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IF YOU HAVE NOT READ THE FOURTH GRADE CURRICULUM OVERVIEW IN ITS

ENTIRETY PRIOR TO USE OF THIS UNIT, PLEAS&ETOP AND CLICK HERE:
https://www.geogiastandards.org/Georg#tandards/Frameworks/4Math-GradelL evel

Overview.pdRet urn to the use of this unit once you:¢
Overview. Thank you

OVERVIEW

In this unit students will:

solve multistep problems using theur operations

use estimation to solve multiplication and division problems
find factors and multiples

identify prime and composite numbers

generate patterns

O« O¢ O¢ O« O«

Although the units in this instructional framework emphasize key standards and big ideasiat spec
times of the year, routine topics such as estimation, mental computation, and basic computation
facts should be addressed on an ongoing basis.first unit should establish these routines,
allowing students to gradually enhance their understarafittge concept of number and to develop
computational proficiency.

To assure that this unit is taught with the appropriate emphasis, depth, and rigor, it is important that
thetasksBt ed undea keBirge VMideevaesd eiaeds.yA variety of reseurcpsl a n n
should be utilized to supplement the tasks in this Gihi¢ tasks in these units illustrate the types of
learning activities that should be utilized from a variety of sources

For more detailed infher motmitemtabbaatndampmac Kk iumg
routines and rituals, maintenance activities
fourth grade.

STANDARDS FOR MATHEMATICAL PRACTICE

This section provides examples of learnéxgeriences for this unit that support the development of
the proficiencies described in the Standards for Mathematical Pradiese proficiencies
correspond to those developed through the Literacy Standdrelstatements provided offer a few
examplef connections between the Standards for Mathematical Practice and the Content
Standards of this uniThis list is not exhaustive and will hopefully prompt further reflection and
discussion.

1. Make sense of problems and persevere in solving the®tudertss make sense of problems
involving multiplication and division.

2. Reason abstractly and quantitatively Students demonstrate abstract reasoning about
numbers, identifying which are prime and composite and explaining their identification.

MathematicsAGSE Fourth GraddUnit 2: Multiplication and Division of Whole Numbers
Richard Woods, State School Superintendent
July 2020APage2 of 119
All Rights Reserved


https://www.georgiastandards.org/Georgia-Standards/Frameworks/4th-Math-Grade-Level-Overview.pdf
https://www.georgiastandards.org/Georgia-Standards/Frameworks/4th-Math-Grade-Level-Overview.pdf

Georgia Department of Education

Georgia Standards of Excellence Framework
GSE Multiplication and Division of Whole Numbétsnit 2

3. Construct viable arguments and critique the reasoning of othersStudents construct and
critigue arguments regarding number strategies including multiplication and division
strategies.

4. Model with mathematics. Students use area models and rectangular arrays to model
understanding of multiplication and division concepts.

5. Use appropriate tools strategically Students select and use tools such as hundred charts
and rectangular arrayStudents will use hundreds charts, rectangular arasysarea
models to identify typesf numbers, factors and multiples and solve multiplication and
division problems.

6. Attend to precision. Students attend to the language of-wgatld situations to determine if
multiplication and division answers are reasonable.

7. Look for and make useof structure. Students relate the structure of an area model or
rectangular array to determine the answers to multiplication and division problems.

8. Look for and express regularity in repeated reasoningStudents relate the structure of a
hundred chart tadentify prime and composite numbers, as well as, factors and multiples of
numbers.

*** Mathematical Practices 1 and 6 should be evident in EVERY lessoff*

STANDARDS FOR MATHEMATICAL CONTENT

Use the four operations with whole numbers to solveroblems.
MGSE4.0A.1 Understand that a multiplicative comparison is a situation in which one quantity is
multiplied by a specified number to get another quantity.

a. Interpret a multiplication equation as a comparison e.g., interpret 35 =5 x 7 as a statement
that 35 is 5 times as many as 7 and 7 times as many as 5.
b. Represent verbal statements of multiplicative comparisons as multiplication equations.

MGSE4.0A.2 Multiply or divide to solve word problems involving multiplicative compariddse
drawings and agptions with a symbol or letter for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive comparison.

MGSE4.0A.3 Solve multistep word problems with whole numbers and having whotger
answers using thieur operations, including problems in which remainders must be interpreted
Represent these problems using equations with a symbol or letter standing for the unknown
guantity. Assess the reasonableness of answers using mental computation and estiatatjms st
including rounding.
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Gain familiarity with factors and multiples.

MGSE4.0A.4 Find all factor pairs for a whole number in the ranfj#0D. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given winwolieer in the range

1i 100 is a multiple of a given ordigit number. Determine whether a given whole number in the
range 1100 is prime or composite.

Generate and analyze patterns.

MGSE4.0A.5 Generate a number or shape pattern that follows a givendatdify apparent

features of the pattern that were not explicit in the rule it8&lflain informally why the pattern

will continue to develop inthiswafor exampl e, given the rule AA
1, generate terms in the resulting seqoe and observe that the terms appear to alternate between

odd and even numbers.

Use place value understanding and properties of operations to perform mudigit arithmetic.
MGSE4.NBT.5 Multiply a whole number of up to four digits byoaedigit whole number, and

multiply two two-digit numbersusing strategies based on place value and the properties of
operations. lllustrate and explain the calculation by using equations, rectangular arrays, and/or area
models.

MGSE4.NBT.6 Find wholenumber quotients and remainders with up to-aigit dividends and
onedigit divisors, using strategies based on place value, the properties of operations, and/or the
relationship between multiplication and division. lllustrate and explain the calcutstiosing
eguations, rectangular arrays, and/or area models.

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

a smaller unit.

MGSE4.MD.2 Use the four operations to solve word problems involving distances, intefvals

time, liquid volumes, masses of objects, and money, including problems involving simple fractions
or decimals, and problems that require expressing measurements given in a larger unit in terms of a
smaller unit. Represent measurement quantities usaggasns such as number line diagrams that
feature a measurement scale.

Geometric Measurement: Lhderstand concepts of angle and measure angles.
MGSE4.MD.8Recognize area as additive. Find areas of rectilinear figures by decomposing them
into non-overlapping rectangles and adding the areas of th@werapping parts, applying this
technique to solve real world problems.

BIG IDEAS
0 Multiplication may be used to find the total number of objects when objects are arranged in
equal groups.
Oneof the factors in multiplication indicates the number of objects in a group and the other
factor indicates the number of groups.
Products may be calculated using invented strategies.
Unfamiliar multiplication problems may be solved by using known mulaghn facts and
properties of multiplication and division. For example, 8 x 7=(8x2)+ (8 x5)and 18 x 7 =
(A0x7)+ (8 x7).
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The properties of multiplication and division help us solve computation problems easily and
provide reasoning for choices weake in problem solving.

Multiplication may be represented by rectangular arrays/area models.

There are two common situations where division may be used: fair sharing (given the total
amount and the number of equal groups, determine how many/much inreaghand
measurement (given the total amount and the amount in a group, determine how many
groups of the same size can be created).

Some division situations will produce a remainder, but the remainder will always be less
than the divisor. If the remaindirgreater than the divisor, that means at least one more can
be given to each group (fair sharing) or at least one more group of the given size (the
dividend) may be created.

How the remainder is explained depends on the problem situation.

The dividenddivisor, quotient, and remainder are related in the following manner:

dividend = divisor x quotient + remainder.

The quotient remains unchanged when both the dividend and the divisor are multiplied or
divided by the same number.

Estimation is a helpful tool when finding the products of digit number multiplied by a
2-digit number.

Multiplication and division can be represented using a rectangular area model.
Multiplication may be used in problem contexts involving equal grogesangular

arrays/area models, or rate.

Multiply up to a 4digit numberby 1-digit number using strategies

Divide wholenumbers quotients and remainders with up to-thgit dividends and

remainders with up to fotttigit dividends and ondigit divisors.

ESSENTIAL QUESTIONS Choose a few questions based on the needs of your students.

O« O« O¢ O« O« O« O« O

O« O« O« O« O« O¢ O« O« O¢ O¢ O«

What does it mean to famt
What is the difference between a prime and a composite number?
What are multiples?
How is skip counting related to identifying multiples?
What is the difference between a factor aquoduct?
How do we know if a number is prime or composite?
How will diagrams help us determine and show the products efitgitbonumbers?
What patterns do | notice when | am multiplying whole numbers that can help me multiply
more efficiently?
What is a sensible answer to a real problem?
How is the area of eectilinear figure calculated?
How can | ensure my answer is reasonable?
What efect does a remainder have oguotient?
How can | mentally compute a division problem?
What are compatible numbers and how do they aid in dividing whole numbers?
How are muliplication and division related to each other?
What are some simple methods for solving multiplication and division problems?
What patterns of multiplication and division can assist us in problem solving?
What happens in division when there are zeroé®ih the divisor and the dividend?
How are remainders and divisors related?
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What is the meaning of a remainder in a division problem?

How can we use clues and reasoning to find an unknown number?

How can we determine the relationships between numbers?

How can we use patterns to solve problems?

How do multiplication, division, and estimation help us solve real world problems?
How can we organize our work when solving a msiiép word problem?

O¢ O« O¢ O¢ O¢ O«

CONCEPTS/SKILLS TO MAINTAIN

It is expected thagtudents will have prior knowledge/experience related to the concepts and skills
identified below It may be necessary to passess in order to determine if time needs to be spent
on conceptual activities that help students develop a deeper understartiese ideas

0 Utilize the properties and patterns of multiplication (including the commutative, associative,
and identity properties)
Mentally solve basic multiplication problems usihg distributive propertyFor example, 3
X 6 is 6 doubled and oneare set of 6; 7 x4 = (2 x4) + (5 x 4)
Fluently multiply within 100
Fluently divide within 100

(@]

O¢ O«

Fluency. Procedural fluency is defined as skill in carrying out procedures flexibly, accurately,
efficiently, and appropriately. Fluent problem solving doesnecessarily mean solving problems
within a certain time limit, though there are reasonable limits on how long computation should take.
Fluency is based on a deep understanding of quantity and number.

Deep Understanding Teachers teach more thansimpijhow t o get t he answer ¢
support studentsdé ability to adkeefrsstudentaaree pt s
able to see math as more than a set of mnemonics or discrete procedures. Students demonstrate dee
conceptual understdimg of foundational mathematics concepts by applying them to new

situations, as well as writing and speaking about their understanding.

Memorization: The rapid recall of arithmetic facts or mathematical procedures. Memorization is
often confused with flency. Fluency implies a much richer kind of mathematical knowledge and
experience.

Number SenseStudents consider the context of a problem, look at the numbers in a problem,

make a decision about which strategy would be most efficient inpsatibular problem. Number

sense is not a deep understanding of a single strategy, but rather the ability to think flexibly between
a variety of strategies in context.

Fluent students

1 flexibly use a combination of deep understanding, number senseemdrization.

1 are fluent in the necessary baseline functions in mathematics so that they are able to spend
their thinking and processing time unpacking problems and making meaning from them.

1 are able to articulate their reasoning.

1 find solutions through a number of different paths.
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For more about fluency, sdettp://www.youcubed.org/wp
content/uploads/2015/03/FluencyWithoutF88d.5.pdf and: https://bhi61nm2cr3mkdgkldtaov18
wpengine.netdnasl.com/wpcontent/uploads/nctitimed-tests. pdf

STRATEGIES FOR TEACHING AND LEARNING

O«

Students should be actively engaged by developing their own understanding.

Mathematics should be represented imasy ways as possible by using graphs, tables,
pictures, symbols, and words.

Appropriatemanipulativesand technology should be used to enhance student learning.
Students should be given opportunities to revise their work based on teacher feedback, peer
feedback, anthetacognition, whiclncludes seHassessment and reflection.

0 Students should write about the mathematical ideas and concepts they are learning.

(@]

O¢ O«

SELECTED TERMS AND SYMBOLS

Note: At the elementary level, different sources dsgerent definitions. Please preview any
website for alignment to the definitions given in the framewdviathematicgylossary:
http://www.corestandards.org/Math/Gent/mathematicglossary/glossaryl he terms below are
for teacher reference only and are not to be memorized by the students

composite

dividend

divisor

division (repeated subtraction)

estimate

factors

multiplicand

multiplier

multiples

partition division (fairsharing)

prime

product

properties

guotient

remainder

O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O« O« O«

TASKS

The following tasks represent the level of depth, rigor, and complexity expectedonirtiigrade

students. These tasks or tasks of similar depth and rigor should be used to demonstrate evidence of
learning. It is important that all elements of a taskalldressed throughout the learning process so

that students understand what is expected of them. While some tasks are identified as a performance
task, they also may be used for teaching and learning.

Scaffolding Task Tasks that build up to the learnitagk.

Constructing Task Constructing understanding througkegh/rich contextualized problem
solving tasks.
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Practice Task

Tasks that provide students opportunities to practice skills and
concepts.

Performance Task

Tasks that may be a formativesarmmative assessmehat checks for
student understanding/misunderstanding and or progress toward t
standard/learning goals at different points during a unit of instructig

Culminating Task

Designed to require students to use several concepts |eamed the
unit to answer a new or unique situatigwiows students to give
evidence of their own understanding toward the mastery of the sta|
and requires them to extend their chain of mathematical reasoning

Intervention Table

Thelntervention Table below provides links to interventions specifi
this unit. The interventions support students and teachers in filling
foundational gaps revealed as students work through the unit. All |
i nterventions are ff yBraectNew Ze g

Formative
Assessment Lesson
(FAL)

Lessons that support teachers in formative assessment which botk
reveal and develop studentsod
and applicationsThese lessons enable teachers and studemtsrtior
in more detail their progress towards the targets of the standards

CTE Classroom
Tasks

Designed to demonstrate how the Career and Technical Educatior
knowledge and skills can be integrated. The tasks provide teacher
realistic applicationghat combine mathematics and CTE content

3-Act Task

A ThreeAct Task is a wholgroup mathematics task consisting of 3
distinct parts: an engaging and perplexing Act One, an information
solution seeking Act Two, and a solution discussion and solutio
revealing Act Three. More information along with guidelines f#c3
Tasks may be found in tlguide to ThreeAct Taskson
georgiastandards.org.
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Task Name Task Type/Grouping Strateg) Content Addressed Standard(s) Description
Scaffolding Task Finding Factors MGSE40A.4  [Students willcreate a factor
Factor Findings Partner Task poster with array illustrations a
factor rainbows.
Constructing Task Finding Factors MGSE4.0A.4 [Students solve a problem
My Son is Naughty Partner Task involving finding factors of a
number and addends of anothé
number.
Investigating Prime ar Scaffolding Task Prime and Composite MGSE4.0A.4 [Students learabout prime and
Composite Partner Task Numbers composite by making arrays w
color tiles.
Practice Task Prime and Composite MGSE4.0A.4 [Students list factors for numbe
Prime vs. Composite Individual Task Numbers and determine whether the
numbersare prime or Composite
given the list of factors.
Practice Task Determining factor pairs MGSE4.0A.4 [Students earn points in the gar

Factor Trail Game

Individual/Partner Task

Factor Trail as they practice
finding all factors in a selected
number.
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Constructing Task Using factors to construct MGSE4.0A.4 [Students will construct a
Rectilinear Robots Individual/Partner/Small rectilinear figure MGSE4.MD.8 [rectilinear robot by making
Group Task rectangles with given perimete
and calculating the total area o
the robot.
The Sieve of Practice Task Determining prime MGSE4.0A.4 |[Students will find all the prime
Eratosthenes Individual/Partner Task numbers less than 100 numbers between D00 using
colored pencils and a hundred;s
chart.
Practice Task Recognizing factors as MGSE4.0A.4 [Students play a partner game |
The Factor Game Individual/Partner Task prime and composite coloring in numbers and their
numbers factors on a hundreds chart.
Cicadas, Brood X Constructing Task Prime and Composite MGSE4.0A.4 [Students learn that cicadas ha
Partner Task Numbers prime number of years in their
life cycle which helps them
survive.
Finding Multiples Scaffolding Task Finding Multiples MGSE4.0A.4 [Students color in multiples of

Individual Task

variousonedigit numbers on th
hundreds chart and discuss
numbers that are and are not
multiples of the number colore(
in.
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Finding Products Constructing Task Understanding MGSE4.0A.1 [Students will use intersection
Individual/Partner Task | multiplicative comparison; MGSE4.0A.4 |models to learn about
with factors multiplicative comparisons.
At the Circus Constructing Task Using Partial Productstq MGSE4.0A.2 [Students solve circus word
Individual/ Partner Task Multiply MGSE4.NBT.5 [problems to practice multiplyin
MGSE4.0A.3 [larger numbers.
School Store Constructing Task Using Properties of MGSE4.0A.1 [Students apply what they know
Individual/ Patner Task Multiplication to Multiply MGSE4.0A.2 |about multiplication to invent
MGSE4.0A.3 |ways to multiply larger number
MGSE4.NBT.5
Sensible Rounding Constructing Task Rounding MGSE4.0A.3 [Students solve division word
Partner/Small Group Task MGSE4.NBT.6 |problems to discuss how to ref
MGSE4.NBT.3 [the quotient when a remainder
MGSE4.MD.2 [involved.
Compatible Numbers Constructing Task Using compatible numbef MGSE4.0A.3 [Students will learn about
to Estimate Individual/Partner Task to divide MGSE4.NBT.6 [compatible numbers and how t
use them to make2asonable
estimates for division problems
Brain Only Scaffolding Patterns in Multiplication MGSE4.0A.2 [Students use compare and
Individual/Partner Task and Division MGSE4.NBT.5 |[contrast in order to discover
MGSE4.NBT.6 [relationships between the
dividend,divisor,and quotient.
What is 2500 + 3007 Constructing Dividing with zeros MGSE4.0A.2 |Students learn about dividing
Individual/Partner Task MGSE4.0A.3 |when zeroes are involved in th
MGSE4.0A.5 ([calculation Students also learn
MGSE4.NBT.6 |why a quotient is undefined wh

the divisor is zero.
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Boxes and Rolls

3-Act Task
Individual/Partner Task

Multiplying Two Digit

Whole Numbers, Dividing

Whole Numbers

MGSE4.NBT.5
MGSE4.NBT.6

Students multiply and divide
whole numbers to determine h
may pennies are equivalent to
amount of money shown in an
image.

Number Riddles

Constructing Task
Individual/Partner Task

Factors and Multiples

MGSE4.0A.4

Students solve riddles to apply
knowledge of factorgnultiples,
and place value.

Earth Day Project

Constructing Task
Individual/Partner Task

Generating Rules

MGSE4.0A.5

Students solve gealworld
problem involving patterns as
students collect cans for a
recycling project at school.

Culminating Task:
School Newspaper

Performance Task
Individual Task

Multiplication, Division
and Rounding

MGSE4.0A.1
MGSE4.0A.2
MGSE4.0A.3
MGSE4.0A.5
MGSE4.NBT.5
MGSE4.NBT.6

Students plan how much pape
purchase in order to stay withir
budget when producing a scho
newspaper.

If you need further information about this unit, please view the unit 2 webihémpat//www.georgiastandards.org/Archives/Pages/default.aspx
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| NTERVENTI ON TABLE

Thlent ervention Tabl e below provides |inks to intervestiondgispeai
foundati onal gaps reveal el lasl isgtuaenit st esovr&ntihomwyg®r é¢ hecami New .
Cluster of Standards Name of Intervention Snapshot of summary or Student | can statement. .| Materials Master
Use the four operations with whol A LlitittltleeBE;titl\l/l_grses/ A Derive multiplication facts from 2, 5, and 10 times tabilg
numbﬂzthséloI(\;eAplroblems. Fun with Fives Derive multiplication facts from 2, 5, and 10 times tabls MM 4-5
MGSE4.0OA 2 Turn Abouts Change the order of factors to make a multiplication MM 5-
MGSE4 OA 3 — problem easier.
Remainders Solve division problems that involve remainders. MM 6-5
Gain fam|I|ar|ty_ with factors and Recall multiplication to 10 x 10, and the correspondin
multiples. Beep division facts
MGSE4.0A.4 '
Generate and analyze patterns In and Out Recall multiplication to 10 x 10, and the correspondin
MGSE4.0A.5 - division facts.
Multiplying Tens Multiply by 10s, 100s, 1000s, and other multiples of 1
Use place value understanding ar Cross Products Solve multiplication and\gl\azlon problems by using plg MM 6-9
properties of operations to perforr] Little Bites al Bi :
multi-digit whole number arithmetic Multiolications ar?d Solve multiplication and division problems by splitting MM 5-2
MGSE4.NBT.5 Bivisions factors. MM 6-10
MGSEA4.NBT.6 Solve multiplication and division problems by usin
Cut and Paste P . . P y d MM 6-5
proportional adjustment.
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FORMATIVE ASSESSMENT LESSONS (FALS)

Formative Assessment Lessons are designed for teachers to use in order to target specific strengths
and weaknesses in their st uden®ASdmatveAssessmeatt i c a
Lesson (FAL) includes a short task that is designed to target mathematical areas specific to a range
of tasks from the unit. Teachers should give the task in advance of the delineated tasks and the
teacher should use the information from theeassient task to differentiate the material to fit the

needs of the studentBhe initial task should not be graded. It is to be used to guide instruction.

Teachersnayuse the following Formative Assessment Lessons (FALS) Chart to help them
determine thareas of strengths and weaknesses of their students in particular areas within the unit.

Formative FALS Content Addressed Pacing
Assessments (Supporting (Use before and after these tasks)
Lesson Included)

Multi-digit X Multiplication School Store

Multiplication Strategies Sensible Roundig

Strategies Compatible Numbers to Estimate
Brain Only
What is 2500 + 300

Array0 s , Nu m X Prime & Composite | My Son is Naughty

Puzzles & Fator
Trees

Factors & Multiples

The Factor Game

Investigating Prime and Composite
Numbers

Prime vs. Composite

Finding Multiples

Number Riddles

Earth Day

Beads Under the
Cloud

Generate patterns o
a given rule

Earth Day
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Scaffolding Task: Factor Findings Back to Task Table
Adapted from Illuminations provided by the National Council of Teachers of Mathematics

TASK CONTENT: In this lesson, students first create factor posters for a varieffferent
numbers that will be displayed in the classroom to be utilized as a resource throughout the school
year.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.4 Find all factor pairs for a whole number in the rang&0D. Recognize that a whole
number isa multiple of each of its factors. Determine whether a given whole number in the range
1i 100 is a multiple of a given ordigit number. Determine whether a given whole number in the
range 1100 is prime or composite.

STANDARDS FOR MATHEMATICAL PRACTICE

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.

Attend to precision.

orwNE

BACKGROUND KNOWLEDGE

Studentshould have developed fluency with multiplying and dividing whole numbers as it was a
critical area of focus for grade three. To assess prior knowledge, students will review the
multiplication facts for which one factor is 5 or less. A common misconcepti@n listing

multiples of numbers is students not listing the number itself. Be sure to emphasize that the smallest
multiple is the number itself. Another misconception that may be realized while factoring is that
some students think that larger numb®ase more factors. As students share factor pairs with

partners, this misconception should begin to clear up.

ESSENTIAL QUESTIONS

0 What isafactor?
0 What does it mean to factor?

MATERIALS

color tiles
graph paper
crayons
poster board
scissors
glue

O¢ O« O¢ O¢ O« O
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GROUPING
Partner

NUMBER TALKS

Now that you have done several Number Talks througdnit One theyshould bencorporated

into the daily math routin€Continue utilizing the different strategies in number talks and revisiting
thembased on the needs of your students. Catherine Fosnot has depetdpechi st r i ngs o t
could be includeih a number talko further develop mental math skilBeeMini lessondor
Operations with Fractions, Decimals, and PercdngKara Louise ImmCatherine Twomey

Fosnot and Willem Uittenbogaar@ini lessondor Operatiors with Fraction, Decimal, and

Percens, 2007 KaraLouise Imm, Catherine Twomey Fosnot and Willem Uittenbogaard)
Students can utilize the friendly number strategies to begin discussing multiplgsearitally
combining multiples to arrive at a larger proddair example, students could solve the following
string of numbers:

1x12=12

2x12=24

by combining the products of 12 and 24 as well as combining the factors of 1 and 2 the students
will produce another nitiple of 12, namely 3 x 12 = 36.

1x12=12
+ 2x12=24
3x12=36

Doubling and halvings also ahelgful strategyin buildingequivalent fractions. (Number Talks,
2010, Sherry Parrish).

TASK DESCRIPTION, DEVELOPMENT, AND DISCUSSION

Comments:

In this lesson, students first create factor posters for a variety of different numbers that will be
displayed in the clasoom to be utilized as a resource throughout the school year. They make
discoveries about factors using color tiles, represent their discoveries using graph paper, and display
their information on poster board as find factors of an assigned nuifigesti d ent s 6 f act or
wi || be used to assess the studentsd under st a
number using color tiles, graph paper and factor rainbows.

Throughout the lesson, circulatdyserveand question thstudents as they create theictior

poster Put the number 24 on the board and have the students find the factors using one of the three
methods and record them on a half sheet of paper at the end of the lesson. If you are going to use
the number 24, try not to give a group 24 tiles during the lesson. Give students completed factor
rainbows. Ask them to create the corresponding arrays and the original number.
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Task Directions:

Begin the lesson by dividing the students into pairs. kstaksonjt would work best to pair up
students based on ability. Those students of similar abilities should be paired together. Give each
pair of students 12 plastic color tiles. Instruct those students to arrange these 12 tiles into an array.
Studentswill create one of the following:

“w

FEEE

Ask the students to identify how they would express thess's in number sentenceSx( 6 x 2, 3

x 4, 12 x1) Somestudents will have 6 x 2 and others will have & X his is a great opportunity to
discuss the commutative property. Bring attention to the fact that the arrays still look the same they
are just positioned differently. Both problems still only providefdctors 6 and 2.

Then write just the numbers on the bodr@,3,4,6,12 Explainthat these are the factors of 12
because they are the only numbers that can di2dato equal groupaith no remaindersrThis is
easily seen when youfes back to the arrays that studecottsated.

p . A factor rainbow is a way of showiradl factor pairdor a numbein a
V4 \‘“?;;_\ list Factor rainbows are used to check whether a list of factors is correct.
f = % To create a factor rainbowhe student must list the factors in order from
e
D

| '*l"! least to greatest. They can then draw an arch that links the factor pairs. For
] g A quuare numbers, there will be no connecting arch in the mitiéliezfore,
: ) E ““the student can put a square around that number.

Provide the students with another example of finding factors of a number
using the color tiles and then creating a factor rainbow. Possible numbers to use would be 16 or 9.
Lead the students through the process for this example. Then have the pair of decidatsn a
number that they would like to find factors of. You may limit this numbeaiotamore tharb0,
depending on theumberof tiles you have available. When they have decided on their number,
they can get that many tiles from a bucket of tilestetgdomewhere in the classroom and use them
to find the factors of that number. Instruct the students to create the factor rainbow in their
notebooks/journals. Check their factor rainbo
introduce the mai activity.

For the main activity, instruct the students that they are each going to get a numbet el

must ind all of the factors for that numbéixplain to students that they wiieate a postexbout

the factors of their numbéhat the ente class can use throughout the year. Give each pair of
students a bag of a different amount of color tiles. (ex. 18, 20, 24, 36, 40, 56, 60) Give the bags with
the lower amounts to the pairs of students who may be struggling. Instruct the studentseusing t
following directions:

1 Challenge the pairs of students to find as many different arrays as they can, using the color
tiles they have been given. They must use all of the tiles each time.
1 Each time they find an array they can then represent it on gegyeh.p
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1 The students color one squarethe graph paper for eveplastic color tile in their array.

This will form an array on their graph paper.

They will cut it out and glue it to their poster and label it with the corresponding factors.

They contime this process until they believe that they have found all of the factors.

The students then check their factors by creating a factor rainbow at the bottom of their

poster.

1 The students must also include a title on their poster. Their poster miglsitaitde to the
following:

= =4 =

*

1 x (b ¥
S

,O~
7 gag N

A 36

To conclude the lesson the students will display their posters on the wall and the class will have a
gall ery wal k. During a gallery walk each stud
work as if they were in a gallery. They will each be gigeme posit notes they can use to

anonymously comment on any piece of work and place on the poster. They will also write down

two facts they discover after reviewing all of the posters. For example: Just because a number is
largerdoes notmean that ihas more factors than a smaller number. All even numbers have a factor

of two. The number 16 is a perfect square, etc.

FORMATIVE ASSESSMENT QUESTIONS

Ox¢

What do you notice about the posters that have the number two listed as a factor?
What would a factor gster of the number three look like?

What is a number called when the only factors of that number are one and itself?
When is it useful to knowhe factors of a number

O« O¢ O«

DIFFERENTIATION

Extension

0 As an extension to this lesson the students can corapdreontrast factors on two different
postersStudents can write what similarities and differences between the factors.
Students can play tiéactor Gamen the computer.
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Intervention

0 Give bagdo students that contain a numbeth a fewerfactors.
0 Intervention Table

TECHNOLOGY

http://illuminations.nctm.org/LessonDetail.aspx?ID=L6Rs links to the electronic
version of this taskt could be used as an independent center activity or raticed
https://learnzillion.com/lessons/78idd-all-factorpairsusinga-rainbowfactorline

O«

O«
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Constructing Task: My Son is Naughty Back to Task Table
Adaged from: My Son is Naughty, NAkhs

TASK CONTENT: This is anexample of a problem where seemingly irrelevant information
enables the solution to be found. It is a rare kind of problem at school level. However, we often get
problems in life where apparently useless information turns out to be a key factor intitgsolu

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.4 Find all factor pairs for a whole number in the ranfj#0D. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given whole number in the range
1i 100 is a multiple ba given onedigit number. Determine whether a given whole number in the
range 1100 is prime or composite

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

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

Attend to precision.

Look for and make use of structure.

NoNE

BACKGROUND KNOWLEDGE

This standard requires students to demonstrate understanding of factors and multiples of whole
numbers. Students should understand the processlofd factor pairs so they can do this for any
number 1100.

Example: Factor pairs for 96: 1 and 96, 2 and 48, 3 and 32, 4 and 24, 6 and 16, 8 and 12.
Multiples can be thought of as the result of skip counting by each of the factors. When skip
counting,students should be able to identify the number of factors counted e.g., 5, 10, 15, 20. (5
and 4 are factors of 20 because there are 4 fives in 20.)

Example:

Factorsof 24: 1, 2, 3,4, 6, 8,12, 24

Mul tiples: 1, 2, 3, 4, 5¢é24
2,4,6,8,10,12, 14, 168120, 22, 24

3,6,9,12,15,18,21, 24

4,8,12, 16, 20, 24

8, 16, 24

12, 24

24

To determine if a number betweeri Q0 is a multiple of a given oraigit number, some helpful
hints include the following:
A all even numbers are multiples of 2
A a | humbevs¢hat can be halved twice (with a whole number result) are multiples of 4
MathematicsAGSE Fourth GraddUnit 2: Multiplication and Division of Whole Numbers
Richard Woods, State School Superintendent

July 2020APage20 of 119
All Rights Reserved



Georgia Department of Education

Georgia Standards of Excellence Framework
GSE Multiplication and Division of Whole Numbétsnit 2

A all numbers ending in O or 5 are multiples

ESSENTIAL QUESTIONS

0 What are factors?
6 How do | determine the factors of a number?

MATERIALS

0 My Son is Naughtyecording sheet
GROUPING
1 Partner

NUMBER TALKS

Several number talk strategies can help student build a stronger understanding of multiplication and
addition For this task students could utilize several addition strategiesNtonber Talksuch as
compensation, adding up in chunks, near douttied he table on pg. xxi is very useful for further
information about strategies to support additioraddition, a@ubling and halving are good

strategies to support the multiplication necessary to complete thiStaskal of those can be

found on pgs. 27282.Also, a simple task like finding all the factors that equal 24 or three factors
that equal 24 could furthg@repare them for this lessdfor example, during number talks simply

write X =24 and then extend this to X X =24

TASK DESCRIPTION, DEVELOPMENT, AND DISCUSSION

Here we have a problem (problem follows in task description below) that looks impossible to solve

at first glance. Ray was certainly right to s
the problem. But surely knowing the additional infotmaon t hat Jackés small e
cannothelp at all? Where is the extra mathematical information there that enables Ray to solve the
problem?t is worth writing downexactlywhat key pieces of information you actually havke

trickisinfr st finding out as much as you can from t
have done that what more do you need to know?

The extension of this activity is an even better example of a problem where seemingly irrelevant
information enables the kmion to be found. It is a rare kind of problem at school level. But we
often get problems in life where apparently useless information turns out to be a key factor in its
solution.

Solution

There are three key pieces of information here. These are:

theproduct of the ages is 36

the sum of the ages is 13

the youngest of Jackds sons is very naught

O« O¢ O«
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Letdbs work with the three pieces of informati
Suppose that the children are A and B. What can we tell about them from the fact that the product
of their ages is 36? What two numbers multiplied together give yptl@& can you decompose

36 into two factors?

Perhaps the best way to do this is to work systematically as we have done in the table below. Start
with 36, 1, and 1 and wordkownwards in the sense that the highest factor gets smaller.

But the second key idea is that the sum of the ages of the children is 13. How can we use this fact?
In terms of the factors of 36, this just means that the sum of the factors is 13.

In thetade, we have listed the sums of all of the factors.

Ab0s a BOs a| Sum of their
ages
36 1 37
18 2 20
12 3 15
9 4 13
6 6 12

Task Directions

Students wil |l f ol l directions below fro

ow e
Jack and Ray were at e football game. Ray6s
hard time. Jack ai d, Did you know that toda
Ray inquired. Al 6l Il gi e yoou Jaachki nrte.p ITiheed .p rfioTdh
said RaySo,Jack weakened and gave him another clue.
and the sum of their ages is 13.0 ANothing to

his sons.

t h
t h
fi
Vv

o w0m

Howdid Rayfi;lr e out the correct answer and what ar e

FORMATIVE ASSESSMENT QUESTIONS

1 Suppose that the children are A and B. What can we tell about them from the fact that the
product of their ages is 367?

What two numbers multiplied together give you 36? How can you decompose 36 into two
factors?

What strategies might you be able to ussdive the problem?

Do you think it is useful to make a table? If so, how?

Do you think the last hint is very important? In what way?

Have you considered all the possibilities?

=a

O« O« O¢ O«

MathematicsAGSE Fourth GraddUnit 2: Multiplication and Division of Whole Numbers
Richard Woods, State School Superintendent
July 2020APage22 of 119
All Rights Reserved



Georgia Department of Education

Georgia Standards of Excellence Framework
GSE Multiplication and Division of Whole Numbétsnit 2

Have you checked your soluticdhBoes it look reasonable?
Are there any othermdutions?

¢ O«

DIFFERENTIATION

Extension

f Jack and Ray were at the football game. Ra
RayahardtimeSo,J ack sai d ADi d vy o thre&ksnoonws 6t hbai tr tthoddaayy
ol d are they?0 RauyahintnThewpioduet df theirfaged it 36 arglthe e vy
sum of their ages is 13, 0 JSadakkweakgnddiared . AT
gave him another <clue. no. K. My youngest s
Ray and he told Jack tlwerrect ages of his sartdow did Ray figure out the correct answer
and what are Jackdés sonsod0 ages?

Intervention
0 Provide students with a table similar to the one above to fill in the information.

Intervention Table

TECHNOLOGY

0 http://illuminations.nctm.org/LessonDetail.aspx?ID=L6&Atls game involving finding
factors could be used for atidnal practice of the concept
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Name Date

My Son is Naughty

Jack and Ray were at the football game. Rayo6s
hard ti me. Ja&omkows aihda,t ftiddlayydws my two sonso b
Ray inquired. Al 6l give you a hint. The prod
said RaySo,J ack weakened and gave him anot hghty, cl ue.
and the sum of their ages is 13.0 ANothing to
his sons.

How did Ray figure out the correct answer and
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Scaffolding Task: Investigating Prime and Composite Numbers Back to Task Table

TASK CONTENT: Students will discover the difference between prime and composite numbers
through the making of arrays using color tiles or counters.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.4 Find all factor pairs for a whole number in the ranfj#0D. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given whole number in the range
1i 100 is a multiple of a given ordigit number. Determine whether a giwehole number in the

range 1100 is prime or composite

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

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

6. Attend to precision.

7. Look for and rake use of structure.

BACKGROUND KNOWLEDGE

This standard requires students to demonstrate understanding of factors and multiples of whole
numbers. This standard also refers to prime and composite numbers. Prime numbers have exactly
two factos, the number one and their own number. For example, the number 17 has the factors of 1
and 17. Composite numbers have more than two factors. For example, 8 has the factors 1, 2, 4, and
8. A common misconception is that the number 1 is prime when irt faateither prime nor

composite. Another common misconception is that all prime numbers are odd numbers. This is not
true, since the number 2 has only 2 factors, 1 and 2, and is also an even number.

Prime vs. Composite:

A prime number is a number greatiean 1 that has only 2 factors, 1 and itself. Composite numbers
have more than 2 factors. Students investigate whether numbers are prime or composite by
building rectangles (arrays) with the given area and finding which numbers have more than two
rectangeés (e.g. 7 can be made into only 2 rectangles, 1 x 7 and 7 x 1, therefore it is a prime
number) or by finding factors of the number

ESSENTIAL QUESTIONS

(@]

How do | identify prime numbers?
How do I identify composite numbers?
What is thedifference between a prime and a composite number?

¢ O«

MATERIALS

0 Counters or color tiles

MathematicsAGSE Fourth GraddUnit 2: Multiplication and Division of Whole Numbers
Richard Woods, State School Superintendent
July 2020APage25 of 119
All Rights Reserved



Georgia Department of Education

Georgia Standards of Excellence Framework
GSE Multiplication and Division of Whole Numbétsnit 2

GROUPING
Partners

TASK DESCRIPTION, DEVELOPMENT, AND DISCUSSION

Students will discover the difference between prime and composite numbers through the making of
arrays using color tiles or counters.

Task Directions

Have students create achart and label one side only two ways and the other more than two ways
Instruct students to answer the following questions and fill in tblkaft with the answers to the
guestiams.

How many ways can you mak& @se your counters.
How many ways can you mak& 8se your counters.
How many ways can you mak& 9se your counters.
How many ways can you make?Use your counters.
How many ways can you make?2dse yourcounters.
How many ways can you makeUse your counters.
How many ways can you make 15? Use your counters.
How many ways can you make?3se your counters.

Have a discussion with students about their observations of the number of arrays made for each
number Introduce the vocabulary words prime and composite

Have students complete the activity with the following comparisons.

Use your counters to determine if 21 is prime or compdskplain your answer.
Use your counters to determine if 14rame or compositeExplain your answer.
Use your counters to determine if 7 is prime or compgadsSiplain your answer.
Use your counters to determine if 4 is prime or compoSiplain your answer.

FORMATIVE ASSESSMENT QUESTIONS

[@]3

What kind of number rgonly two ways it can be made?
What kind of number has more than two ways it can be made?
How do you know this number is prifif€omposite?

Q¢ O«

DIFFERENTIATION

Extension
0 Have students investigate using the counters to determine if 1 is proomposite.

0 Provide students with a list of numbers which are prime and a list of numbers which are
compositeHave students prove the numbers are on the correct list by making arrays to

determine the number of ways each number can be made.
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Intervention

Intervention Table

TECHNOLOGY

0 http://www.sheppardsoftware.com/mathgames/numbers/fruit shoot primEhgm
resource has games dealing with prime and compdisiten be used to for additional

practice.
https://prod.classflow.com/classflow/#!/product/itemld=51c7cb043eal4f09bac3a51af934fba

¢ This lesson introduces prime and composite using area model and relates it to tiling a
floor. It can be used as an introduction to the concefidr remediation purposes.

O«
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Practice Task:Prime vs. Composite Back to Task Table

TASK CONTENT: This task refers to prime and composite numbers.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.4 Find all factor pairdor a whole number in the rangé1D0. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given whole number in the range
1i 100 is a multiple of a given ordigit number. Determine whether a given whole number in the
range 1100 is prime or composite

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

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

Attend to precision.

Look for and make use of structure.

NoNE

BACKGROUND KNOWLEDGE

This standard requires students to demonstrate understanding of factors and multiples of whole
numbers. This standard also refers to prime and composite numbers. Prime numbers have exactly
two factors, the number one ane@ithown number. For example, the number 17 has the factors of 1
and 17. Composite numbers have more than two factors. For example, 8 has the factors 1, 2, 4, and
8. A common misconception is that the number 1 is prime when in fact it is neither prime nor
composite. Another common misconception is that all prime numbers are odd numbers. This is not
true, since the number 2 has only 2 factors, 1 and 2, and is also an even number.

Prime vs. Composite:

A prime number is a number greater than 1 that has dialgt@s, 1 and itself. Composite numbers
have more than 2 factors. Students investigate whether numbers are prime or composite by
building rectangles (arrays) with the given area and finding which numbers have more than two
rectangles (e.g. 7 can be madtionly 2 rectangles, 1 x 7 and 7 x 1, therefore it is a prime
number) or by finding factors of the number

ESSENTIAL QUESTIONS

[@]3

How do | identify prime numbers?

6 How do I identify composite numbers?
0 What is the difference between a prime amdmposite number?
MATERIALS

~

0 Prime vs. Composite recording sheet
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GROUPING
Individual

NUMBER TALKS

The concept of prime numbers can be explored with a number talk philosophy however the concept
is unique andloes notend itself well to mental math, because the only factors are one and itself
Continue exploring the doubling and halving strategies faimpgs. 27681 to build stronger
understanding of factors.

TASK DESCRIPTION, DEVELOPMENT, AND DISCUSSION

Students wil |l foll ow the directions below fro

List the factors and draw lines to connect factor p#iihste P for prime, C for composite, or N for
neither.

What is the only even prime numBeise a diagram to explain how you know the number is prime.

How can you determine if a number is prime, composite, or neither by looking at the factors of the
number? Explain your answer.

FORMATIVE ASSESSMENT QUESTIONS

What are factors?

How do you know you have found all the factors of that number?

What kind of number has only two factors?

What kind of number has more than two factors?

How do you know thislumber is prim@ Composite?

What kind of diagram will you use to show the only even prime number?

O¢ O¢ O¢ O¢ O¢ O

DIFFERENTIATION

Extension
0 Have students investigate larger prime numbers using
http:/wonderopolis.org/wonder/wh#t-a-prime-number/.

Intervention
0 Provide students with a list of numbers which are prime and a list of numbers which are
compositeHave students prove the numbers are on the correct list by making arrays to
determine the number of ways each number can be made.

Intervention Table
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TECHNOLOGY

0 http://www.sheppardsoftware.com/mathgames/numbers/fruit_shoot_primEigm
resource has games dealing with prime and compdsiten be used to fadditional
practice.
0 https://prod.classflow.com/classflow/#!/product/itemld=51c7cb043eal4f09bac3a51af934fba
¢ This lesson introduces prime and comsip®using area model and relates it to tiling a
floor. It can be used as an introduction to the concept or for remediation purposes.
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Name Date

Prime vs. Composite

List the factors athdraw lines to connect factor paiirite P for prime, C for composite, or N for
neither.

Number Factors P,C,orN

19

30

42

29

1. What is the only even prime numBéstse a diagram to explain how you know thenber
IS prime.

2. How can you determine if a number is prime, composite, or neither by looking at the factors
of the numbe? Explain your answer.

MathematicsAGSE Fourth GraddUnit 2: Multiplication and Division of Whole Numbers
Richard Woods, State School Superintendent
July 2020APage31 of 119
All Rights Reserved



Georgia Department of Education

Georgia Standards of Excellence Framework
GSE Multiplication and Division of Whole Numbétsnit 2

Practice Task: Factor Trail Game Back to Task Table
Adapted fromlluminations provided by the National Council of Teachers of Mathematics

TASK CONTENT: When students play the Factor Trail game, they have to identify the factors of
a number to earn points.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.4 Find all factor pairs for a whole number in the rang&0D. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given whole number in the range
1i 100 is a multiple of a given ordigit number. Determine whether a giwvehole number in the

range 1100 is prime or composite.

STANDARDS FOR MATHEMATICAL PRACTICE

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

Construct viable arguments and critique the reasoniathefs.
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.

N~ WNE

BACKGROUND KNOWLEDGE

Students should haweveloped fluency with multiplying and dividing whole numbers as it was a
critical area of focus for grade three. To assess prior knowledge, students will review the
multiplication facts for which one factor is 5 or less. A common misconception wheaqg listin

multiples of numbers is students not listing the number itself. Be sure to emphasize that the smallest
multiple is the number itself. Another misconception that may be realized while factoring is that
some students think that larger numbers have moter§a@ds students share factor pairs with

partners, this misconception should begin to clear up.

ESSENTIAL QUESTIONS

0 What is factor?
0 What does it mean to factor?

MATERIALS

Factor Trail Gamehttp://illuminations.nctm.org/Lesson.aspx?id=2520

Calculators (optional)

Game board (download the attachment at the Factor Trail Game link listed above)
Score Sheet (one per playaetownload the attachment at the Factor Trail Gamelistéd
above)

Dice

O« =2

O¢ O«

(@]
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GROUPING
Partner or small group

NUMBER TALKS

Now that you have done several Number Talks throughout Unit One, they should be incorporated
into the daily math routin€Continue utilizing the different strategies in number talks antiting

them based on the needs of your students.

Number Tal ks can also be done using ideas fro
(http://wodb.ca/shapes.hthThe website provides squares that are dividemfour sections. Each
sectionhas a mathematical idegtudents look at the four ideas presented and decide which idea

does nobelong For example:

9 16

25 43

NUMBER 1

from Pam Wilson

The AWhich Doesndédt Belongo squares can be dis
Number Talk After displaying the square above, give students a couple of minutes to look at it and
devel op some i deas ab o u Studentsimaygiventhe thbnebs up gignals n o t
when they have a solution and can continue to looktfwer solutions that may be possible as time
allows The teacher can call on students to give solutions and defend their thinking about the

solution they have selectdd the example shown above, students may say:

T 16 doesndét bel ongumitee Alldhe streer nunibers ase oddn e v e n
1T 43 doesnodot belong because it is prime and
T 43 doesndét belong because it is not a squa

numbers.
T 9 doesndt bel on gdigitand thaiother numbersihave tavandigiys. o n e

The class conversation that results is a very rich in mathematical vocabulary and content
that will help students grow as mathematicians.
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TASK DESCRIPTION, DEVELOPMENT, AND DISCUSSION

Task Directions

Whenstudents play the Factor Trail game, they have to identify the factors of a number to earn
points. Built into this game is cooperative learningstudents check one another's work before
points are awarded. The score sheet used for this game providésia #ssessment tool that
teachers can use to check their students' understanding.

Explain to students that they will be playing a game involving factoring. Ask them what it means to
factor a number, and then ask them to help you find all the factarawhber. You may want to
choose a number with a lot of factors (24, 36, 60), or you can roll two dice or spin two spinners to
generate the digits of a number randorilgwever,you choose a number, use the thpair-share
strategy to allow the class twentify the factors: first, give students one minute to "think"

individually and come up with some factors of the number; then, give them another minute to
discuss their lists with a partner; and finally, record the entire list of factors on the board or
overhead projector via a class discussion.

You may then wish to give students a few more numbers to practice on their own before playing the
game. Use these additional waup problems to determine how well students are able to factor
numbers. Then, wheruslents begin to play the game for practice, spend additional time with
students who had difficulty.

After the warmup, distribute the Factor Trail Game to all students. Note that two students ci
share the game board and rules that appear on the firseaand pages, but all students will ne
their own score sheet.

Players move around the game board, landing on numbered squares. When landing on a square with
a number, students should list all of the factors of that number on their score sheet. When a student
believes that she has listed all of the factors, her oppahecks the list. If her opponent identifies

any factors not on the player's list, or if the opponent identifies any number on the player's list that

is not a factor of the number, the opponent receivgsoir@s for identifying the error. (If the

opponat notices multiple errors, Jfbints are earned for each error.) If the player made no errors,
however, then she receives points for that turn equal to the sum of the factors of the number.

Example:A player lands ori8. On her score sheet, she liktg, 3, 4, 6, 9, and8 as factors. Upon
indicating that she has completed her list, her opponent points odtighaot a factor o18.
Consequently, the opponent receivepaints for identifying the error. On the other hand, if she
had not included on her list, she would have correctly identified all of the factors and received
1+2+3+6+9+18& 39points.

The game can be played with or without calculators. The use of calculators does not greatly
influence the game, as students must still vtstdad the concept and skill of factoring to be
successful. However, if a secondary objective of the lesson is to have students practice mental
arithmetic, then calculators should not be used.

As students play the game, circulate to offer assistance wheessary. This may involve settling a
dispute between two students, or it may require intervening when you notice that students are
making mistakes not caught by their opponents.

With a few minutes left in class, pause all games and conduct a brig$gl@t using the questions
that appear in the Formative Assessment Questions section below.
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FORMATIVE ASSESSMENT QUESTIONS

O« O« (@]

(@]

Which number on the game board has the most factors?
For which number on the trail will a player earn the most points?
In general how many points are earned for a prime number?

Collect the score sheets of all students. The score sheets can be used to determine if students
were correctly finding the factors of numbers. One of the benefits of using the score sheet
occurs when 8 isentered in the "Points Earned"” column. This indicates that the student

made a mistake when finding the factors of that number, so it is easier to identify areas of
difficulty.

DIFFERENTIATION

Extension

0

Change the numbers on the game board. Note that all of the numbers are |68 .tFan a
more advanced game, include numbers in the hundreds or thousands.

Intervention

0

Change the numbers on the game board. The numbers could change to being numbers belo
50. The numbers will need to be frequently repeated, but the repetition will help students to
develop the concept of factoring prior to working with larger numbers.

Intervention Table

TECHNOLOGY

v

o

v

(0]

http://illuminations.nctm.org/LessonDetail.aspx?ID=L6ts links to the electronic

version of this tasKt could be used as an independent center activity or remediation.
http://studyjams.scholastic.com/studyjams/jams/math/multiplicatigision/prime
compositenumbers.htnStudy Jams: prime and Composite Numbers is an interactive
presentation that gives information about
problems to check student understanding.
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CONSTRUCTING TASK: Redctilinear Robots Back to Task Table
Adapt e Refcrt am gfu | faund oRhtdo//evivws kébmathteachingresources.com/3rd
grademeasuremerdind-data.html

TASK CONTENT: Students will apply knowledge of factors to design a robot that is made of
rectilinear figures on centimeter grid pag@tudents will calculate the area of the robot.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.4 Find allfactor pairs for a whole number in the ran@&d0. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given whole number in the range
1i 100 is a multiple of a given ordigit number. Determine whether a given whole bemn the

range 1100 is prime or composite.

MGSE4.MD.8 Recognize area as additive. Find areas of rectilinear figures by decomposing them
into norroverlapping rectangles and adding the areas of th@wertapping parts, applying this
technique to solvesal world problems.

STANDARDS FOR MATHEMATICAL PRACTICE

Make sense of problems and persevere in solving them.
Construct viable arguments and critique the reasoning of others.
Model with mathematics.

Use appropriate toosdrategically.

Attend to precision.

Look for and make use of structure.

Noohkwrk

BACKGROUND KNOWLEDGE

During this unit, students have become comfortable finding factors of nuriibthisd grade,
students learned how to find the area of squares andgéedsStudents will need both of these
pieces of prior knowledge in order to design robots during this task

ESSENTIAL QUESTIONS
1 How can factors be used to solve problems?
1 How is the area of a rectilinear figure calculated?

MATERIALS
1 Centimeter grid paper
91 Colored pencilspencils,or markers

GROUPING

Individual, partner,or small group
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NUMBER TALKS

Number Tal ks can also be done using i1ideas fro
(http://wodb.ca/shapes.htriThe website provides squares that are dividemfour sections. Each
sectionhas a mathematical idegtudents look at the four ideas presented and decide which idea

d o e s n o tForexampben g

NUMBER 5
from Isabelle & Noah Bourassa

The AWhich Doesnét Belongo square can be disp
Number Talk After displaying the square above, give students a couple of minutes to look at it and
develop some ideas about which numbed o e s n. 8ttudensenhyogivegthe thumbs up signal

when they have a solution and can continue to look for other solutions that may be possible as time
allows The teacher can call on students to give solutions and defend their thinking about the

soluion they have selecteth the example shown above, students may say:

T 16 doesndét belong because it is an even
numbers.

T 9 doesndt bel on g.Albtteeceatofshe numbers haaestenss o t en s

1 73 d obeleng lietause it is primall the other numbers are composite.

The class conversation that results is a very rich in mathematical vocabulary and content

that will help students grow as mathematicialigh the last bullet, a class discussion could &l h
about the factors of the three composite numb
Robotso | esson.

TASK DESCRIPTION, DEVELOPMENT AND DISCUSSION

Display the task directions for studerttgve students silently read over the tdskctions and then
discuss the directions as a whole group to assess student understanding of the expectations of the
task.

Task Directions:

Part A: You will construct a robot using a piece of centimeter grid pafmur robot must meet the
following criteria:
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The robot must be constructed using rectangles.

The rectangles created must share a side of at least 1 centimeter in length.

The robot must have a head, a body, two arms and two legs.

The two arms and the two legs must be congruent.

The perimeter of each body part must be one of the following measurements: 28 cm, 12 cm,
16cm,and 30 cm.

= =4 =4 -8 -9

Part B: Calculate the area of each rectangle used to construct the robot.
Part C: Calculate the area of the robot.

Part D: Design another robdhat meets the criteria in paktbutis different from the previous
robot constructed.

Comments

After discussing the expectations for the task, ask students to think about how factors can be used to
make the rectangles for the roba&llow students tourn and talk about this idea for a couple of

minutes Then, discuss ideas as awholegtdum ex ampl e of student thin
to create a rectangle that has a perimeter of 12 cm, | would decompose 12 into 10 and 2. Since two
of the sids need to be congruent but have a sum of ten, one factor is two (for the two sides) and the
other factor is 5. The same is true for the other. $idave 2 as one factor (for the two sides) and

that means the other factor isThat means | could makerectangle using 5 cm by 1 cm for a body
part on the robot. o

Have students work on the task in either partners or small grdtyzents may also work

individually for this activity, if desiredracilitate the independent work time by checking to see if

the robots being constructed meet the criteria listed in part A, as well as asking students questions
about their robot and the criteriainpAttFor exampl e, you might as a
area of each leg on your roBdiow did you determinehe area of each I8yVhat does it mean that

the two legs need to be congruigHto w woul d you prove that vyour r
Teachers may also ask, fAWhat factors have you
robot ?o0

FORMATIVE ASSESSMENT QUESTIONS
1 What factors did you use to make rectangle body parts for the robot?
1 How did you calculate the total area of the robot?

DIFFERENTIATION

Extension

1 To extend this task, students can create another robot design as mentioned in Part D of the
task Students can compare and contrast the two robots built based on the data and the visual
comparisons that can be made between the two robots.
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Intervention
1 Students can work with smaller perimeters like 8 crgriD12cm, and 14cm. Students
could also make the robot with centimeter cubes or snap cubes if enough are available.

Intervention Table

TECHNOLOGY

1 https://learnzillion.com/lessons/399id-areaby-countingsquareunits LearrZillion Video
AFiArdea by Count iiidhgs videq woa Leardillom fedtuses rectilinear
figures and models how to find the area using square units.

1 https://www.illustativemathematics.org/contesitandards/3/MD/C/7/tasks/188kustrative
Mathematics: Three Hidden RectangleStudents can complete the task given the
directions on thevebsite to practice dividingectilinear figures into smaller rectangles to
find thetotal area.
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RECTILINEAR ROBOT
Task Instructions

Part A: You will construct a robot using a piece of centimeter grid pafmir robot must meet the
following criteria:

The robot must be constructed using rectangles.

The rectangles created mgsiare a side of at least 1 centimeter in length.

The robot must have a head, a body, two arms and two legs.

The two arms and the two legs must be congruent.

The perimeter of each body part must be one of the following measurements: 28 cm, 12 cm,
16cm,and 30 cm.

= =4 =4 -8 A

Part B: Calculate the area of each rectangle used to construct the robot.
Part C: Calculate the area of the robot.

Part D: Design another robot that meets the criteria in pdntitis different from the previous
robot constructed.
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Practice Task: The Sieve of Eratosthenes Back to Task Table

TASK CONTENT: This task allows students to create a list of prime numbers between 1 and 100.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.4 Find all factor pairs for a whole number in the rang&0D. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given whole number in the range
1i 100 is a multiple of a given ordigit number. Determine whether a giwvehole number in the

range 1100 is prime or composite.

STANDARDS FOR MATHEMATICAL PRACTICE

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

Construct viable arguments and critique the reasoniathefs.
Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

Noak~wNE

BACKGROUND KNOWLEDGE

Many students may not under s.Basaordto alowfor gntyrofe 6 i s
discussion about this. One is neither a prime nor a composite number. A prime number is one with
exactly two positive, unique divisorstself and one. One has only one positive, unique divisor. It
cannot be written as a product of two factorghee of which is the number itself, so one is also

not composite. It falls in a class of numbers called units. These are the numbers whose reciprocals
are also whole numbers. For more information go to:
http://mathforum.org/dr.math/fag/fag.prime.num.htmi

Students are asked to write an expression for given multiples in this task. Some may not be sure
what the question is asking, providing a prime opportunity for discussion. Becaegerall

numbers are multiples of two, the algebraic expression for multiples of twio $rilarly, the
multiples of 5 can be expressed as 5

ESSENTIAL QUESTIONS

How do we know if a number is prime or composite?
How can we determine whethenamber is odd or even?
How are factors and multiples defined?

O« O¢ O«

MATERIALS

ASi eve of Eratosthenesod Recording Sheet
AExpl oring the Sieve of Eratostheneso Reco
Colored pencils, markerkighlighters,or crayons

O¢ O¢ O«
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GROUPING
Individual or partner

NUMBER TALKS

The concept of prime numbers can be explored with a number talks philphopleyer the

concept is unique argbes notend itself well to mental math, because the only facibesprime

are one and itselContinue &ploring the doubling antalving strategies found @us.276-281 to

build astronger understanding of factors.

Number Tal ks can also be done using ideas fro
(http://wodb.ca/sapes.htm) The website provides squares that are divideafour sections. Each
sectionhas a mathematical ideatudents look at the four ideas presented and decide which idea

d o e s n o tForexampben g

17126
44 |1 65

NUMBER 3
from Mary Bourassa

Thei Whi ch Doesndédt Belongo squares can be displ
Number Talk After displaying the square above, give students a couple of minutes to look at it and
devel op some i deas ab o u Btudentsimadive theuthadbes up sigrale s n 6 t
when they have a solution and can continue to look for other solutions that may be possible as time
allows The teacher can call on students to give solutions and defend their thinking about the

solution they have selectdd the example shown above, students may say:

T 17 doesndét bel onAltheother aumnbees are tomposite.pr i me

T 44 doesndét belong because its tens digit i
numbers have digits that are different.

T 65doesndét belong because the sum .dlftheirests t en
of the numbers have a tens and a ones digit that have a sum of eight

The class conversation that results is a very rich in mathematical vocabulary and banteillt t
help students grow as mathematicians.

TASK DESCRIPTION, DEVELOPMENT AND DISCUSSION

This task allows students to create a list of prime numbers between 1 and 100.
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Comments

Students should use a different color for each new prime nukdbieg different colors works best,

but if youdo nothave enough crayons students might need to use a combination of crayons,
highlighters, colored pencils, and markers. A different symbol could be used for each prime number
(i.e.,*, #, etc.), but using tars is more efficient and effective. Have students draw only one line
through numbers so when they cross out a number more than once, they can do so in a different
direction. This will help students find numbers that are multiples of several numbers.

Oneway to introduce this task is to model the first one or two sigigsuss the patterns students

see. Write these on the board or chart paper as students share them.

Each student needs to complete his/her own Sieve of Eratosthenes. Let studentsishare the
observations. Record these on a chart or the
student recording sheet will help students determine factors and multiples.

Task Directions
Use a 0100 chart to complete the following:

1. Draw a linethrough the number 1, because it is not a prime number.

2. Circle the number 2 with yellow, because it is the smallest prime number. Draw a line
through every multiple of 2 with yellow. How do you know which numbers to cross out?
Write an algebraic expressidor the numbers you crossed out with yellow.

3. Circle the number 3 with blue. This is the next prime number. Now, draw a line through
every multiple of 3 with blue. What do you notice about the number 67 What do you think it
means when a number is crossetwith two colors in this case yellow and blue?

4. Circle the next open number, 5 with red. Draw a line through all multiples of 5 with red.
Write an algebraic expression for the numbers you crossed out in red.

5. Circle the next open number with orange.\D@aline through all multiples of 7 with
orange.

6. Continue doing this with different colors until all the numbers through 100 have either been
circled or crossed out.

7. Write to explain what you noticed about the circled numbers.

FORMATIVE ASSESSMENT QUESTIONS

What do all of the multiples of two have in common? Multiples of five?
If you multiply by two will you always get an even answer (a multiple of two)? Why?
If you multiply by five will you always get a multiple of five? Why?

O¢ O¢ O«

DIFFERENTIATION
Extension
0 Students can write a |l etter to an fHAabsento
Eratosthenes to find factors of numbers.

Intervention

0 Have students use a calculator or the computer tergenthe multiples of numbers.
Intervention Table
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TECHNOLOGY

0 http://www.sheppardsoftware.com/mathgames/numbers/fruit_shoot_primEgm

resource has games dealing with prime and compdisiten be used to for additional
practice.
https://prod.classflow.com/classflow/#!/pradiitemid=51c7cb043ealdf09bac3a51af934fba
¢ This lesson introduces prime and composite using area model and relates it to tiling a
floor. It can be used as an introduction to the concept or for remediation purposes.

(@]
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Sieve of Eratosthenes
Eratosthenes (27594 B.C., Greece) devised a 'sieve' to discover prime numbers. A sieve is like a
strainer that you drain spaghetti through when it is done cooking. The water drains out, leaving your
spaghetti behind. Eratosthenes's sieve drains out composite numble@vasdrime numbers
behind.

Use a hundred charts below to complete the following:

1. Put a square around the number 1, because it is neither prime number nor composite.

2. Circle the number 2 with yellow, because it is the smallest prime number. Direav a
through every multiple of 2 with yellow. How do you know which numbers to cross out?
Write an algebraic expression for the numbers you crossed out with yellow.

3. Circle the number 3 with blue. This is the next prime number. Now, draw a line through
everly multiple of 3 with blue. What do you notice about the number 6? What do you
think it means when a number is crossed out with two colorghis case yellow and
blue?

4. Circle the next open number, 5 with red. Draw a line through all multiples of Sexth r
Write an algebraic expression for the numbers you crossed out in red.

5. Circle the next open number with orange. Draw a line through all multiples of 7 with
orange.

6. Continue doing this with different colors until all the numbers through 100 have either
been circled or crossed out.

7. Write to explain what you noticed about the circled numbers.

1(2 /3|4 |5|6 7|8 9|10
11|12 |13 |14 |15 |16 |17 |18 |19 |20
21|22 |23 |24 |25 |26 |27 |28 |29 | 30
3132|3334 35|36 3738|3940
41 (42 |43 |44 |45 |46 |47 |48 |49 |50
51|52 |53 |54 |55 |56 | 57|58 |59 |60
61 |62 63 |64 |65 |66 67 |68 69 |70
7172 |73 |74 |75 |76 (77 |78 |79 |80
8182 /83|84 |85 |86 8788 89|90
91|92 |93 |94 |95 |96 |97 |98 |99 |100
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Name Date

Exploring the Sieve of Eratosthenes Recording Sheet

Using your Sieve of Eratosthes list the prime numbers up to 100.

Complete the table below. Choose a number between 40 and 60 for the last two rows, and then
complete the chart using the numbers chosen.

Find this
number on
your
hundreds
board:

Prime or

Composite? List the factors of the number

3

12

15

17

21

24

29

Look at your chart and record 3 observations from your work on a separate sheet of paper.
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Practice Task: The Factor Game Back to Task Table

TASK CONTENT: This task requirestudents to demonstrate understanding of factors and
multiples of whole numbers.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.4 Find all factor pairs for a whole number in the ranfj#0D. Recognize that a whole
number is a multiple of each of fisctors. Determine whether a given whole number in the range
1i 100 is a multiple of a given ordigit number. Determine whether a given whole number in the
range 1100 is prime or composite

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED:

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

Attend to precision.

Look for and make use of structure.

NoNE

BACKGROUND KNOWLEDGE

This standard requires students to demonstrate understandaugoo$ and multiples of whole
numbers. Students should understand the process of finding factor pairs so they can do this for any
number 1100.

Example: Factor pairs for 96: 1 and 96, 2 and 48, 3 and 32, 4 and 24, 6 and 16, 8 and 12.

Multiples can be tbught of as the result of skip counting by each of the factors. When skip

counting, students should be able to identify the number of factors counted e.g., 5, 10, 15, 20 (5 and
4 are factors of 20 because there are 4 fives in 20).

Example:

Factors of 241, 2, 3, 4, 6, 8,12, 24

Mul tiples: 1, 2, 3, 4, 5¢é24
2,4,6,8,10, 12, 14, 16, 18, 20, 22, 24
3,6,9,12,15,18,21, 24

4,8,12, 16, 20, 24

8, 16, 24

12, 24

24

To determine if a number betweeh@O is a multiple of a given ordigit number, soméelpful
hints include the following:

A all even numbers are multiples of 2
A all even numbers that can be halved twice (
A all numbers ending in O or 5 are multiples
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ESSENTIAL QUESTIONS

What are factors?
How do | determine the factors of a number?

¢ O«

MATERIALS

0 Crayons
0 Game board

GROUPING
Partners

NUMBER TALKS

A powerful strategy for developing student understanding of factors is to utilize doubling and
halving SeeNumber Talkpgs. 276281. (Number @lks, 2010, Sherry Parrish).

TASK DESCRIPTION, DEVELOPMENT, AND DISCUSSION

One way to introduce this task is to model the first one or two steps on the overhead. Discuss the
patterns students see. Write these on the board or chart papstexss share them.

Each group will complete a garbeard;however students need to answer questions separatey
students share their observations. Record these on a chart or the board.

Task Directions

You and your partner will have a different colored crayon or colored pencil. The first move is
granted to the person wearing the lightest colored shirt.

STEP 1:Partner A will use their color and color any numb&9l

STEP 2: Partner B will then color in all the factors for the number that Partner A just colored in.
STEP 3: Once Partner B has colored in all factors, Partner B will color in any nu@8gjust Ike
Partner A did in the beginning of the game.

STEP 4: Now it is Partner AOG6s turn to col or
Continue the steps until the entire number chart is colored in.

STEP 5: Go back to your number chart andnt how many prime numbers you have. You earn 2
points for each prime number you colored in.

STEP 6: Answer the questions on the back of this page.

*IMPORTANT: If a number is already colored in, you cannot color that box and you
lose that number.

FORMATIVE ASSESSMENT QUESTIONS

(@]

How do you know you have found all of the factors?
What representations did you use to find the factors of ?

[@]3
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Did you notice any patterns in the factors you found?
What strategies did you use to choose a number?

¢ O«

DIFFERENTIATION

Extension

0 Students in need of an extension could extend the number chart to 150 or 200.
0 Students in need of an extension could create restrictions for the game to make it more

chall enging, such as fAno esvtent wou ntbuerrnss .céa n
Intervention
0 Students work in a small group setting with teacher and only use numbersrilthe
game board.

Intervention Table

TECHNOLOGY

w

0 http://illuminations.nctm.org/LessonDetail.aspx?ID=L6Hs links to the electronic
version of this taskt could be used as an independent center activity or remediation.

0 https://learnzillion.com/lessons/78md-all-factorpairsof-a-numberusinga-t-chart

The Learillion video teaches how to find all the factor pairs f@iwen number using a t

chart.

MathematicsAGSE Fourth GraddUnit 2: Multiplication and Division of Whole Numbers
Richard Woods, State School Superintendent
July 2020APage49 of 119
All Rights Reserved


http://illuminations.nctm.org/LessonDetail.aspx?ID=L620
https://learnzillion.com/lessons/785-find-all-factor-pairs-of-a-number-using-a-t-chart

Georgia Department of Education
Georgia Standards of Excellence Framework

GSE Multiplication and Division of Whole Numbétsnit 2
THE FACTOR GAME

0 1 2 3 4 5 6 7 8 9
10 11 12 13 14 15 16 17 18 19
20 21 22 23 24 25 26 27 28 29
30 31 32 33 34 35 36 37 38 39
40 41 42 43 44 45 46 a7 48 49
50 51 52 53 54 55 56 57 58 59
60 61 62 63 64 65 66 67 68 69
70 71 72 73 74 75 76 77 78 79
80 81 82 83 84 85 86 87 88 89
90 91 92 93 94 95 96 97 98 99
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Name Date

1. List all of your composite numbers.

2. List all of your prime numbers.

3. If a number is divisible by 2,3,5 is it a composite number? How do you know?

4.Long ago, people observed the sun rising and setting over and over at about equal intervals. They
decided to use the amount of time betweendwmrises as the length of a day. They divided the day
into 24 hours. Use what you know about factors to answer these questions:

a.Why is 24 a more convenient choice than 23 or 257

b. If you were to select a number different from 24 to represent the hours in a dappwier

would you choose? Why
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Constructing Task: Cicadas, Brood X Back to Task Table
Adapted from Yummymath.com Cicadas

TASK CONTENT: This task refers to prime and composite numbers.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.4 Find all factor pairs for a whole number in the rand0. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given whole number in the range
1i 100 is a multiple of a given ordigit number. Determine whether a giwvehole number in the

range 1100 is prime or composite

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

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

6. Attend to precision.

7. Look forand make use of structure.

BACKGROUND KNOWLEDGE

This standard requires students to demonstrate understanding of factors and multiples of whole
numbers. This standard also refers to prime and composite numbers. Prime numbers have exactly
two factors, the number one and their own number. For example, the number 17 has the factors of 1
and 17. Composite numbers have more than two factors. For example, 8 has the factors 1, 2, 4, and
8. A common misconceptian that the number 1 is prime when acfit is neither prime nor

composite. Another common misconception is that all prime numbers are odd numbers. This is not
true, since the number 2 has only 2 factors, 1 and 2, and is also an even number.

Prime vs. Composite:

A prime number is a numberagater than 1 that has only 2 factors, 1 and itself. Composite numbers
have more than 2 factors. Students investigate whether numbers are prime or comjbosidénigy
rectangles (arrays) with the given area and finding which numbers have more thiagangles

(e.g. 7 can be made into only 2 rectangles, 1 x 7 and 7 x 1, therefore it is agmitmer) or by

finding factors of the number.

ESSENTIAL QUESTIONS

(@]

How do | identify prime numbers?
How do I identify composite numbers?
What is the differencediween a prime and a composite number?

O¢ O«

MATERIALS

1 Cicadas, Brood X recording sheet
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GROUPING
Partners

TASK DESCRIPTION, DEVELOPMENT, AND DISCUSSION

Students will complete the task below.

Task Directions

Cicadas are emerging again. Oh my!

In NorthAmericaawe have a kind of cicada that only eme
that weird? Can cicadas count?

1. Cicadas only emerge in North Ameat every 17 yearg.heir most recent emergence happened in
2013.
a. What was the year dheir last emergengaior to 2013
b. What year will they emerge next after this year?
c. How old will you be when th#&lagicicadaemerges again?

2. Before you read on, write down what you think is special about the number 17?

We did some research andound that emerging only every 17 years is another kind of

survival techniqgue. Some animals and insects can blend into their surroundings. Some

animals or insects have sharp spines or hard shells so that they are dangerous or unpleasant

to eat. Some insestlook like something that tastes bad. Cicadas do something different. They

use the number 17 to avoid predators.

These seem to be the important facts that contribute to the survival of cicadas:

A Pr e daarnotalepend on cicadas for food in their life gcle.

A When the cicadas are finally present, there
First, you need to understand what dife cycle of aninsectis:An i n s ecydedesgthlisi f e

the time that it takes for the insect egg to become an alliand then for the adult to lay eggs

again. So, the life cycle of anything is the time it takes to go from being an egg to laying an

egg.

Magicicada Septendecim (the North American cicada) has a life cycle of 17 years. Predators

of the magicicadacicada are snakes, birds, rodents, small mammals, lizards, and fish. But

since their life cyclesdonotc oi nci de wi t h t h eyearcyclqgtley besdtorber vy |
able to feed consistently on other insects and animals.

3. If an insect had a lifeycle of 1 year, how many generations of that insect would have to go by
before that insect species could depend on eating sizada

4 . |l f a predatords | ife cycle was 2 years, ho
cicada?
5.Ifapredatn 6s cycl e was 3 year s, how many gener ati

6. What if the predator had a life cycle of 5 yeaty2ars?21 years?
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You should have noticed that 17s notdivisible by any of these life cycles. That is none of
these life cycles coincide witthe 17year cycle. Since these life cycle® not coincide with 17
evenly, no predator is going to start its life cycle or live its life cycle consistently with the
cicadas.Thus, it will not be able to rely on the cicadas as a food source. When a number is
only divisible by itself and one it is a prime number. This prime number life cycle of the
cicadas is its defense mechanism.

9.Whyar end6t we lifeccgclesof 4 & 8, B, A0y124, 15 or 16 years?

10. What are some other life cycles that cicadas could have that would be a prime number life
cycle?

11. Write a good definition for a prime number. Give examples anéramples. Do you think
one is a prime number?

FORMATIVE ASSESSMENT QUESTIONS

[@]3

What can you conclude about 2, 3, and 5 based on your findings?
Whyar endt we lifeccpclesof 40 & 8, B, 40y12, 14, 15 or 16 years?
How do you knowa number is prim@ Composite?

O¢ O«

DIFFERENTIATION

Extension

0 Have studentsesearch other species with prime number life cycles.

Intervention
0 Provide students with a list aimbers, which are primand a list ohumbers, which
are compositeHave students prove the numbers are on the correct list by making arrays
to determinghe number of ways each number can be made.

Intervention Table

TECHNOLOGY
0 http://www.sheppardsoftware.com/mathgames/numbers/fruit_shoot_primEigm
resource has games dealing with prime and compdisiten be used to for additional
practice.
0 https://prod.classflow.com/classflow/#!/product/itemld=51c7cb043eal4f09bac3a51af934fba
¢ This lesson introduces prime and composite using area model and relates it to tiling a
floor. It can be used as an introduction to the concefidr remediation purposes.
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Name Date

Cicadas, Brood X

Magicicadaseptndecim

Cicadas are emerging again. Oh my!
In NorthAmericaawe have a kind of cicada that only eme
that weird? Can cicadas count?

2. Cicadas only emerge in North America every 17 years. Their most recent emergence happened in
2013.

a. What was the year of their last emergepier to 2013?

b. What year will they emerge next after this year?

c. How old will you be when th#&lagicicadaemerges again?

2. Before you read on, write down what you thimkpecial about the number 17.

We did some research and found thagémerging only every 17 years is another kind of

survival techniqgue. Some animals and insects can blend into their surroundings. Some
animals or insects have sharp spines or hard shells so that they are dangerous or unpleasant
to eat. Some insects look likeomething that tastes bad. Cicadas do something different. They
use the number 17 to avoid predators.

These seem to be the important facts that contribute to the survival of cicadas:
A P r e daartotalepend on cicadas for food in their life cycle.
AwWnhen the cicadas are finally present, there are too many to eat to impact cicada survival.
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First, you need to understand wiat a life cycle of aninsectisA n i n s ecydedesgthlisi f e
the time that it takes for the insect egg to become an adult antdn for the adult to lay eggs
again. So, the life cycle of anything is the time it takes to go from being an egg to laying an

€gg.

Magicicada Septendecim (the North American cicada) has a life cycle of 17 years. Predators

of the magicicadacicada are snales, birds, rodents, small mammals, lizards, and fish. But

since their life cyclesdonotc oi nci de wi t h t h eyearcyclgtley besdtorber vy |
able to feed consistently on other insects and animals.

3. If an insect had a life cycle of 1 yehow many generations of that insect would have to go by
before that insect species could depend on eating sitada

4 . | f a predatords | ife cycle was 2 years, ho
cicada?
5. I f a pr e @gebars hov mang geretatonswaudd it take?

6. What if the predator had a life cycle of 5 y@atyear® 11 years?

You should have noticed that 17s notdivisible by any of these life cycles. That jsone of
these life cycles coincide with the tyear cycle. Since these life cycle® not coincide with 17
evenly, no predator is going to start its life cycle or live its life cycle consistently with the
cicadas.Thus, it will not be able to rely on thecicadas as a food source. When a number is
only divisible by itself and one it is a prime number. This prime number life cycle of the
cicadas is its defense mechanism.

9. Wh y wedcondideiifet cycles of 4, 6, 8, 9, 10 12, 14, 15 or 16 years?

10. What are some other life cycles that cicadas could have that would be a prime number life
cycle?

11. Write a good definition for a prime number. Give examples angtramples. Do you think
one is a prime number?
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Scaffolding Task: Finding Multiples Back to Task Table

TASK CONTENT: Students can utilizgiendly number strategies to begin discussing multiples
andspecificallycombining multiples to arrive at a larger product

STANDARDS FORMATHEMATICAL CONTENT

MGSE4.0A.4 Find all factor pairs for a whole number in the ranfj@0D. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given whole number in the range
1i 100 is a multiple of a given ordigit number. Determine whether a given whole number in the
range 1100 is prime or composite

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

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

Attend b precision.

Look for and make use of structure.

NoNE

BACKGROUND KNOWLEDGE

This standard requires students to demonstrate understanding of factors and multiples of whole
numbers. Students should understand the process of finding factor pairg cartle this for any
number 1100

Example: Factor pairs for 96: 1 and 96, 2 and 48, 3 and 32, 4 and 24, 6 and 16, 8 and 12.
Multiples can be thought of as the result of skip counting by each of the factors. When skip
counting, students should be abledentify the number of factors counted e.g., 5, 10, 1552h(
4 are factors of 20 becautbere are 4 fives in 20).

Example:

Factors of 24: 1, 2, 3, 4, 6, 8,12, 24

Mul tiples: 1, 2, 3, 4, 5¢é24
2,4,6,8,10, 12, 14, 16, 18, 20, 22, 24

3,6,9,1215, 18, 21, 24

4,8,12, 16, 20, 24

8, 16, 24

12, 24

24

To determine if a number betweeri Q0 is a multiple of a given oraigit number, some helpful
hints include the following:

A all even numbers are multiples of 2
A all even numb eéwice (with whole cumiver réselt) aneanultipesof 4
A all numbers ending in O or 5 are multiples
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ESSENTIAL QUESTIONS

6 What are multiples?
0 How is skip counting related to identifying multiples?

MATERIALS

0 Crayons
0 Hundred chart

GROUPING
Individual

NUMBER TALKS

Students can utilize the friendly number strategies to begin discussing multiplgseaiitally
combining multiples to arrive at a larger proddeir example, students could solve the following
string of numbers:

1x12=12

2x12=24

by combining the products of 12 and 24 as well as combining the factors of 1 and 2 the students
will produce another nitiple of 12, namely 3 x 12 = 36

1x12=12
+ 2x12=24
3x12=36

TASK DESCRIPTION, DEVELOPMENT, AND DISCUSSION

Look at the patterns thatskipcounting sequence madn a hundredshart, e.g., the sequence of
threes makes a diagonal pattern like this:

1 2 3 4 5 6 7 8 9 |10

21 | 22 |23 |24 |1 25|26 |27 |28 )29 | 30

38 | 39 | 40

7 | 48 | 49 | 50

7|58 | 59|60

TL |72 |73 |74 75|76 |77 | 78|79 | 80

81 | 82 |83 |84 | 85|86 |87 |88 |89 |90

o1 |92 93|94 |95|96|97|98]| 90 |100

Askt he students to predict other numbers i n thi
be in the pattern? How do you know?0o0 Point t
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many threes are in that n utetheenratehing muiglikation he st u
number sentence, e.g.-oné8even7tkmBds=tRBilee is

Task Directions
Have studerstinvestigate the patterns @r4, 5, and 6 using their hundreldiarts Each sequence
can be represented wittddferent color crayon.

FORMATIVE ASSESSMENT QUESTIONS

(@]

What do you notice about this sequence?
How many are in that number?
What number sentence represents this sequence?

¢ O«

DIFFERENTIATION

Extension

0 Have studergtinvestigate the patterns for8, and 9 using their hundreldarts Each
sequence can be represented with a different color crayon.

Intervention
0 Students can practice the counting sequences in pairs with a calculator. If they enter + 3 and
presstheagal s sign repeatedly, this will gener:

calculator adds three repeatedly.

Intervention Table

TECHNOLOGY

O«

http://illuminations.nctm.org/ActivityDetail.aspx?id=a%his game helps students
exercise their skills with factors and multipléscan be used for additional practice.
0 http://illuminations.nctm.org/LessonDetail.aspx?ID=Lt8s lesson provides
instructions for students to create their own product g#troan be used for
remediation or extending student urstanding of the concept
http://iluminations.nctm.org/LessonDetail.aspx?ID=L58s lesson has students
explore products when one of the factors.i§tey also create a persbmaultiplication
chart It can be used for remediation or as an extension.

O«
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Hundreds Chart

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50
51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70
71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 86 87 88 89 90
91 92 93 94 95 96 97 98 99 100
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Practice Task Finding Products Back to Task Table
Adapted fromlluminations provided by the National Council of Teachers of Mathematics

TASK CONTENT: Students examine the role of the multiplicatbeenparisonsplay a
multiplication game, and explore products where one of the factors is 6.

STANDARDS FOR MATHEMATICA L CONTENT

MGSE4.0A.1 Understand that a multiplicative comparison is a situation in which one quantity is
multiplied by a specified number to get another quantity.

a. Interpret a multiplication equation as a comparison e.g., interpret 35 = 5 xsfa@isnaent
that 35 is 5 times as many as 7 and 7 times as many as 5.
b. Represent verbal statements of multiplicative comparisons as multiplication equations.

MGSE4.0A.4 Find all factor pairs for a whole number in the ranfj#0D. Recognize that a whole
numbe is a multiple of each of its factors. Determine whether a given whole number in the range
1i 100 is a multiple of a given ofdigit number. Determine whether a given whole number in the
range 1100 is prime or composite.

STANDARDS FOR MATHEMATICAL PRACTI CE

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

Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

NoakdbE

BACKGROUND KNO WLEDGE

Students should have developed fluency with multiplying and dividing whotdersas it was a

critical area of focus for grade three. To assess prior knowledge, students will review the
multiplication facts for which one factor is 5 or less. Antnon misconception when listing

multiples of numbers is students not listing the number itself. Be sure to emphasize that the smallest
multiple is the number itself. Another misconception that may be realized while factoring is that
some students think thirger numbers have more factors. As students share factor pairs with
partners, thd misconceptioshould begin to clear up.

ESSENTIAL QUESTIONS

What is a product?

0
0 What is the difference between a factor and product?
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MATERIALS

O«

Crayons
Paper
File Cards

O¢ O«

GROUPING
Individual

NUMBER TALKS

Now that you have done several Number Talks throughout Unit One, they should be incorporated
into the daily math routin€Continue utilizing the different strategies in number talks and revisiting
thembase on the needs of your students. Catherin
could be included in a number talk to further develop mental math. Sei#d/ini lessondor

Operations with Fractions, Decimals, and PercdmtKara Louise Imm, Ca#rine Twomey

Fosnot and Willem Uittenbogaar@ini lessondor Operation with Fraction, Decimal, and

Percent 2007, Kara Louise Imm, Catherine Twomey Fosnot and Willem Uittenbogaard)

Students can utilize the friendly number strategies to lgoussing multiples and specifically
combining multiples to arrive at a larger proddeir example, students could solve the following
string of numbers:

1x12=12

2x12=24

by combining the products of 12 and 24 as well as combininfatihers of 1 and 2 the students
will produce another multiple of 12, namelx32 = 36

1x12=12
+ 2x12=24
3x12=36

Doubling and halvings also an effective strategy fouilding equivalent fractions. (Number Talks,
2010, Sherry Parrish).

TASK DESCRIPTION, DEVELOPMENT, AND DISCUSSION

Students examine the role of the multiplicative identity, play a multiplication game, and explore
products where one of the factors is 6. They aisate a "My Personal Multiplication Chart" to
record products.

Task Directions:

Provide students with paper and crayons and ask them to draw six blue vertical lines on the paper.
Now ask them to draw four red horizontal lines intersecting the veiitiesl. IAsk them to circle in
purple each place there is an intersection and count the number of intersections. Challenge them to
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identify what multiplication fact ey have just demonstrated isrifthis model, the number of rows

is given first. [4x6 = 24.] Ask them to turn their papers a quarter turn and name the multiplication
fact now modeled. [84 = 24.] Discuss multiplicative comparisons with studefisplain that in

third grade, studentsarnedthat multiplication is equal groupshis year they will learn that
multiplication is also stating a compariséior example, there are 24 intersections on the model
below. 24 is six times as mufimanyas four 24 is also four times as muahmanyas six.

T
| B

: 4

Encourage them to generate other facts where one factor is 6, includihgréd 6x 1.
Repeat with 7 as a factor.

Distribute index cards to each pair and ask each student to make a set of 10 cards numbered 0 to 9,
one to a card.

Ask them to &ke turns turning over the top card, multiplying the number drawn by 6 and then

saying thanultiplicative comparison and thegoduct For example, if a student turned over a four,
she would say, /mangd x ftad umks sackacard #wrusei should be returned

to the bottom of the deck. Give students time to play, and then ask the class to skip count in unison
by 6. Encourage them to do so without looking at the game board. Repeat for 7 as a factor.

Ask students to save the numbered céodsater use.

Next, ask students to make a deck of triangle fact cards for the 6 and 7 tables by putting 2 factors,
one of them a 6 or a 7, on 2 of the corners and the product in the third corner. They may wish to use
red and blue for the factors andrple for the product.

When they have made triangle fact cards for the fagté @ 9% 6 and 0x 7 to 9% 7, ask each

student to cover the product on one card with his or her thumb, show the card to the other student,
and ask him or her to tell the prart. Encourage the students to separate the cards with the facts

they know from those they are less certairthe card below, if the 28 is covered, students can ask,
AWhat number is seven times as much sk, fWha&to
is four times as much as seven?o
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FORMATIVE ASSESSMENT QUESTIONS
0 If you spin a 5, what would the product of 6 and that numbeHb&?would you describe
that as a comparison statement?
If you spin a 1, what would the product of that number and 6 be? Why are you sure of that?
How could you model witintersectionghe multiplication facts & 6 =18 and 6x 3 =187
What is alike between these multiplication sentences? What is different?
What numbers do you say when you skip count by 7's to 70? Which of these are even

numbers?

O¢ O«

O«

DIFFERENTIATION

Extension

0 What products can you get when you multiply by 7? How many are even? Will you get an
even product when you multiply by 3? By 6? By 8?8yHow can you tell if the product
will be even?

How many ways can you have a product of 6? Of 12? Of 25? Of 42? Of 1?

[@]3

Intervention

0 Students who need additional practice may usditnes Tableool.

Intervention Table

TECHNOLOGY

O http://illuminations.nctm.org/ActivityDetail.aspx?id=a%is game helps students

exercise their skills with factors and multipléscan be used for additional practice.
O http://illuminations.nctm.org/LessonDetail.aspx?ID=LZ48s lesson provides
instructions for students to create their own product g#troan be used for
remediation or extendingugtent understanding of the concept
http://illuminations.nctm.org/LessonDetail.aspx?ID=L58s lesson has students explore
products when one of the factors isT@ey also creata personal multiplication chait can
be used for remediation or as an extension.

O«
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Constructing Task: At the Circus Back to Task Table

TASK CONTENT: In this task, students will make diagrams to discover and demat@ the
answers to ligit by 2-digit or 4-digit by 1-digit multiplication story problems.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.2 Multiply or divide to solve word problems involving multiplicative compariddse
drawings and equations withsgmbol or letter for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive comparison.

MGSE4.0A.3 Solve multistep word problems with whole humbers and having whotger

answers using the four operationsuging problems in which remainders must be interpreted
Represent these problems using equations with a symbol or letter standing for the unknown
guantity. Assess the reasonableness of answers using mental computation and estimation strategies
including iounding.

MGSE4.NBT.5 Multiply a whole number of up to four digits by onéigit whole number, and
multiply two two-digit numbers, using strategies based on place value and the properties of
operationslllustrate and explain the calculation by using emuns, rectangular, arrays, and /or area
models

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

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

Construct viable arguments ardique the reasoning of others.
Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

Look for and expresggularity in repeated reasoning.

ONoOGORAWNE

BACKGROUND KNOWLEDGE

Students should understand how to gise paper and partial produgtea models to determine
multiplication products with numbers larger than 10. Use this task or another one similar to it to
help students make the transition from dependinghamnipulativegor determining products of

larger numbers to being able to determine these products throughaskdfdiagrams.

Based on their understanding of base ten blocks, students should draw a model similar to either of
these for the clown and ballo®problem:
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[N 40 40

40

+ 40

40

: . —

g 100 400 §8 40
o

o 40

40

40

40

40

4 4

Balloons Balloons

To get the final answer the students can add the areas:
40+ 40+ 40 + 40 + 40 #40 + 40 + 40 + 46- 40 + 40= 4400r 400 +40=440. There will be440

balloons.

Below are two possible solutions for the Jumbo the elephantgonobl

2 12 2 12
+ — + —
40 240 4 240
+ 120
300 200
o o+ o 4+
o o
c c
@ 1]
§ § 500
£ 1000 £
Q (]
o o +
500
6 6
Peanuts Peanuts

To get the final answer students can add the areas:
6000+ 1800 +240+ 12 = 8,0520r 3000 + 3000 + 1200 + 600 + 240 +438,052
Jumbods tr ai rB@32peanatewdtshint.o carry
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Below are two possible solutions fdancing bear family problem:

Treats
Treats

10 + 10 + 2 10 + 10 + 2

Shows Shows

To get the final answer the students can add the areas:
100 + 100 + 100 400 + 100 + 100 +@&+40 +20 +20 + 20+ 8=7480r 300 +300+ 60 + 40 +

40 +8=748
The dancing bear family will receivil8treats from the trainer durir® shows.

Below are two possible solutions fitre flying pendulum duproblem:

2 2
+
+
10
/2]
[’
i - :
8 s 30
@ 10
+
10
10 + 5 10 + 5
Flips Flips

To get the final answer the students can add the areas:
100 + 100 + 106 50 +50 +50 +20 +10 = 4800r 300 +150+ 20 + 10= 480

Mrs. Pendulum will completé80flips by the end of theiB2 shows.

ESSENTIAL QUESTIONS

0 How will diagrams help us deteme and show the productslafgernumbers?
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MATERIALS
0 Colored pencils, markers, or crayons
0 Centimeter Grid Paper
0 At the Circuso recording sheet

GROUPING
Partner or Individual Task

NUMBER TALKS

Chapter 7 of Nunber TalkgroviBes additiosahbackground knowledge about array
models and partial producilso, the talks on pgs. 27275 provide students with more practice
utilizing a partial product strategiowever, avoid having stients multiply numbers wittwo-

digit factors until after the School Store TaSkudents arexpected to discover their owtrategy

for multiplying atwo-digit number by anothdwo-digit number with that task

TASK DESCRIPTION, DEVELOPMENT, AND DISCU SSION

In this task, students will make diagrams to discover and demada the answers tedigit by 2-
digit or 4-digit by 1-digit multiplication story problems.

Comments

This task provides opportunities for students to work with arrays invedd situations as they

work with larger numbers. The recording sheet also asks students to develop a story problem of
their own.

The idea of moving beyond building arrays with beseblocks to drawing rectangles on paper or
grid paper is critical. Attis point students must begin to visualize the multiplication process
without the blocks. As students begin to work, they may realize that modeling problems such as
these can require a large number of Haseblocks. Ask them to think of ways to do thesa

problem without having to utilize bagen blocks.

Task Directions
Students will foll ow the directions below fro

Solve the following problems. Show your thinking using words, pictures, and/or numbers.

1. There are 10 clowns at the circus. Each clown is carrying 4 balloons. How many balloons
are there altogether?

2. The dancing bear family loves when their trainer gives them little treats to reward them for a
good performance. If the trainer gives the dancing bearyaéitreats each show, how
many treats will the trainer need for 22 shows?

3. Jumbo the elephant loves peanuts. His @émragives him 6 peanuts after every performance
If Jumbo has performed in 1342 shows, how many peanuts hagitleegiven Jumb@
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4. The hisband and wife team, The Flying Pendulum Duo, has to perform a daring trapeze act
Mrs. Pendulum has to complete a total of 15 flips while in the air for the perfornfdrese
will travel to 32 cities to conduct one performance a ni@inice the circus stt is over, how
many flips will Mrs. Pendulum have completed?

5. Create your own circus problem and solution to share with the class.

FORMATIVE ASSESSMENT QUESTIONS

Ox¢

What are the dimensions of the array? How do you know?

Describe what each dimensionyiour array represents.

What groups are being counted in your word problem? How do you know?

How many times is each group in your word problem being counted? How do you
know?

How are you using colors to keep your data organized?

How can colors help you idéfy the number of groups and the number of times each
group is counted?

O¢ O¢ O«

O¢ O¢

DIFFERENTIATION

Extension
0 Ask students to try to solve a multiplication problem using a different method.
Encourage students to apply anoblemher st u

Intervention
0 All students will not be ready at the same time to discontinue use of théebase
manipulativesThe teacher will need to be conscientious about monitoring each
studentés | evel of understanding to kno
to diagrams withoutnanipulativesupport. If students experience frustration or
uncertainty during thiprocess, thenanipulativeshould be kept available for use as
reinforcement or as a way to check the diagram

Intervention Table

TECHNOLOGY

v

0 http://www.ixl.com/math/gradd/multiply-a-2-digit-numberby-a-2-digit-numberword-
problemsThis resource provides word problems invotythe multiplication of two 2 digit
numberslt can be used as additional practice of the concept.
http://www.teachesdomain.org/resource/vtl07.math.algebra.pat.arranides/resource is a
video demonstrating the concept of multiplication.

0 http://illuminations.nctm.org/LessonDetail.aspx?ID=UT08s resource is agightlesson
unit which takes students through the developmental understanding of multiplication
Portions of this unit can be used for remediation or additional practice.
http://www.mathlearningcenter.org/wepps/numbepieces/This resource allows students
to manipulate base ten blocks virtually

O«

O«
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Name

Date

At the Circus

Solve the following problems. Show your thinking using words, pictures and/or numbers.

1. There are 110 clowns at the circus. Eacl
clown is carrying 4 balloons. How many
balloons are there altogether?

2. The dancing bear family loves when theit
trainergives them little treats to reward then
for a good performance. If the trainer gives
the dancing bear family 34 treats each shov
how many treats will the trainer need for 22
shows?

3. Jumbo the elephant loves peanuts. His
trainer gives him @eanuts after every
performance. If Jumbo has performed in 13
shows, how many peanuts has the trainer
given Jumbo?

4. The husband and wife team, The Flying
Pendulum Duo, has to perform a daring
trapeze actMrs. Pendulum has to complete
total of 15 fips while in the air for the
performanceThey will travel to 32 cities to
conduct one performance a nigbBince the
circus stint is over, how many flips will Mrs.
Pendulum have completed?

5. Create your own circus problem and solution to sharetivitltlass.
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Constructing Task: School Store Back to Task Table

TASK CONTENT: Students explore their understanding of multiplication and how it applies to
multiplying 2-digit numbers by &ligit numbers and-tligit up to 4digit whole numbers.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.1 Understand that a multiplicative comparigem situation in which one quantity is
multiplied by a specified number to get another quantity.

a. Interpret a multiplication equation as a comparison e.g., interpret 35 =5 x 7 as a statement
that 35 is 5 times as many as 7 and 7 times as many as 5.
b. Repreent verbal statements of multiplicative comparisons as multiplication equations.

MGSE4.0A.2 Multiply or divide to solve word problems involving multiplicative compariddse
drawings and equations with a symbol or letter for the unknown numbepresent the problem,
distinguishing multiplicative comparison from additive comparison.

MGSE4.0A.3 Solve multistep word problems with whole numbers and having whotgber

answers using the four operations, including problems in which remainders nmistpested

Represent these problems using equations with a symbol or letter standing for the unknown
guantity. Assess the reasonableness of answers using mental computation and estimation strategies
including rounding.

MGSE4.NBT.5 Multiply a whole numier of up to four digits by orieligit whole number, and

multiply two two-digit numbers, using strategies based on place value and the properties of
operations. lllustrate and explain the calculation by using equations, rectangular, arrays, and /or area
modds.

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

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

Construct viable arguments and critique the reasoning of others.
Model withmathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

NookrwhE
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BACKGROUND KNOWLEDGE

Unknown Product

Group Size Unknown
(AHow many
group?o0 Di

Number of Groups
Unknown
(AHow many
Division)

3x6=?

3x?=18,and 18 + 3 =7

?x6=18,and 18 + 6 =7

Equal
Groups

There are 3 bags with 6
plums in each bag. How
many plums are there in al
Measurement exampl&ou
need 3 lengths of string,
each 6 inches long. How
muchstring will you need
altogether?

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

Measurement exampl&ou
have 18 inches of string,
which you will cut into 3
equal pieces. How long wil
each piece of string be?

If 18 plums are to be
packed 6 to a bag, then ho
many bags are needed?
Measurement exampl¥ou
have 18 inches of string,
which you will cut into
pieces that are 6 inches
long. How many pieces of
string will you have?

Arrays
Area

There are 3 bags with 6
plums in each bag. How
many plums are there in al
Measurement exampl¥ou
need 3 lengths of string,
each 6 inches long. How
much string will you need
altogether?

If 18 plums are shared
equally into 3 bags, then
how many plums Wl be in
each bag?

Measurement exampl&ou
have 18 inches of string,
which you will cut into 3
equal pieces. How long wil
each piece of string be?

If 18 plums are to be
packed 6 to a bag, then ho
many bags are needed?
Measurement exampl¥ou
have B inches of string,
which you will cut into
pieces that are 6 inches
long. How many pieces of
string will you have?

Compare

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

A red hat costs $18 and th
is 3 times as much as a bld
hat costs. How much does
blue hat costMeasurement
example A rubber band is

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

A red hat costs $18 and a
bluehat costs $6. How
many times as much does
the red hat cost as the blug
hat?Measurement examplé
A rubber band was 6 cm
long at first. Now it is
stretched to be 18 cm long
How many times as long is
the rubber band now as it
was at first?

General

axb=?

ax?=p,andp+a="?

?xb=p,andp+b="?
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ESSENTIAL QUESTIONS

How can | effectively explain my mathematical thinking and reasoning to others?
What patterns do | notice when | am multiplying whole numbers thate&amme multiply
more efficiently?

0 What real life situations require the use of multiplication?

¢ O«

MATERIALS

~

6 ASchool Storeo recording sheet
GROUPING
Partner or Individual Task

NUMBER TALKS

Chapter 7 of Nunber TalkgroviBes addiiosahbackground knowledge about array
models and partial producilso, the talks on pgs. 27275 provide students with more practice
utilizing a partial product strategidowever, avoid having students multiply numbers wwtb-

digit factors until after this taskStudents are expected to discover their swategy for

multiplying a twedigit number by anothdwo-digit number with this task.

TASK DESCRIPTION, DEVELOPMEN T, AND DISCUSSION

Students explore their understanding of multiplication and how it applies to multi2hgl gt
numbers by-digit numbers and-iligit up to 4digit whole numbers.

Comments

This is an opportunity for students to use what they knowtabaltiplication to find the product of
1-digit and 2digits by up to 4digit whole numbers. This task should be compléefre students
have any experiences with the standard algorithm for multiptywoegigit numbers.

There should be no instition on how to multiply 1 to 2ligit by up to 4digit before giving

students this problem. An example of how students may solve this type of problem is provided
below.

As students work on this problem, talk with the students about their thinking and how they
know their answers are correct. Also, it is important for students to share their thinking with
their classmates

Task Directions
Students wil |l foll ow the directions below fr

Use what you know about multiplication to solve the following problems.

1. Jeni sells 8 pencils each day at the school store. How many pencils will she
sell after 14 days?
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2. Marquis runs the school store. He noticed they sold around 521 pens every day.
If he wants to order as few pens as possible to get thi@ugleks of school,
how many pens should he order?
3. There are 1,647 students at Eagle Creek Elementary Schoolefgixty
students shopped at the Eagl eds Nest sc
students shopped diet school store aftérdays?

Below is one possible way students can solve the problems for thiJ iésktandard calls for
students to translatomparative situations into equations with an unknown and ssludents
need many opportunities to solve contextual problems.

Examples:

Unknown Product: A blue scarf costs $3. A red scarf costs 6 times as much. How much does the red
scarf cos? (3 x 6= p).

Group Size Unknown: A book costs $18. That is 3 times more than a DVD. How much does a DVD
cosP (18 +p=3or3xp=18).

Number of Groups Unknown: A red scarf costs $18. A blue scarf costs $6. How many times as
much does the red scarf cost conephio the blue scarf? (18 + 6 =p or 6 x p = 18).

When distinguishing multiplicative comparison from additive comparison, students should note that
Additive comparisons focus on the difference between two quantities (e.g., Deb has 3 apples and
Karen has &pples. How many more apples does Karen have?). A simple way to remember this is,
AHow many more?o0

Multiplicative comparisons focus on comparing two quantities by showing that one quantity is a
specified number of times larger or smaller than the othgr,([Deb ran 3 miles. Karen ran 5 times

as many miles as Deb. How many miles did Kare
many times as much?0 & AHow many times as ma

FORMATIVE ASSESSMENT QUESTIONS

How do you know your answer ¢®rrect?
What strategies are you using to solve this problem?
What properties of multiplication have you used to solve this problem?

O¢« O« O«

DIFFERENTIATION

Extension

0 Have students show as many different representations as they can and develop
additional strateigs as needed.

0 Have students practice each of the strategies with numbers in the hundreds and
thousands. Numbers larger than this can usually be handled with the use of the
calculator, which should also be introduced once students have mastered the basic
algorithm.
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Intervention

0 Have students solve the problem by inserting smaller numbers into the problemairey
them to choose two dlfie strategies to solve the problems

Intervention Table

TECHNOLO GY

0 http://www.ixl.com/math/gradd/multiply-a-2-digit-numberby-a-2-digit-numberword-
problemsThis resource provides word problems involving the multiplication ofZwl@it
numberslt can be used as additional practice of the concept.

0 http://www.teachersdomain.org/resource/vtl07.math.algebra.pat.arrdrtgstésource is a
video demonstrating the concept of multiplication.

0 http://illuminations.nctm.org/LessonDetail.aspx?ID=UT08s resource ig eight lesson

unit which takes students through the developmental understanding of multiplication

Portions of this unit can be ub&r remediation or additional practice.
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Name Date
School Store v Iy
y /
Use what you know about multiplication to solve the following problen.” ** = ‘
1. Jeni sells 25 pencils each day at the schtwok. How many pencils ‘
will she sell after 14 days? ———

2. Marquis runs the school store. He noticed they sold around 521 pens every day. If he
wants to order as few pens as possible to get through 3 weeks of school, how many
pens should he order?

3. There are 1,647 students at Eagle Cigleknentary School. Sixtgight students
shopped at the Eagleds Nest school store
school store after 5 days?
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Constructing Task: Sensible Roundiry Back to Task Table

TASK CONTENT: This task provides several contexts in which students will have to determine
the best estimation for the situation

STANDARDS OF MATHEMATICAL CONTENT

MGSE4.0A.3 Solve multistep word problems with whole numbers and having whotgber

answers using the four operations, including problems in which remainders must be interpreted
Represent these problems using equations wsthrdool or letter standing for the unknown

guantity. Assess the reasonableness of answers using mental computation and estimation strategies
including rounding.

MGSE4.NBT.6 Find wholenumber quotients and remainders with up to-aigit dividends and
onedigit divisors, using strategies based on place value, the properties of operations, and/or the
relationship between multiplication and division. lllustrate and explain the calculation by using
equations, rectangular arrays, and/or area models.

MGSE4.MD.2 Use the four operations to solve word problems involving distances, intervals of

time, liquid volumes, masses of objects, and money, including problems involving simple fractions
or decimals, and problems that require expressing measuremeartsrgévlarger unit in terms of a
smaller unit. Represent measurement quantities using diagrams such as number line diagrams that
feature a measurement scale.

MGSE4.NBT.3 Use place value understanding to round raditiit whole numbers to any place.

STANDARDS OF MATHEMATICAL PRACTICE

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 toosdrategically.

Attend to precision.

Look for and make use of structure.

NoakswNpE

BACKGROUND KNOWLEDGE

A problemsuch as4 + 7 produces a calculator answer of 6.285714286 and the traditional division
algorithm will produce 6r2. For any practical pusps, this number must be rounded. Yet there is

no one rule for doing this. This is because the context always suggestadtie for rounding and

the degree of precision required of the answer. For example, if the context is money, the degree of
precisionmight be to the nearest hundredth (peniyie students need to display very good

number sense and understanding of real problems to round calculator answers sensibly.
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ESSENTIAL QUESTIONS

What is a sensible answer to a real problem?

Whatinformation is needed in order to rouad@hole number to any place?
How can | ensure my answer is reasonable?

What effect does a remainder have on my rounded answer?

O¢ O¢ O¢ O«

MATERIALS

0 Sensible Rounding recording sheet
0 calculator

GROUPING
Partner or small grqu

NUMBER TALKS

Several number talks strategies can help student build a stronger understanding of division
Repeated subtraction, partial quotients, multiplying up and proportional reasoning are all valuable
strategies that students can explore throughbrer talksFor more information refer to pgs. 286

299 inNumber Talks(Number Talks, 2010, Sherry Parrish)

TASK DESCRIPTION, DEVELOPMENT AND DISCUSSION

Comments:

For students to be able to round acecttodat el vy,
conceptual |l yo (Pdratndentseo coeeptlaky undéstafd)rounding, they must be
engaged in context to allow them to make sense of this cofideptask provides several contexts

in which students will have to determine the bestregtion for the situatiorVith these

estimations, students will use the most familiar form of estimation, rounding (Van de Walle, 241).

Task directions:
Students will foll ow the directions below fro

Use arempty number line to work through the following problems. Discuss the answers carefully
with your partner or group.

AJane has 44 | iters of milk to share amamg se
f a mi (Ingyr&dibional roundingi r ul es 0 students woul dHowewem, nd t hi
this context proves this rounded amount would be inaccurate because there is not enough milk for
each family to receive 7 liters.)

AThe mar ket gardener s endmarkédtgl Hawonock doesfekendtot at o e
each?0d The mar ke txnunhearofitens af potateveouelath supeeneaidket to
receive 6 tons of potatoed/hat amount does x represertow do you know?
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(Students will determine each supermarket will recebaut5 tons of potatoes with 4 tons left over
for the gardenersStudents can use the remainder to help determine the value for x, or they can use
the relationship of 6x8 to help them identify 48 as the value of x.)

AThe service statizenassébrs$ddveAbbatgbow much
the service station charges to the nearest $1.

AJohn shares 44 Tootsie Pops among seven chil
(You cannot cut wup Toot si e s plave studeats discuéshdw ot s
many would be left over and who would get the extra Tootsie pops.)

AJoel has 44 cooki es .Heaoeedslogetid ofalfitbercapkies.¢Howenmanyp e o
cookies does e aldehe 6rp is vesy mapmprigteas anvarswWed because he must

get rid of all the cookies. Everyone receives six cookies. There are two whole cookies left over so
probably these should be c@tudents need to decide if this amount can be considered 6 cookies or

7 cookies.)

FORMAT IVE ASSESSMENT QUESTIONS

O«

What is the problem asking you?

Does your answer make sefstow do you know?

How does rounding help you in this context?

Did you get the same answer for 44+7 each time you encounh¥#hit or why not?

O¢ O¢ O«

DIFFERENTIATION

Extension
0 For each of these division problems, create word problems that are solved by the division
yet the rounding rules change with the context. 2,225 + 17; 4,567 + 29; 7,888 + 11 ...
0 Have students use a calculator to divide @isduss how the results given by the calculator
are not sensible answe&udents must explain a more sensible answer based on the
context.

Intervention
0 Allow students to usmanipulativego simulate the division contexts and discuss a
sensible roundednswer.

Intervention Table

TECHNOLOGY

0 http://illuminations.nctm.org/ActivityDetail.aspx?ID=2Z4is is a game which can be used
to practice the concept of division
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Name Date

Sensible Rounding

Directions:Use arempty number line to work through the following problems. Discuss the answers
carefully with your partner or group.

1. Jane has 44 liters of milk to share among seven families. Hol dues she give to each
family?

2. The market gardener sends 44 tonpaiftoes to eight supermarkets. How much does he
send to each?

The market gardener would needumberof tons of potatoefor
each supermarket to receive 6 tons of potatdsmt amount does x represehtow do
you know?

3. The service station sells seven large pizzas for $4dutdtow much does a pizza cdst
Assume the service station charges to the nearest $1.

4. John shares 44 Tootsie Pops among seven childam many does eaathild get?

5. Joel has 44 cookies to share among seven peslpokies must be shared. How many
cookies does each person receive?
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Constructing Task: Compatible Numbers to Estimate Back to Task Table

TASK CONTENT: This task deals with using friendly numbers to divide.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.NBT.6 Find wholenumber quotients and remainders with up toaigit dividends and
onedigit divisors, using strategies based on place value rapegies of operations, and/or the
relationship between multiplication and division. lllustrate and explain the calculation by using
eqguations, rectangular arrays, and/or area models.

MGSE4.0A.3 Solve multistep word problems with whole numbers and havimge-number
answers using the four operations, including problems in which remainders must be interpreted
Represent these problems using equations with a symbol or letter standing for the unknown
guantity. Assess the reasonableness of answersmsinigil computation and estimation strategies
including rounding.

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

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

Model withmathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

NoahkdbdE

BACKGROUND KNOWLEDGE

Compatible numbers are easy to use and are chosen to simplify the calculation of an estimate
Studentshould understand that sensibly chosen compatible numbers are not right or wrong, though
some may Yyield better estimates than otHess example,he quotient 407 + 5 maye estimated

using the compatible numbers 400 + 5, 420 + 6, 350 + 7, 400 + 4y of apveral other pairdhe

first two, however, yield estimates closer to the actual quotient than the others do.

ESSENTIAL QUESTIONS

[@]3

How can | mentally compute a division problem?
What are compatible numbers and how do they aid in dividing whole mgfhbe

(@]

MATERIALS

~

0 ACompati bl e Numbersodé recording sheet
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GROUPING
Individual or partner

NUMBER TALKS

Several number talks strategies can help student build a stronger understanding of division
Repeated subtraction, partial quotiemsiltiplying up and proportional reasoning are all valuable
strategies that students can explore through number Ealksnore information refer to pgs. 286
299 inNumber Talks(Number Talks, 2010, Sherry Parrish)

TASK DESCRIPTION, DEVELOPMENT, AND DISCU SSION

Comments

Ask students how they could estimate the numb
would receive if he had exactly 893 prizes to give awayo one mentions compatible numbers,

remind the class that they can estimateatt@ver to a problem by replacing the numbers in the

problem with numbers that are easier to calculate. Bitich easier numbers are called compatible
numbersYou might show these two examples of compatible numbers:

0 To find an estimate for 263 + 5, studemay say that 263 is close to 3800 is a
compatible number for the divisor 5 because 300 is a multiple38f®b+ 5 is a problem
that can be solved mentallifhe estimated quotient will be about @me students may
want to round 263 to 25@50 is #dso compatible with 5 because it is a multiple 0250
+ 5 can also be solved mental®b + 5 is 5250 is ten times more than.Z&ince the
divisor is still 5, the quotient will be ten times more than 25 + 5, which.iDB@uss the
fact that now, younave a range that the quotient will fall in betweBme actual quotient
will be more than 50, but less than 60.

To estimate 3,456 + 7, students might recognize 3,456 is close to 3,500 and choose
compatible numbers 3,500 and 7. So, 3,456 + 7 is abdd@ 3,3, or 500.

(@]

Task Directions
Students will follow the directions bel ow
1. Mr. Wong has between 300 and 1,000 small prizes to divide evenly among his 9
students over the course of the school yidarwill give away as many prizes as
possibleEst i mate the number of small prizes eaf
receive if he had exactly 893 prizes to give away.
2. At Hatfield Elementary School, there are 504 students in 7 cldssels class has the
same numbeof studentsWhat is a good estimate of the number of students in each
clas® Explain your reasoning.
3. Marcel worked 9 hours and earned $28Mhat is a good estimate of the amount that he
earned each hoRExplain your reasoning.
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FORMATIVE ASSESSMENT QUESTIONS

O«

What compatible numbers are you usighy did you choose those numbers?
How did these compatible numbers make solve the problem easier?
Do you think that is a reasonable estim?atéhy?

O¢ O«

DIFFERENTIATION

Extension
0  Have students solve thellowing problem with an estimatevhich fits the
context Mr. Wong has between 300 and 1,000 small prizes to divide evenly
among his 9 students ovéetcourse of the school yeste will give away as
many prizes as possibM/hat is the greatest numbafrprizes that could be left
over?Is it possible for each student to get 200 prizes?

Intervention
0 Have students link basic division facts to identifying compatible numiers
can begin with 35 + 7, then 350 +Make explicit the connection of the
comptibility between 35 and 7 and how it can be applied to 350 and 7.

Intervention Table

TECHNOLOGY

0 https://apps.mathlearningcenter.org/numbepieces/an app for students usevirtual baseten
blocks todivide. Students camterpret remainderthrough the visual representatisen
solving division word problems

MathematicsAGSE Fourth GraddUnit 2: Multiplication and Division of Whole Numbers
Richard Woods, State School Superintendent
July 2020APage83 of 119
All Rights Reserved


https://apps.mathlearningcenter.org/number-pieces/

Georgia Department of Education

Georgia Standards of Excellence Framework
GSE Multiplication and Division of Whole Numbétsnit 2

Name Date

Compatible Numbers
Use compatible numbers to help you estimate the answers for the following problems.

1. Mr. Wong hasetween 300 and 1,000 small prizes to divide evenly among his 9
students over the course of the school yidarwill give away as many prizes as
possibleEst i mate the number of small prizes eac
receive if he had exactly 83Bizes to give away.

2. At Hatfield Elementary School, there are 504 students in 7 cldssels class has the
same number of studenWhat is a good estimate of the number of students in each
clas® Explain your reasoning.

3. Marcel worked 9 hours and earned $28Mhat is a good estimate of the amount that he
earned each hoRExplain your reasoning.
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Scaffolding Task:Brain Only! Back to Task Table

TASK CONTENT: In this taskstudents analyze multiplication and division expressions to find
patterns and make connections among division and multiplication problems.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.NBT.5 Multiply a whole number of up to four digits by onéigit whole number, and

multiply two tow digit numbers, using strategies based on place value and the properties of
operations. lllustrate and explain the calculation by using equations, rectangular, arrays, and /or area
models

MGSE4.NBT.6 Find wholenumber gotients and remainders with up to faligit dividends and
onedigit divisors, using strategies based on place value, the properties of operations, and/or the
relationship between multiplication and division. lllustrate and explain the calculation lgy usin
equations, rectangular arrays, and/or area models.

MGSE4.0A.2 Multiply or divide to solve word problems involving multiplicative compariddse

drawings and equations with a symbol or letter for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive comparison.

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

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

Construct viable argumerdad critique the reasoning of others.
Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

NookswNpE

BACKGROUND KNOWLEDGE

In fourth grade, students build on theiird-grade work with division within 100. Students need
opportunities to develop their understandings by using problems in and out of context.

Example: A 4th grade teacher bought 4 new pencil boxes. She has 260 pencils. She wants to put
the pencils in thbéoxes so that each box has the same number ofgédtiaw many pencils wilbe

in each box?

Using Base 10 Blocks: Students build 260 with base 10 blocks and distribute them into 4 equal
groups. Some students may need to trade then@red for tens bubthers may easily recognize
that 200 divided by 4 is 50.

Using Place Value: 260 + 4 = (200 + 4) + (60 + 4)

Using Multiplication: 4 x 50 = 200, 4 x 10 =40, 4 x5=20; 50 + 10 + 5 6260 ~ 4 = 65
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Some students may need to usanipulativesand dher strategies to model their thinking until they
begin to fiseed the patterns and understand wh
relationships out for the students. Instead, they should guide the thinking of the students through
guestios and allow students to discuss their thinking with peers; the teacher should act as a
facilitator.

Example:
There are 592 students participating in Field Day. They are put into teams of 8 for the competition.
How many students are on each team?

Student 1 Student 2 Student 3
592 divided by 8 592 divided by 8
There are 70s8in | know that ten 8 is 80 Student 3
560 If | take out fifty & that is 400 | want to get to 592
592- 560 = 32 592-400 =192 8 x 25 =200
There are four8in 32 | | can take out 20 mores8 8 x 25 =200
70+4=74 which is 160 8 x 25 =200
192- 160 =32 200 + 200 + 200 = 600
8 goes into 32 4 times 600- 8 =592
| have none left I had 75 groups of 8 an
| took out 50, then 20 more, | took one away, sthere
then 4 more are 74 teams
Thatos 74

ESSENTIAL QUESTIONS

[@]3

How are multiplication and division related to each other?
What are some simple methods for solving multiplication and division problems?
What patterns of multiplication and division can assist us in problem solving?

Q¢ O«

MATERIALS

6 ABrain Only!o recording sheet
GROUPING

Small Group or Partner Task
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TASK DESCRIPTION, DEVELOPMENT, AND DISCUSSION

In this task, students analyze multiplication and division expressions to find patterns and make
connections among divigicand multiplication problems.

Comments

It is critical for students to understand tie¢ationship that exists between multiplication and

division as well as the strong relationship between the dividend, divisor, and quotient. This task is
designed to allow students to further explore these relationships.

Task Directions
Studentswilf ol | ow t he directions below from the fABr

|l tds true! You can r eektedpyblams jast by osengrpraid bl em t o
Use this problem to answer the following ones with your brain.
1240+ 4= 310

1. Be able to eglain the relationship of each problem to the one above.

1240 +8=q
620 +d =155
155x4=p
620 +2 =
310x8=p
620 +d =310

2.Make up at least 3 more problems that are related to these.

3.Swap with your partner and see if you can use only your brain to solve their related problems.

4Be abl e to explain the relationship of each ¢
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FORMATIVE ASSESSMENT QUESTIONS

O«

What patterns do you notice in the sets of numbers?

How is each multiplication or division expression related to the others?

What shortcuts do you think you can learn from analyzing these expressions?
Can you think of otherelated multiplication or division problems?

O« O¢ O«

DIFFERENTIATION

Extension
0 Ask students if they think these ideas extend to larger numbers. Encourage them
to usefour- and fivedigit numbers in the problems they create for the final step.
Have them explairheir thinking when choosing the numbers they did and
provide evidence that the pattern continues even when the numbers become
much larger.

Intervention
0 Themultiplicationchart is an excellent visual cueing device that can be used to
help students discovgatterns in multiplication and division. Do not neglect to
use this excellent teaching tool frequently for students who have not developed
the ability to see connections and relationships between numbers easily.

Intervention Table

TECHNOLOGY

1 http://illuminations.nctm.org/Lesson.aspx?id=26@a1his lesson, students generate products
using a number line modét can be used agmediation, additional practice or in an
independent center.

0 http://www.mathcats.com/grownupcats/ideabankmultiplication.fitmd resource provides
additional ideasor approaching multiplication instructiomhis could be used in small
group review or additional practice.
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Name Date

Brain Only!
ltds true! You can r e atkdpgblemssust bpusiegwpraidb | em t o
Use this problem to answer the following ones with your brain.

1240+ 4= 310

1.Be able to explain the relationship of each problem to the one above.

1240 +8=q
620 +d =155
155x4=p
620+2=q
310x 8 =p
620 +d =310

2.Make up at least 3 more problems that are related to these.

3.Swap with your partner and see if you can use only your brain to solve their plabézms.

4Be able to explain the relationship of each ¢
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Constructing Task: What is 2,500 + 3007 Back to Task Table

TASK CONTENT: Students explore why dividing by zerousdefined.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.NBT.6 Find wholenumber quotients and remainders with up toaigit dividends and
onedigit divisors, using strategies based on place value, the properties of operations, and/or the
relationship betwen multiplication and division. lllustrate and explain the calculation by using
eqguations, rectangular arrays, and/or area models.

MGSE4.0A.2 Multiply or divide to solve word problems involving multiplicative compariddse
drawings anekquations with a symbol or letter for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive comparison.

MGSE4.0A.3 Solve multistep word problems with whole numbers and having whotgber

answers using the fowperations, including problems in which remainders must be interpreted
Represent these problems using equations with a symbol or letter standing for the unknown
guantity. Assess the reasonableness of answers using mental computation and estimajies strate
including rounding.

MGSE4.0A.5 Generate a number or shape pattern that follows a given rule. Identify apparent
features of the pattern that were not explicit in the rule it&&lflain informally why the pattern

will continue to develop inthiswafor exampl e, given the rule @At
1; generate terms in the resulting sequence and observe that the terms appear to alternate between
odd and even numbers.

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

Make sense gfroblems 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.

Lookfor and make use of structure.

NooakswNpE

BACKGROUND KNOWLEDGE

When students simply memorize the rule to simplify division invgivinmbers ending with zeroes

by eliminating the same number of Os from both numbers, they often produce an incorrect answer
as shown in this problem. They do not realize that 2,500 + 300 and 25 + 3 are equivalent
expressions. When we solve 2,500 + 300, wethank about using hundreds as a unit. Thus, when

we use 25 06 3 to solve 2,500 &6 30 Gundredeanave e i n
make with 25hundred@ 6 Thus, the remainder must al so be
and the drisor; that is, there is hundredeftover. The remainder for 2500 + 300 must be 100.
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Unknown Product

Group Size Unknown
(AHow many
group?o0 Di

Number of Groups
Unknown
(AHow many
Division)

3XxX6=?

3x?=18,and 18 +3 =7

?x6=18,and 18 +6="7

There are 3 bags with 6

If 18 plums are shared

If 18 plums are to be

Equal plums in each bag. How | equally into 3 bags, then | packel 6 to a bag, then
Groups | many plums are there in | how many plums will be i how many bags are
all? each bag? needed?
Measurement example | Measurement example | Measurement example
You need 3 lengths of You have 18 inches of You have 18 inches of
string, each 6 inches long| string, which you will cut | string, which you will cut
How much string will you | into 3 equal pieces. How | into pieces that are 6
needaltogether? long will each piece of inches long. How many
string be? pieces of string will you
have?
There are 3 bags with 6 | If 18 plums are shared If 18 plums are to be
Arrays | plums in each bag. How | equally into 3 bags, then | packed 6 to a bag, then
Area many plums are there in | how many plums it be in | how many bags are
all? each bag? needed?
Measurement example | Measurement example | Measurement example
You need 3 lengths of You have 18 inches of You have 8 inches of
string, each 6 inches long| string, which you will cut | string, which you will cut
How much string will you | into 3 equal pieces. How | into pieces that are 6
need altogether? long will each piece of inches long. How many
string be? pieces of string will you
have?
A blue hat costs $6. A red| A red hat costs $18 and | A red hat costs $18 and &
Compare | hat costs 3 times as much tha is 3 times as much as| bluehat costs $6. How
as the blue hat. How mucl blue hat costs. How much| many times as much doeg
does the red hat cost? does a blue hat cost? the red hat cost as the bly
Measurement exampl@ | Measurement exampl@ | hat?Measurement
rubber band is 6 cm long.| rubber band is stretched t{ example A rubber band
How long will the rubber | be 18 cm long and that is | was 6 cm long at first.
band be when it is times as long as it was at| Now it is stretched to be
stretched to be 3 times ag| first. How long was the 18 cm long. How many
long? rubber band at first? times as long is the rubbe
band now as it was at first
General axb=? ax?=p,andp+a="? ?xb=p,andp+b="?
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ESSENTIAL QUESTIONS

O«

How can we find evidence to support our conclusions?

What happens in division when there are zeroes in both the divisor and the dividend?
How are remainders and divisoedated?

What is the meaning of a remainder in a division problem?

O« O¢ O«

MATERIALS

6 AWhat is 2,500 6 300?70 recording sheet
GROUPING
Partner or Individual Task

NUMBER TALKS

Several number talks strategies can help student build a stronger understanding of division.
Repeated subtraction, partial quotients, multiplying up and proportional reasoning are all valuable
strategies that students can explore through number talksnd¥e information refer to pgs. 286

299 inNumber Talks(Number Talks, 2010, Sherry Parrish)

TASK DESCRIPTION, DEVELOPMENT, AND DISCUSSION

Part 1
Students explore why dividing by zero is undefined.

Task Directions

Start this task with a whole groupsdussion regarding division and zero. Remind students
about the relationship between multiplication and division and the product when one of the
factors is zero. Then pose the following problem.

What happens when you divide by zero?
Use multiplicatiorto justify your answer.
Were you surprised by your findings? Why or why not?

Regardless what approach the students elect to take with this task, when justifying using
multiplication, they should notice that something strange happens.

For instance, iftey choose to divide using a dividend of 12, they may discover something
similar to the following:

12+12=1 12=12x1
12+6=2 12=6x2
12+4=3 12=4x3
12+3=4 12=3x4
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12+2=6 12=2x6
12+1=12 12=1x12
12+0=7 12=0x7?

If students choose to use a fearnily, they will have similar results.

If 2x4=8,therB+4=2
If 4x2=8,then8+2=4

Following the same pattern:

If 0 x 8 =0,then0+ 8’:0
If 8x0=0but0+0I 8

After students have had time to explore division with zero and share their finekpdgin that

because any number multiplied by zero is zero, the last situation in both examples is
impossibleTher ef ore, division by zero is not possil
Some students may have noticed that occasionally when using a conmpatieutator, they

are given an error messag@eequently that is caused by situations such as dividing by zero.

Now that they understand why this may happen, they may enjoy playing with a computer or

calculator to verify this message.

History also has ieresting situations that have occurred due to division by TamUSS
Yorktown had a divide by zero error on September 21,1P9%7i s caused t he shipt¢
system to fail

Part Il
Students det er mi ne matheeatibablyrsourad amdlgivel edderce for theirk i s
conclusions.

Task Directions

Students will follow the directions below fro
Steven says the answer to 2500 6 300 is 8, wi
reasoris because you can just cross out two 0s in both numbers to make it 25 + 3.

The answer to 25 6 3 is 8, with a remainder o

FORMATIVE ASSESSMENT QUESTIONS

[@]3

What is the value of the one left over? How do you know?

What is the number expression you are solving?

Is it helpful to cancel out zeroes if you have them in both the dividend and divisor? Why or
why not?

What effect does a set of zeroes in the divisor and dividend have on the quotient? On the
remainder?

O¢ O«

[@]3
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DIFFERENTI ATION
Extension
0 Using a problem such as 208 divided by 30, have students explain and give evidence for
ignoring the zeroes or using them as a shortcut to solving this division problem. Require
an explanation that uses multipgpresentations to explain their conclusions.
Intervention
0 Have students to use smaller numbers 50 divided by 10, have student to model or
illustrate the problem and explain their thought process in solving the problem.

Intervention Table

TECHNOLOGY

0 http://www.homeschoolmath.net/operatigame.phpThis resourceises a variety of
operations to solve problemBhis canbe useds practice
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Name Date

What is 2,500 + 3007

Steven says the answer to 2500 6 300 is 8, wi
reason is because you can just cross out two 0s in both numbers to make it 25 + 3.
The answer to 25 06 3 is 8, with a remainder o

MathematicsAGSE Fourth GraddUnit 2: Multiplication and Division of Whole Numbers
Richard Woods, State School Superintendent
July 2020APage9d5 of 119
All Rights Reserved



Georgia Department of Education

Georgia Standards of Excellence Framework
GSE Multiplication and Division of Whole Numbétsnit 2

3 ACT TASK: Boxes and Rolls Back to Task Table

TASK CONTENT: Determine the amount of money contained within boxes and rolls of. coins
Approximate time, 1 class period.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.NBT.5 Multiply a whole number of up to four digits by a edigit whole number, and
multiply two two-digit numbersusing strategies based on place value and the properties of
operations. lllustrate and explain the calculation by using equations, rectangular and/or area
models.

MGSE4.NBT.6 Find wholenumber quotients and remainders with up to-aigit dividends and
onedigit divisors, using strategies based on place value, the properties of operations, and/or the
relationship between multiplication addsision. lllustrate and explain the calculation by using
eguations, rectangular arrays, and/or area models.

STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construiet viable arguments and critique the reasoning of others.
4. Model with mathematics.

6. Attend to precision.

BACKGROUND KNOWLEDGE

This task follows the -&\ct Math Task format originally developed by Dan Meyer. More
information on this type of task may fuand athttp://blog.mrmeyer.com/category/3act#y

ThreeAct Task is a wholgroup mathematics task consisting of 3 distinct parts: an engaging and
perplexing Act One, an information and solution seeking Act Two, and a solution discussion and
solution revealing Act Three. More information along withdglines for 3Act Tasks may be

found in theGuide to ThreeAct Taskson georgiastandards.org.

ESSENTIAL QUESTIONS

1 How can we use clues and reasoning to find an unknown number?
1 What patterns do I notice when multiplying whole numbers which help me mguttipie
efficiently?

MATERIALS

1 3Act Student Recording Sheet
1 Act1limage
1 Act2images
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GROUPING
Individual/Partner Task

TASK DESCRIPTION, DEVELOPMENT AND DISCUSSION

Comments

In this task, students will be shown a picture and then tell whanthtesed Next, they will be

asked to discuss what they wonder about or are curious. dlweurt curiosities will be recorded as
guestions on a class chart or on the bdanddents will then use mathematics to answer their own
guestionsStudents will be iyen information to solve the problem based on n@éuaen they

realize theydo nothave the information they need, and ask for it, it will be given to them.

Task Directions

Act | T Whole Group - Pose the conflict and introduce students to the scenariodwyirsg Act |
picture.

1. Students are shown tiAet 1 image
2. Pass out the 3 Act recording sheet.

3. Ask students what they wonder about and what questions they have about what they saw
Students should share with each other first before sharing aloubdeancecord these
guestions on the recording sheet (thpdir-share) The teacher may need to guide students
so that the questions generatedraegh related
Anticipated questions:

1 How many pennies are there?

How many rolls are there?

How much money is the boxes?

How much money is in the rolls?

*How many pennies are in the boxes and rolls?

*Main question to be answered.

il
il
il
il

4. As the facilitator, you can select which question you would like every student to answer,
have students vote on which question tlasswill answer or allow the students to pick
which question they would like to answer. Once the question is selected ask students to
estimate answers to their questions (thpalk-share). Students will write their best estimate,
then write two more eshatesi one that is too low and one that is too high so that they
establish a range in which the solution should adostruct students to record their
estimates on a number line.

Act Il T Student Exploration - Provide additional information as studewtsrk toward solutions
to their questions.
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1. Ask students to determine what additional information they will need to solve their
guestionsThe teacher provides that information only when students ask for it.:
1 Each box has 50 rolls of pennies.
1 Show studentthe images of penny rolls.

2. Ask students to work in small groups to answer the queslith&yg created in Adt The
teacher provides guidance as needed during this phase by asking questions such as:

T Can you explain what youdve done so far
1 What strategig are you using?
1 What assumptions are you making?
1 What tools or models may help you?
1 Why is that true?
1 Does that make sense?
Act lll T Whole Group - Share student solutions and strategies as well as Act Il solution.

1. Ask students to present thewlutions and strategies
2. Share solution in Act Il solutior{6500 pennies)
3. Lead discussion to compare these, asking questions such as:
1 How reasonable was your estimate?
1 Which strategy was most efficient?
1 Can you think of another method that might haweked?
1 What might you do differently next time?
Comments
Act IV is an extension question or situation of the above prabdm#ct IV can be implemented
with students who demonstrate understanding of the concepts covered in acts Il and lll. The

following questions and/or situations can be used as an Act IV:

1 How much money in dollars and cents is in the boxes and rolls?
1 What are different combinations of coins that could be used instead of 6,500 pennies?

FORMATIVE ASSESSMENT QUESTIONS

0 What models did you create?
0 What organizational strategies did youise

DIFFERENTIATION

Extension
1 Students can complete a suggested Act IV situation or create their own Act IV situation

Intervention
1 Allow students to model a roll of pennies using ipalatives.

Intervention Table
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Act One Image
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Act 2 Images
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Name: Adapted from Andrew Stadel

Task Title:
ACT 1

What questions come to yomnind?

Main question:

On an empty number line, record an estimate that is too low, just right and an estimate that i
high. Explain your estimates.

ACT 2

What information would you like to know or need to solve the MAIN guestion?

Use this area for your work, tables, calculations, sketches, anddingbn.
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ACT 3

What was the result?

Record the actual answer on the number line above containgnthe three previous estimates.

ACT 4 (use this space when necessary)
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Constructing Task: Number Riddles Back to Task Table

TASK CONTENT: Students use logic, specifically deductive reasoning, to solve number riddles.
This task gives students an opportundgynthesize their skills with multiples, factors, place value,
and numeri@xpressions.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.4 Find all factor pairs for a whole number in the rang&0D. Recognize that a whole
number is a multiple of each of its factors. Determine whether a given whole number in the range
1i 100 is amultiple of a given ongligit number. Determine whether a given whole number in the
range 1100 is prime or composite.

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

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

Attend to precision.

Look for and make use of structure.

NoNE

BACKGROUND KNOWLEDGE

This standard requires students to demonstrate understanding of factors and multiples of whole
numbers. Students shouldderstand the process of finding factor pairs so they can do this for any
number 1100,

Example: Factor pairs for 96: 1 and 96, 2 and 48, 3 and 32, 4 and 24, 6 and 16, 8 and 12.

Multiples can be thought of as the result of skip counting by each ofdteedawhen skip

counting, students should be able to identify the number of factors counted e.g., 5, 10, 15, 20 (there
are 4 fives in 20).

Example:

Factorsof 24: 1, 2, 3,4, 6, 8,12, 24

Mul ti pl es: 1, 2, 3, 4 5é24
2,4,6, 8,10, 12, 14, 16, 18, 20, 23,

3,6,9,12,15, 18,21, 24

4,8,12, 16, 20, 24

8, 16, 24

12, 24

24

To determine if a number betwe#&ri00 is a multiple of a given orgigit number, some helpful
hints include the following:

A all even numbers are multiples of 2
A all e vthahcambe halved twice (with a whole number result) are multiples of 4
A all numbers ending in O or 5 are multiples
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ESSENTIAL QUESTIONS

0 How can we use clues and reasoning to find an unknown number?

MATERIALS

0 "Number Riddl esdo Recording Sheet
GROUPING
Individual/Partner Task

NUMBER TALKS

This task allows kids to review several number talks stratdg@agsit chapter 8 and explore
whatever strategy imost appropriate for your class,vasll as any addition and subtraction
strategies that seem applicable and appropriate.

TASK DESCRIPTION, DEVELOPMENT AND DISCUSSION

Students use logic, specifically deductive reasoning to solve number riddles. This task gives
students an opportunity synthesize their skills with multiples, factors, place value, and numeric
expressions.

Comments

This task provides students with an opportunity to consolidate their understanding of factors and
multiples, prime and composite numbers, place value, afdigonosolving For students to be
successful with this task, they shouldderstandhe elements required to solve the problem on the
task sheet.

Solutions given below:

Riddle #1 Riddle #2 Riddle #3
463 43 7632
Riddle #4 Riddle #5 Riddle #6
485 193 347
Riddle #7 Riddle #8
813 1205
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Task Directions
Students work individually or in pairs to
Riddl esd task sheet.

FORMATIVE ASSESSMENT QUESTIONS

How can you find the factors of a number? Multiples of a number?
How do you know if a number is even? Odd?
What operation do you use if you are finding a sum? Difference?

O¢ O¢ O«

DIFFERENTIATION

Extension
0 Have students write their own riddles on separate indeds. These can be collected and
used as warmps, centers, problem solving activities, etc.
0 These types of riddles can be used as wapmroblems to reinforce critical thinking and
mathematical vocabulary. They can be adapted to include a varietyt@maical
concepts.

Intervention
0 Have students use t he A Numbtactoe Bk diekre e s 0
students need to solve three riddles in a row, column, or diagonal.

Intervention Table

TECHNOLOGY

1 http://calculationnation.nctm.org/Games/Game.aspx?Gameld=A0533BGB4AFC-
9ADG6-0CC5E3BC9B8G-actor Dazzle is strategic game to help students learn about
finding factors and multiplest can be used to extend understanding or for remediation
purposes.

0 http://www.teachersdomain.org/resource/vtl07.math.algebra.pat.lparfemgeEsource
requires students to usganipulativedo figure out patterns in problemis can be used to
extend understanding of the concept.
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Number Riddles Recording Sheet

Use the clues to solve these number riddles.

Riddle #17

| am a 3digit whole number
between 400 and 650.

My hundreds digit is divisible
by 2 but not 3.

My tens digit isa multiple of
3.

My ones digit is ¥2 of my tens
digit.

All of my digits are different.
The sum of my digits is 13.
What number am 1?

Riddle #27

| ama 2digit whole number
between 30 and 80.

My tens digit is one more
than my ones digit.

| am a prime number

What number am 1?

Riddle #37

| am a fourdigit whole
number greater than 6000.
My thousands digit is prime.
My ones digit is the only eve
prime number.

| am divisible by 4.

My tens digit is ¥2 my
hundreds digit.

All of my digits aredifferent.
What number am 1?

Riddle #4171
| aman odd number betweer
250 and 700.

| am divisible by 5.

My tens digit is 3 more than
my ones digit.

The sum of my digits is 17.
What number am 1?

Riddle #57

| am between 150 and 375.
All of my digits areodd.

My tens digit is 3 times my
ones digit.

My hundreds digit is my
smallest digit.

None of my digits is the
same.

What number am 1?

Riddle #61

| am a thredaligit whole
number between 300 and 5C
My ones digit is the largest
single digit prime number.
My tens digit is even.

The sum of my digits is 14.
What number am 1?

Riddle #77

| am a 3digit odd number
greater than 800.

My tens digit is 2 less than
my ones digit.

| am divisible by 3 but not 5.
The sum of my digits is 12.
What number am 1?

Riddle #81

| am a fourdigit whole
number.

| am divisible by 5 but not 10
My thousands digit is neither
prime nor composite.

My hundreds digit is 2 more
than my tens digit.

The sum of my digits is 8.
What number am 1?

Challenge
Create two riddles of your

own. Include the answer to
your riddle on the back of the
paper.
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Constructing Task: Earth Day Project Back to Task Table

TASK CONTENT: In this activity, students consider a rgarld situation involving a set afata
Using the data, students determine the pattern formed by the numbers in the Taensbiey
extend the pattern and use the pattern to make predictions.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.5 Generate a number or shape pattern that fellawiven rule. Identify apparent

features of the pattern that were not explicit in the rule it&&lflain informally why the pattern

will continue to develop inthiswaf.or exampl e, given the rule @At
1, generate terms ié resulting sequence and observe that the terms appear to alternate between
odd and even numbers.

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED

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

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

NoanpE

BACKGROUND KNOWLEDGE

Students should hayeior experiences working with and extending patteftso, students should

be able to graph points easily. After points are graphed, ask students if it is appropriate to connect
the points. (In thisituation,it is not appropriate because students collect cans just once a day and
they do not (typically) collect a fraction of arc However, students may want to line up the points
along the edge of a ruler or sheet of paper to make predictions using the graph.

ESSENTIAL QUESTIONS

[@]3

How can we determine the relationships between numbers?
How can we use patterns to solve problems?
How can we describe a pattern?

Q¢ O«

MATERIALS

0 fEarth Day Projecto student recording shee
Blocks to use to build the pattern (for those students who wish to use them)

(@]

GROUPING

Individual/Partner Task

MathematicsAGSE Fourth GraddUnit 2: Multiplication and Division of Whole Numbers
Richard Woods, State School Superintendent
July 2020APagel07of 119
All Rights Reserved



Georgia Department of Education

Georgia Standards of Excellence Framework
GSE Multiplication and Division of Whole Numbétsnit 2

NUMBER TALKS

This task allows kids teeview several number talks strategiRsvisit chapter 8 and explore
whatever strategy imost appropriate for you class, well as any addition and subtraction
strategies that seem applicable and approp(idtenber Talks, 2010, Sherry Parrish)

TASK DESCRIPTION, DEVELOPMENT AND DISCUSSION

In this activity, students consider a r@abrld situation involving a set of datdsing the data,
students determine the pattern formed by the numbers in the dathesethey extend the pattern
and use the pattern to make predictions.

Comments
This activity may be used as an assessment, as a learning task, or as an independept follow
activity for reinforcement or review, depending on the instruction that matprior to this task.

For Teacher information only:

1 Teachers should give some thought to this pattern before presenting this problem to
their students. Start by looking at the relationship of the numbers in the two columns.
Teachers should try to expethis relationship in words. See the examples below.

1 Some students may think about the pattern in this way:

Day 1 shows a column of 4 and 1 more.

Day 2 shows 2 columns of 4 and 1 more.

Day 3 shows 3 columns of 4 and 1 more

Day 4 will show 4 columns of 4 and 1 more.

Thereforethe pattern is generated by 4x+ 1, wherell represents the number
of the day. While it is not expected that students will be able to generalize this pattern to
an expression (except possibly as an extension for some students), asking students to
talk about what they see changing/growing in the pattern is important to help them
develop an awareness of the structure of a pattern.

1 Keep in mind some students may #ee pattern differently. For example, it is possible
for students to describe it as follows:

Day 1shows a 2 x 4 rectangle with 3 missing.

Day 2 shows a 3 x 4 rectangle with 3 missing.

Day 3 shows a 4 x 4 rectangle with 3 missing.

Day 4 will show a 5 x 4 etangle with 3 missing.

Of course, this can be written d@s ¢ 1) x 41 3, with thelJ representing the
number of the day. Using the distributive property gives youé+4i 3, which is the
same as 4 x] + 1. Asking students about their thinking is a deway to understand
how students see the relationship of the numbers in the two columns.

Task Directions
Students wil |l foll ow the directions bel ow
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Fourth graders i n Ms tost&tmairetyhlibgsproject far Eath Ddsheye de c i
put a bin in the cafeteria to collect used aluminum cans. At the end of each school day, they take the
bin back to their classroom and count the cans collected forthtlday S mi t hés <c¢cl as s

notesabout how many cans are being collected. It seems that the number of cans collected each day
follows a pattern. If the pattern continues, sketch the number of cans collected or6daybe

boxes below.

Dav4

Dayl

Day2

Dayé

Day3

The students recorded the number of cans ¢bégcted each day in the t Day Cans
table below. When they collect one hundred cans, the students can turr
in to the recycling center and earn money to be used for an upcoming fi
trip. If the pattern continues how many days will it take to collect at 1€43
cans?

3 =
WO

13
17

21

1. Use what you know about the cans collected in the first fi\
days to make a prediction about how many days it will tak
collect at least 100 cans. Show your work and explain in v
why you predicted the number of days that you chose.
Continue the pattern in thedble. Fill in the missing values.
Explain how you found the missing values in thelile.

How manydays will it take the class to collect enough can:

the field trip. Show all work and explain your thinking.

5. On the graph paper bel ow,
of Days, 0 |l abel the vertic
horizontal axis 125 by 1s; label the vertical axis1DO by 5s.
Make sure you start at zero. Plot the number of cans colle
each day for days-15.

pwn

=

=
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If the pattern continues, use the graph to predict the number of cansdéets will collect on the
25" day.

FORMATIVE ASSESSMENT QUESTIONS

(@]

What is changing each day in the pattern?

How many cans will be collected on day 4? How do you know? How will the pattern look?
How did you complete the chart? How do you know gceicorrect?

What do you notice about the numbers in each column? What do you notice about how the
numbers in each row are related?

How did you find the number of cans collected on day 20? On day 100? How do you know
your answers are correct?

0 How do you pbt points on a coordinate plane?

O« O¢ O«

O«

DIFFERENTIATION

Extension
0 Ask students to write in words what is happening in the patterre@ah day the
number of canfcreases by 4; the number of cans each day can be found by
multiplying the day number by 4 andding 1 or the expression 4x+ 1 where(] is
the day number.). Also, ask students to make other predictions based on the graph and

check their predictions using the expression(4 « 1.

Intervention
0 Some students will benefit by usinganipulativego help them demonstrate the
problem with concrete objects prior to drawing a model or attempting to extend the

pattern.

Intervention Table

TECHNOLOGY

0 http://illuminations.nctm.org/LessonDetail.aspx?ID=L3[14s lesson requires students
to analyze numeric patteriscan be used for additional practice, remediation or
extending undrstanding of the concept.
0 http://illuminations.nctm.org/LessonDetail.aspx?ID=L3A¥s interactive lesson has
students find patterns in the multiplication tabl&scan be used foadditional practice,
remediation or extending understanding.
https://prod.classflow.com/classflow/#!/product/itemld=e2e331ca5a774fb0bb27c74fd6
64f468This activity can be used to assess basic knowledge ofdanui@chines
following a lesson.

O«
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Name Date

Earth Day Project

Fourth graders in Ms. Smithoés cl
project for Earth DayThey put a bin in theateteria to collect used
aluminum cans. At the end of each school day, they take the bin back to
their classroom and count the cans collected for theMay. S mi t hés c |
is keeping notes about how many cans are being collected

It seems that the numbef cans collected each day follows a patter ;;,

i vy ov T
the pattern continues, sketch the number of cans collected on-8ags 4 )’0’1""
the boxes below. f’“’ "’0
YN

P

Day 4 ) (
AP
Day 1 =
e
~ an
a
s (1 00
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The students recorded the number of ¢aag collected each day in th¢able below. When they

collect one hundred cans, the students can turn them in to the recycling center and earn money to be
used for an upcoming field trip. If the pattern continues how many days will it take to collect at

least 100 cans?

1. Use what you know about the cans collected in the first five Day Cans
days to make a prediction about how many days it will take 1 5
collect at least 100 cans. Show your work and explain in
words why you predicted the number of days that you chos 2 9

3 13
4 17
5 21
6 _
7 _
8 _
9 _
10 -
!
!
20 -
!
|l
100 -
2. Continue the pattern in thadble. Fill in the missing values.
3. Explain how you found the missing values in thaltile.
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5. On the graph paper bel ow, | a bandllabel thesverticalr i z o n |
axi s ANumber of Cans.-25byls;abel thetvdrtieal dxislDOiby 53.nt a | a
Make sure you start at zero. Create a bar graph afuimder of cans collected each day for days 1

- 5. If the pattern continues, use the graph to predict the number of cans the students will collect on

the 2% day.

MathematicsAGSE Fourth GraddUnit 2: Multiplication and Division of Whole Numbers
Richard Woods, State School Superintendent
July 2020APagel130f 119
All Rights Reserved



Georgia Department of Education

Georgia Standards of Excellence Framework
GSE Multiplication and Division of Whole Numbétsnit 2

Culminating Task: School Newspaper Back to Task Table

TASK CONTENT: Multiplication, division, and rounding are essential elements of this task.

STANDARDS FOR MATHEMATICAL CONTENT

MGSE4.0A.1 Understand that a multiplicative comparison is a situatiavhiich one quantity is
multiplied by a specified number to get another quantity.

a. Interpret a multiplication equation as a comparison e.g., interpret 35 =5 x 7 as a statement
that 35 is 5 times as many as 7 and 7 times as many as 5.
b. Represent verbal statents of multiplicative comparisons as multiplication equations.

MGSE4.0A.2 Multiply or divide to solve word problems involving multiplicative compariddse
drawings and equations with a symbol or letter for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive comparison.

MGSE4.0A.3 Solve multistep word problems with whole numbers and having whotgber

answers using the four operations, including problems in which remainders must be interpreted
Represent these problems using equations with a symbol or letter standing for the unknown
guantity. Assess the reasonableness of answers using mental computation and estimation strategies
including rounding.

MGSE4.0A.5 Generate a number or shape patteat thilows a given rule. Identify apparent

features of the pattern that were not explicit in the rule it&&lflain informally why the pattern

will continue to develop inthiswafor exampl e, given the rule @At
1, generatedrms in the resulting sequence and observe that the terms appear to alternate between
odd and even numbers.

MGSE4.NBT.6 Find wholenumber quotients and remainders with up to-aigit dividends and
onedigit divisors, using strategies based on plaalee, the properties of operations, and/or the
relationship between multiplication and division. lllustrate and explain the calculation by using
equations, rectangular arrays, and/or area models.

STANDARDS FOR MATHEMATICAL PRACTICE TO BE EMPHASIZED:

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 preaion.

Look for and make use of structure.

Look for and express regularity in repeated reasoning

ONoOOGORWNE
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ESSENTIAL QUESTIONS
6 How do multiplication, division, andsémation helsolve real world problems?
6 How can we organize our work when solving a msiiéip word problem?
6 How can a remainder affect the answer in a division problem?
MATERIALS
ASchool Newspapero recording sheet
GROUPING

Partner or Individual Task

NUMBER TALKS

This task allowstudens to continue to review sexal numbetalks strategiesyou may wish to
revisit chapter ®f Number Talks by Sherry Parigmd explorestrategiesappropriate for you
class, a well as any addition and subtraction strategies that seem applicable and appropriate.

TASK DESCRIPTION, DEVELOPMEN T AND DISCUSSION

Comments

Multiplication, division, and rounding are essential elements of this task. You may wish to use
the actual number of students within your school to make this task more meaningful for your
class. Also, you may need to adjtle# other numbers within the task to ensure the essential
elements of the task are addressed.

While this task is intended to serve as a summative assessment, it also may beteaelingrand
learning. It is important that all elements of the task lokkesm$ed throughout the learning process so
that students understand what is expected of them. This task is appropriate to use in a variety of
ways, including:

Peer Review

Display

0 Portfolio

¢ O«

Task Directions
Students will follow the directions below frometh A Sc h o o | Newspapero recort

Your class has agreed to publisB-pageschoolwide newspaper for each of the 1,740
students. Both sides of the paper will be printed to help save money. A package of 100
sheets of spmal newsprint paper costs $1

0 Find the cost of publishing the newspaper if you can make the copies atfechuml
additional cost other than purchasing the paper. Explain how you know.
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The students in your class do not have the money to pay for this much paper and your
teacher does not have it in her budget. To solve this problem, it was agreed to ask local
businesses to purchase advertisements to place in the newspaper. The prices that your class
decided to charge are:

o Full-page $50
o Half-page $25

What is the fewest number of advertisement pages that you will need in order to pay for the
paper and nomake more than $over your expenses? How do you know?

What is the largest number of pages that you will need to pay fpagier without going
more than $2 over what you need to spend? Explain your thinking.

Show a combination of both sizes tatuld pay for the paper without using more pages
than the largest number of pages needed to pay for the paper.

FORMATIVE ASSESSMENT QUESTIONS

O¢ O« O« O¢ O«

Can you describe your strategy for solving this problem?

Explain how you know your answer is correct

Is there any mental math you are using? Explain.

How are you organizing the information in the problem to help you solve it?
How do the remainders in this problem affect the answers?

DIFFERENTIATION

Extension

(0]

O«

O«

O«

O«

How many extra copies of the newspaper couldimake using the paper that you

purchased? How do you know?

If the school decided to charge $20 for the use of the copy machine, how would this change
your result®

If each of the teachers in your school also wanted a copy of the newspaper, show how that
would change your results.

What would you need to charge for the advertisements if you wanted them to use no more
than 2 pages? Tell why.

If the school will not allow you to use the copy machine and you have to use a local printer,
how would this affect theosts?

Intervention

~

0
0

Have students work in small groups or with a partner.
Adjust the number of copies needed for the newspapers.

Intervention Table
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Date

School Newspaper

Your class has agreed to publisb-pageschoolwide newspaper for each of the 1,740
students. Both sides of the paper will be printed to help save money. Aypadi@0
sheets of spal newsprint paper costs $1

0

(@]

¢

[@]3

O«

Find the cost of publishing the newspaper if you can make the copies at school for no
additional cost other than purchasing the paper. Explain how you know.

The students in your class do not hawerioney to pay for this much paper and your

teacher does not have it in her budget. To solve this problem, it was agreed to ask local
businesses to purchase advertisements to place in the newspaper. The prices that your class
decided to charge are:

o Full-page $50
o Half-page $25

What is the fewest number of advertisement pages that you will need in order to pay for the
paper and not make more tharb&®er your expenses? How do you know?

What is the largest number of pages that you will need to pay fpaper without going
more than $2 over what you need to spend? Explain your thinking.

Show a combination dfothsizes that would pay for the paper without using more pages
than the legest number of pages needed to pay for the paper.
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