following
equation, 10 x n = 3 (10 groups of some amount is 3 boxes) which can also be
written as n = 3 + 10. Using models or diagram, they divide each box into 10
groups, resulting in each team member getting 3/10 of a box.

* The six fifth grade classrooms have a total of 27 boxes of pencils. How many boxes will
each classroom have to use?
Students may recognize this as a whole number division problem but should also express

27 27
this equal sharing problem asE . They explain that each classroom gets ? boxes of

3 1
pencils and can further determine that each classroom get 4 g or4 E boxes of pencils.

Grade 5
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5.NF.7 APPPLY and EXTEND previous understandings
of division to divide unit fractions by whole numbers
and whole numbers by unit fractions.!

a. INTERPRET division of a unit fraction by a non-zero
whole number, and COMPUTE such quotients. 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) x 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 x (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 Ib of chocolate
equally? How many 1/3-cup servings are in 2 cups of
raisins?

1Students 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.

5.NF.7 In fifth grade, students experience division problems with whole number divisors
and unit fraction dividends (fractions with a numerator of 1) or with unit fraction divisors
and whole number dividends. Students extend their understanding of the meaning of
fractions, how many unit fractions are in a whole, and their understanding of multiplication
and division as involving equal groups or shares and the number of objects in each
group/share. In sixth grade, they will use this foundational understanding to divide into
and by more complex fractions and develop abstract methods of dividing by fractions.

Division: Knowing the number of groups/shares and finding how many/much in each
group/share
1 Four students sitting at a table were given 1/3 of a pan of brownies to share. How
much of a pan will each student get if they share the pan of brownies equally?
The diagram shows the 1/3 pan divided into 4 equal shares with each share equaling

1/12 of the pan. %
i !
Examples: 12

Knowing how many in each group/share and finding how many groups/shares
1 Angelo has 4 Ibs of peanuts. He wants to give each of his friends 1/5 Ib. How
many friends can receive 1/5 Ib of peanuts?
A diagram for 4 + 1/5 is shown below. Students explain that since there are five fifths in
one whole, there must be 20 fifths in 4 Ibs.

1 lb. of peanuts

-l'_)%\
IENENINNEN | INNENINEEEY

1
?Ih.

1 How much rice will each person get if 3 people share 1/2 Ib of rice equally?
1 2 1

—=3=——-=3F=—
2 6 [}

A student may think or draw %2 and cut it into 3 equal groups then determine that each of
those part is 1/6.
A student may think of %2 as equivalent to 3/6. 3/6 divided by 3 is 1/6.

Grade 5
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Grade 5 49
Concepts Skills Bloom’s Taxonomy
What Students Need to Know What Students Need To Be Able To Do Levels
Divide unit fractions by a non-zero whole numbers APPLY AND EXTEND (previous understandings of division to 3
9 divide unit fractions by a non-zero whole numbers)
Divide whole numbers by unit fractions 1 divide whole numbers by unit fractions)
Relationship between multiplication and division INTERPRET 2
9 (division of a unit fraction by a non-zero whole number)
9 (division of a unit fraction by a non-zero whole number)
COMPUTE (quotients) 3
SOLVE (problems) 4
9 (division of a unit fraction by a non-zero whole number)
9 (division of a unit fraction by a non-zero whole number)
USE(visual models and equations) 2

Essential Questions

Big ldeas

How can | apply my previous understandings of multiplication and
division to divide a whole number by a fraction or fraction by a whole
number?

Why do we get a larger number when we divide a whole number by a
fraction?

Algorithms for operations with rational numbers use equivalence to
transform calculations into simpler ones. (A fraction division
calculation can be changed to an equivalent multiplication calculation).

Mathematical Practices UNIT 7

Practices in bold are to be emphasized in the unit.
. Reason abstractly and quantitatively.

. Model with mathematics.

. Use appropriate tools strategically.

. Attend to precision.

. Look for and make use of structure.

. Look for and express regularity in repeated reasoning.

O~NO OIS WN B

. Make sense of problems and persevere in solving them.

. Construct viable arguments and critique the reasoning of others.

Grade 5
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Optional assessments:
1 Am | Ready? (found at the beginning of the chapter — identifies foundational skills needed to be successful in this unit)
1 Curriculum-based assessment: Ledyard End of Unit 7 assessment (found in Unit 7 appendix)

Learning Activities:
1. Students discuss previous understanding of division with whole humbers in preparation for learning about division with fractions.
Whole Number Division from Lessons for Multiplying and Dividing Fractions by Marilyn Burns, pgs. 67-73

2. Students are introduced to division of fractions using models.
Introducing Division of Fractions from Lessons for Multiplying and Dividing Fractions by Marilyn Burns, pgs. 75-83

Only division of a whole number by a unit fraction or division of a unit fraction by a whole number is the expectation for this grade.

3. Students divide whole numbers by unit fractions using models. MM 10-9

4. Students use bar diagrams to divide whole numbers by a unit fraction. MM 10-10
Teacher note: Students should create a story context for dividing whole numbers by unit fractions, i.e., 4+, Bobby has 4 pies that he is bringing
to a cookout. Each pie is cut into fourths. How many pieces of pie does Bobby have?

1 Solve by using a visual model m m m
NPANPAND

4
4 4

4+, =16

YN
|

4
4

1 Solve using the relationship between multiplication and division
Since there are four fourths in one whole, there are 16 fourths in 4 whole pies. 4+Y. = 16 because 16 x %2 =4

M Crosswalk COACH Lesson 23
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5. Students use bar diagrams to divide unit fractions by whole numbers. MM 10-11
Teacher notes: Students should create a story context for dividing unit fractions by whole numbers, i.e., There is % of a pie on the table. 3 friends
want to share it equally. How much of the pie will each friend receive?

1 Solve by using a visual model

1 Using the relationship between multiplication and division

%+3=% because %x?;:%: %

M Crosswalk COACH Lesson 24
6. Students solve problems using the strategy Draw a Diagram. MM 10-12
UNIT 7 VOCABULARY
denominator, numerator, quotient, unit fraction

Teacher note: illustrated vocabulary cards can be found at
http://csdelemmathsupport.wikispaces.com/Math+VOCABULARY +cards

Differentiated Instruction:
Refer to suggestions and leveled lesson resources at the beginning of each lesson in Math Connects.

Instructional Strategies: See appendix A for research-based Instructional and Differentiated Strategies

215 Century Learning Skills: See appendix A for explanations.

See Electronic Resource list in Appendix A
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Unit 8: Classifying Two-dimensional Figures Pacing: 15 days +5 days for reteaching/enrichment
In this unit, students classify 2D figures based on their properties.

DOMAINS and standards: Geometry

Priority and Supporting Common Core State Standards Explanation and Examples
Students will classify two-dimensional figures into 5.G.3 Geometric properties include properties of sides (parallel, perpendicular, congruent),
categories based on their properties. properties of angles (type, measurement, congruent), and properties of symmetry (point
and line).

5.G.3 UNDERSTAND that attributes belonging to a
category of two-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 A sample of questions that might be posed to students include:

angles. * A parallelogram has 4 sides with both sets of opposite sides parallel. What types of
guadrilaterals are parallelograms?

* Regular polygons have all of their sides and angles congruent. Name or draw some
regular polygons.

« All rectangles have 4 right angles. Squares have 4 right angles so they are also
rectangles. True or False?

* A trapezoid has 2 sides parallel so it must be a parallelogram. True or False?

Example:
« If the opposite sides on a parallelogram are parallel and congruent, then rectangles are
parallelograms

Grade 5 approved by Instructional Council 3/27/2013
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Priority and Supporting Common Core State Standards

Explanation and Examples

5.G.4 CLASSIFY two-dimensional figures in a hierarchy based on
properties.

5.G.4

Properties of figure may include:

* Properties of sides—parallel, perpendicular, congruent, number of sides
* Properties of angles—types of angles, congruent

Examples:
* A right triangle can be both scalene and isosceles, but not equilateral.
* A scalene triangle can be right, acute and obtuse.

Triangles can be classified by:

* Angles

o Right: The triangle has one angle that measures 90°.

o Acute: The triangle has exactly three angles that measure between 0° and
900°.

o0 Obtuse: The triangle has exactly one angle that measures greater than 90°
and less than 180°.

+ Sides

o Equilateral: All sides of the triangle are the same length.

0 Isosceles: At least two sides of the triangle are the same length.
0 Scalene: No sides of the triangle are the same length.

polygon
quadrilateral triangle
parallelogram trapezoid kite scalene isosceles
equilateral
rectangle rhombus
sduare
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Concepts Skills Bloom’s Taxonomy
What Students Need to Know What Students Need To Be Able To Do Levels
Properties of 2-dimensional figures UNDERSTAND (that attributes belonging to a category of 2- 2

dimensional figures also belong to all subcategories of that
Categories and subcategories of 2-dimensional category)

figures
1 Attributes of 2-dimensional figures CLASSIFY (2-dimensional figures based on a hierarchy of 2
properties)
Essential Questions Big ldeas
How does geometry better describe objects? Geometric attributes (such as shapes, lines, angles, figures and
planes) provide descriptive information about an object’s properties
and position in space.
Mathematical Practices UNIT 8
Practices in bold are to be emphasized in the unit.
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.
Grade 5 approved by Instructional Council 3/27/2013 54
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Optional assessments:
1 Am | Ready? (found at the beginning of the chapter — identifies foundational skills needed to be successful in this unit)
1 Curriculum-based assessment: Ledyard End of Unit 8 assessment (found in Unit 8 appendix)

Learning Activities:

Teacher note: Prepare three, three-column charts labeled: name, description and example. They should be titled: Classifying Triangles by
Angles, Classifying Triangles by Side Lengths, and Classifying Quadrilaterals. (Students may have their own graphic organizers, also). As
students analyze the attributes of polygons (triangles and quadrilaterals), they complete the organizers. (see appendix for completed example
Math at Hand pgs. 361-366).

1. Students classify 2D figures based on properties. MM 12-1

2. Using AlphaShapes, students classify polygons based on number of sides.
1 Crosswalk COACH Lesson 32

3. Students measure the sides and angles of triangles. MM 12-2

4. Using AlphaShapes, students sort triangles then classify them according to side lengths and angle measures, filling in their graphic organizer.
See appendix .
Teacher note:
After completing the activity support with:
1 MC 12-3
M1 Crosswalk COACH Lesson 33

5. Students measure sides and angles of quadrilaterals. MM 12-4
6. Using AlphaShapes, students sort quadrilaterals according to side lengths, filling in their graphic organizer. See appendix
Teacher note:
After completing the activity support with:
1 MC 12-5
M Crosswalk COACH Lesson 34
7. Students use a Venn diagram to show the relationships among different quadrilaterals. See appendix pg. 366

8. Using AlphaShapes, students identify regular pentagons and hexagons.

Grade 5 approved by Instructional Council 3/27/2013 55
MM - My Math  rev. 5/2015



Grade 5 56

UNIT 8 VOCABULARY

acute triangle, attribute, base, congruent line segments, equilateral triangle, hexagon, intersecting lines, isosceles triangle, line, line segment,
obtuse triangle, parallel lines, parallelogram, pentagon, perpendicular lines, plane, point, polygon, property, quadrilateral, ray, rectangle, rhombus,
right triangle, scalene triangle, square, trapezoid, triangle, two-dimensional figure,

Teacher note: illustrated vocabulary cards can be found at
http://csdelemmathsupport.wikispaces.com/Math+VOCABULARY+cards

Differentiated Instruction:
Refer to suggestions and leveled lesson resources at the beginning of each lesson in Math Connects.

Instructional Strategies: See appendix A for research-based Instructional and Differentiated Strategies
215t Century Learning Skills: See appendix A for explanations.

See Electronic Resource list in Appendix A
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Unit 9: Volume of Solid Figures

Pacing: 10 days + 2 days for reteaching/enrichment

In this unit, students recognize volume as an attribute of solid figures, use cubes to measure the volume of a solid figure, and solve
problems by applying the formula to find the volume of rectangular prisms.

DOMAINS and standards: Measurement and Data

Priority and Supporting Common Core State Standards

Explanation and Examples

Geometric measurement: The students will 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.3 Students’ prior experiences with volume were restricted to liquid
volume. As students develop their understanding of volume they understand
that a 1-unit by 1-unit by 1-unit cube is the standard unit for measuring
volume. This cube has a length of 1 unit, a width of 1 unit and a height of 1
unit and is called a cubic unit. This cubic unit is written with an exponent of 3
(e.g., in3, m3). Students connect this notation to their understanding of powers
of 10 in our place value system. Models of cubic inches, centimeters, cubic
feet, etc are helpful in developing an image of a cubic unit. Students estimate
how many cubic yards would be needed to fill the classroom or how many
cubic centimeters would be needed to fill a pencil box.

5.MD.4 Students understand that same sized cubic units are used to
measure volume. They select appropriate units to measure volume. For
example, they make a distinction between which units are more appropriate
for measuring the volume of a gym and the volume of a box of books. They
can also improvise a cubic unit using any unit as a length (e.qg., the length of
their pencil). Students can apply these ideas by filling containers with cubic
units (wooden cubes) to find the volume. They may also use drawings or
interactive computer software to simulate the same filling process.
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Grade 5

Priority and Supporting Common Core State Standards

Explanation and Examples

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 = | x w x h and V = b x 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.

5.MD.5 Students need multiple opportunities to measure volume by filling
rectangular prisms with cubes and looking at the relationship between the
total volume and the area of the base.

They derive the volume formula (volume equals the area of the base times
the height) and explore how this idea would apply to other prisms. Students
use the associative property of multiplication and decomposition of numbers
using factors to investigate rectangular prisms with a given number of cubic
units.

Examples:

* When given 24 cubes, students make as many rectangular prisms as
possible with a volume of 24 cubic units. Students build the prisms and
record possible dimensions.

| ength Width Height
1 2 12

2 2 G

4 2 3

[ 3 1

« Students determine the volume of concrete needed to build the steps in the
diagram below.
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Grade 5 59

Concepts Skills Bloom’s Taxonomy
What Students Need to Know What Students Need To Be Able To Do Levels
Volume is an attribute of solid figures RECOGNIZE (Volume as an attribute of solid figures) 1
Concepts of volume measurement UNDERSTAND (Concepts of volume measurement) 2
1 Unit cube 1 unit cube
a cube with side length 1 unit a cube with side length 1 unit
a cube has “one cubic unit” of volume a cube has “one cubic unit” of volume
can be used to measure volume can be used to measure volume
1 A solid figure packed without gaps or overlaps a solid figure packed without gaps or overlaps using n
using n unit cubes is said to have a volume of n unit cubes is said to have a volume of n cubic units
cubic units
MEASURE (volumes by counting unit cubes) 3
Cubic units (cubic centimeters, cubic inches, cubic feet,
etc.) RELATE (volume to multiplication and addition) 4
Volume of a right rectangular prism with whole-number | SOLVE (problems involving volume of a right rectangular 4
side lengths prism with whole-number side lengths)
f Pack with unit cubes 0 FIND (volume rectangular prism using cubes) 3
1 Multiply height by area of base 0 SHOW (volume is the same as multiplying height x 3
1 Three-fold whole number products as volumes area of base)
Volume formulas (V=L x W x H and V = b x h) 0 REPRESENT (Three-fold whole number products as 2
volumes)
Volume is additive 0 APPLY (the formulas V=L x W x Hand V = b x h) 3
0 RECOGNIZE (volume is additive) 1
0 FIND (volumes of L-shaped prisms by decomposing) 3
Essential Questions Big Ideas
Why does “what” we measure influence “how” we measure? Measurement processes are used in everyday life to describe and
guantify the world.
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Grade 5 60
Mathematical Practices UNIT 9

Practices in bold are to be emphasized in the unit.

. Make sense of problems and persevere in solving them.

. Reason abstractly and quantitatively.

. Construct viable arguments and critique the reasoning of others.
. Model with mathematics.

. Use appropriate tools strategically.

. Attend to precision.

. Look for and make use of structure.

. Look for and express regularity in repeated reasoning.

O~NOO OIS WN -

Optional assessments:
1 Am | Ready? (found at the beginning of the chapter — identifies foundational skills needed to be successful in this unit)
9 Curriculum-based assessment: Ledyard End of Unit 9 assessment (found in Unit 9 appendix)

Learning Activities:
1. Students describe properties of 3D figures. MM 12-7

2. Students measure the length, width, and height a variety of cubes (one inch cube, one centimeter cube) with rulers. They understand that a
cube with the side length of 1 “unit” is called a “unit cube”, which has one cubic unit of volume. (the amount of space that a 3 dimensional figure

contains). Students use cubic notation, such as 1cm?.
3. Students apply their knowledge of a cubic unit to construct a cubic foot model from cardboard.

4. Using rectangular boxes with whole number sides (or using the nets found in the appendix), students find the volume of the box by packing it
(without gaps or overlaps) with cubes. They measure and label the box, then count and write the number of cubes using cubic inches (for larger
boxes) or cubic centimeters (for smaller boxes.)

5. Students use models to find the volume of rectangular prisms. MM 12-8
Teacher note: http://illuminations.nctm.org/ActivityDetail.aspx?ID=6 is an interactive site for students to determine the volume of a box by filling it
with cubes, rows of cubes or layers of cubes.

6. Students use formulas to find the volumes of rectangular prisms and to solve real world problems. MM 12-9
Teacher note: see Crosswalk COACH Lessons 27

7. Students use models to build composite figures and find the volume. MM 12-10
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8. Students find volume of composite figures by relating volume to the operations of multiplication and addition. MM 12-11
Teacher note: see Crosswalk COACH Lessons 28

9. Students use the strategy Make a Model to solve problems. MM 12-12

UNIT 9 VOCABULARY
base, cube, cubic unit, face, formula, height, length, rectangular prism, vertex, volume, width

Teacher note: illustrated vocabulary cards can be found at
http://csdelemmathsupport.wikispaces.com/Math+VOCABULARY+cards

Differentiated Instruction:
Refer to suggestions and leveled lesson resources at the beginning of each lesson in Math Connects.

Instructional Strategies: See appendix A for research-based Instructional and Differentiated Strategies
215t Century Learning Skills: See appendix A for explanations.

Electronic Resources:

http://illuminations.nctm.org/ActivityDetail.aspx?ID=6 is an interactive site for students to determine the volume of a box by filling it with cubes, rows
of cubes or layers of cubes.

See Electronic Resource list in Appendix A
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