4" Grade — CCSS for Mathematics

Grade 4 Overview

Operations and Algebraic Thinking
¢ Use the four operations with whole numbers to
solve problems.

e Gain familiarity with factors and multiples.

e (enerate and analyze patterns.

Number and Operations in Base Ten
¢ QGeneralize place value understanding for multi-
digit whole numbers.

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

Number and Operations—Fractions
¢ Extend understanding of fraction equivalence
and ordering.

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

e Understand decimal notation for fractions, and
compare decimal fractions.

Measurement and Data

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

e Represent and interpret data.

e (Geometric measurement: understand concepts
of angle and measure angles.

Geometry
¢ Draw and identify lines and angles, and classify
shapes by properties of their lines and angles.
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4" Grade — CCSS for Mathematics

CCSS Where to Focus Grade 4 Mathematics

Not all of the content in a given grade is emphasized
equally in the Standards. Some clusters require greater
emphasis than others based on the depth of the ideas,
the time that they take to master, and/or their
importance to future mathematics or the demands of
college and career readiness. More time in these areas
is also necessary for students to meet the Standards for
Mathematical Practice.

To say that some things have a greater emphasis is not to say
that anything in the standards can be safely neglected in
instruction. Neglecting material will leave gaps in student
skill and understanding and may leave students unprepared
for the challenges of a later grade.

MAJOR, SUPPORTING, AND ADDITIONAL CLUSTERS FOR GRADE 4

Emphases are grven at the chuster level Rafer 1o the Common Core State Standards for Mathematics b the
speofic itmdards that faf within each duster.

Kev: IMajor Clusters (@ Supporting Clusters Adaitonal Clusters

40AA | [ Usathe four operations with wholo rumbers to solva probloms.

40AB | [ Gain famiasity with factors and multiplos.

40AC | | Gonerate and analyza pattems.

4NBTA| [l Gonoralize placa value understanding for multidigit whole numbers,

4NBTS | [l Use placo value wnderstanding and propartios of opaerations ta perform multi-cigit arthmeti.
4NFA | [ Extond undarstanding of fraction aquivalenco and erdering.

Build fractions from unit fractions by applying and extending pravious undarstandings of
s | oparations on whola numbers. 1Py 9" 7
4NFC | [l Understand decimal natation o fractions, and compira decimal fractons.

4HD.A | [ Sofve probloms imobing maasurement and convarsion of reassraments from a larger unit
to.a smalker unit

4MDB | [ Reprosent andintorpeat data.

4MDC | Goomatric mazsurament: understand concepts of angle and measure angles.
4GA | Draw and identify fines and angles, and dassify shapes by propartios of thair ines and angles.

REQUIRED FLUENCIES FOR GRADE 4

4.NBT.B.4| Add/subtract within 1,000,000

Student Achievement Partners, Achieve the Core
http://achievethecore.org/, Focus by Grade Level,
http://achievethecore.org/dashbhoard/300/search/1/2/0/1/2/3/4
/5/6/7/8/9/10/11/12/page/774/focus-by-grade-level
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4" Grade — CCSS for Mathematics

4.0A.A Use the four operations with whole numbers to

solve problems.

4.0A.1

Interpret a multiplication equation as a comparison,

€.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. Represent verbal
statements of multiplicative comparisons as multiplication

equations.

Essential Skills and Concepts:

0O Add fluently
O Multiply fluently

O Convert verbal sentences into mathematical equations

Question Stems and Prompts:

v Write and draw a model of the equation | am about to

read to you.

v" What is another way that we could have written this
equation and still have a correct solution?

v" How are

Vocabulary

Tier 2

e comparison

e represent

e interpret

Tier 3

¢ multiplicative comparison
e additive comparison

¢ multiplication equation

e solution

alike? Different?

Spanish Cognates

comparacion
representar
interpretar

comparacion multiplicativa
comparacion aditivo
ecuacion multiplicacién
solucién
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4.0A.A Use the four operations with whole numbers to

solve problems.

4.0A.1

Interpret a multiplication equation as a comparisor

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. Represent verbal
statements of multiplicative comparisons as multiplication

equations.

Essential Skills and Concepts:

O Add fluently
1 Multiply fluently

O Convert verbal sentences into mathematical equations

Question Stems and Prompts:

v Write and draw a model of the equation | am about to

read to you.

¥ What is another way that we could have written this
equation and still have a correct solution?

v" How are

Vocabulary

Tier 2
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e represent
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Tier 3

* multiplicative comparison
¢ additive comparison
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e solution

alike? Different?

Spanish Cognates

comparacion
representar
interpretar

comparacion multiplicativa
comparacion aditivo
ecuacién multiplicacion
solucion

Standards Connections
4.0A.1 2 40A2

4.0A.1 Examples:

Examplo: Muttiplicative Comparison Problems.

Unknown Product. ‘Saly s 5 years 0'd. Hermotheris 8 leres as ofd as Sa'yis Howoe i Say's
frother?" Ths problem takes tne form a x b = 7 whers the factors are known bub Ine oroduct 8
unknown

Unknown Factor (Group Size Unknown): “Sa'y's mother 5 40 years 0@, Thalis B Emes as old a8
Sa'y s, How 0id & S2°y7" This prob om takes the form a %7~ p, wherg he procuet i know, but he
Quattly beng mu tiphed to becora bgger. 15 unknown

Unknown Factor 2 {Number of Groups Unknown): 'Say's mother 15 40 years ofd. Saly s 5 yoars
00, How mary limes oider 1nan Saly s thes?” This prodiem takes e ‘orm ™ b = p, where the produet
15 knovn but tne meltip icative factor which does the ¢n avging in thes case 15 unown.
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4™ Grade — CCSS for Mathematics

4.0A.A1

Standard Explanation

In earlier grades students focused on addition and subtraction,
and worked with additive comparison problems (e.g., what
amount would be added to one quantity in order to result in
the other: bigger quantity = smaller quantity + difference), in
grade four students compare quantities multiplicatively for
the first time

In a multiplicative comparison problem, the underlying
structure is that a factor multiplies one quantity to result in
the other (e.g., b is n times as much as g, represented by n < a
= b). Students interpret a multiplication equation as a

comparison and solve word problems involving multiplicative

comparison (4.0A.1-2 &) and should be able to identify and
verbalize all three quantities involved: which quantity is
being multiplied (the smaller quantity), which number tells

how many times, and which number is the product (the bigger

quantity). Teachers should be aware that students often have
difficulty with understanding the order and meaning of
numbers in multiplicative comparison problems, and so
special attention should be paid to understanding these types
of problem situations (MP.1) (CA Mathematics Framework,
adopted Nov. 6, 2013).

Illustrative Tasks:

¢ Thousands and Millions of Fourth Graders
https://www.illustrativemathematics.org/content-
standards/4/OA/A/1/tasks/1808

There are almost 40 thousand fourth graders in Mississippi and almost
400 thausand fourth graders in Texas. There are almost 4 million fourth
graders in the United States,

We write 4 million as 4,000,000. How many times more fourth graders
are there in Texas than in Mississippi? How many times more fourth
graders are there in the United States than in Texas? Use the
approximate populations listed above to solve.

There are about 4 thousand fourth graders in Washington, 0.C. How
many times more fourth graders are there in the United States than in
Washington, D.C.?

e Threatened and Endangered
https://www.illustrativemathematics.org/content-
standards/4/0OA/A/]/tasks/1809

Marcd wolves #rc a8 throatened speces that e i South Amernca
Poople eatimate that there are abaout 24.000 of therm iving on the wid

The dhole 1% an endangared species that Iives in Aua People astmate
there are Ten timas as many maned ywolves 2% dhales Innng v the wild

About how many dholes are thare thing 1n the wild?
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4" Grade — CCSS for Mathematics

4.0A.A Use the four operations with whole numbers to
solve problems,

4,0A.2 Multiply or divide to solve word problems
involving multiplicative comparison, e.g., by using drawings
and equations with a symbol for the unknown number to
represent the problem, distinguishing multiplicative
comparison from additive comparison.

Essential Skills and Concepts:
O Subtract fluently

O Add fluently

O Multiply fluently

O Divide whole numbers

Question Stems and Prompts:

v What is the difference between “more than” and
“  times”.

v" Distinguish multiplicative comparison and additive
comparison.

v Model the multiplicative comparison and the additive
comparison.

v Using tape diagrams model “less than”

Vocabulary Spanish Cognates
Tier 2

® comparison comparacion

® represent representar

¢ model modelo

e interpret interpretar

Tier 3

¢ multiplicative comparison comparacion multiplicativa
e additive comparison comparacion aditivo

¢ division comparison comparacion de divisas
e solution solucion

Standards Connections
4.0A.2 2 4.NF.1, 4.NF.4a, 4 MD.1

4.0A.2 Examples:

Example: Multiplicative Comparison Problems 40424

Unknown Product: “Sally is $ years old. Her mother is 8 times as old as Sally is. How old is Sally's mother?®
This problem Lakes the form a % b= 7, where the lactors are known but the product is unknown,

Unknown Faclor (Group Size Unknown): “Saify's molher is 40 years old. That is 8 limes as ofd a¢ Sally is. How
old is Sally?” This problem lakes the form & x 7 = p, where the product is known, but the quantity being
multiplied is unknown,

Unknown Factor 2 (Number of Groups Unknown): “Sally's mother & 40 years old. Sally is 5 years old. How
many tirnes. gider than Sally is this?” This problem takes the form ? x b = p, whete the product s known but
the multiplicative factor, which does the enlarging in this case, fs unknown,

Adapted from Kansas Association of Teachers of Mathematics (KATM) 2012, 4th Grade Aipbook.
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x

4.0A.A.2

Standard Explanation

This standard calls for students to translate comparative
situations into equations with an unknown and solve.
Students need many opportunities to solve contextual
problems.

Examples: Using Tape Diagrams to Represent Multipfication *Compare” Problems 4.0A.24

Unknown Product: “Skyler has 4 times as many books as Araceli. If Araceli has 36 books, haw many books
does Skyler have?”

Solution: I we represent the number of books that
Araceli has wilh a piece of tape, then the number
of books Skyler has is represented by 4 pieces of
Lape of the same size. Studenls can represent this
ad4x36=0

7 Books

mel ] 1 1 |

Unknown Factor [Group Size Unknown]: "Kiara sold 45 tickets Lo the school play, which is 3 imes as many as
the number of lickels sold by Tomds, How many tickets did Tomds sell?*

Solution; The number of tickets Kiara sold {the
product) is known and is represented by 3 pieces
of tape. The number of Lickets Tomds sold would
be represenied by one piece of tape, This
representation helps students see thal the
equations 3 x 0 = 45 or 45 + 3 = O represent
the problem.

45 Tickets
e

o—

Kiara [ ] ] ]
o (]

Unknown Factor (Number of Groups Unknown: “A used bicydle costs $75; a new one costs $300. How many
times it much does the new bike cost compared wilh the used bike?”

Solution: The student represents the cost of the used
bike with a piece of tape and decides how many
pieces of this 1ape will make up the cost of the new
bike. The representalion leads to the equations o l
Ox75=300and 300 - 75=0.

How marry times a3 brge I

vt o]

Adapied from KATM 2012, 4th Grade Flipbook,

4.0A.A.2

Standard Explanation

This standard calls for students to translate comparative
situations into equations with an unknown and solve.
Students need many opportunities to solve contextual
problems.

Examples: Using Tape Diagrams 10 Represent Multiplication “Compare” Problems 40424

Unknawn Product: "Skyler has 4 times as many books as Araceli. Il Araceli has 36 books, how many books
does Skyler have?”

Solition: I we represent the number of books that
Araceli has with a piece of tape, then the number
of books Skyler has is represented by 4 pleces of
tape of the same size. Students can represent this
wa4x3=0.

1 Bools

wper | [ ] p ]

Araceli | 36 gooks

Unknown Factor (Group Size Unknawn): *Kiara sold 45 lickets Lo the schoo! play, which is 3 limes as many
the number of tickets sold by Tomds. How many lickets did Tomds seli?”

Solutien: The number of lickets Kiara sold (the
product) is known and is represented by 3 pieces
of lape. The number of tickets Tomds sold would
be represented by one piece of (ape. Ths
representation helps students see that the
equations 3 % 01 = 450r 45 + 3 = [l represent
the problem,

45 Tickels

Unknown Factor (Number of Groups Unknown): “A used bicyde costs $75; a new one costs $300, How mar
limes as much does the new bike cost compared with the used bike?”

Solution: The student represents the cost of the used
bike with a piece of tape and decides haw many

pieces of this 1ape will make up the cost of the new _/\___.\
bike. The representation feads to the equations wew | How many times as fuge! |

O 75 =300 and 300 < 75= 01

vt [ ]

Adapied Irgm KATM 2012, 4th Grade Flipbook,

(CA Mathematics Framework, adopted Nov. 6, 2013)

Illustrative Task:

e Comparing Money Raised
https://www.illustrativemathematics.org/content-
standards/4/OA/A/2/tasks/263

a. Helen raised $12 for the food bank last year and she raised 6 times
as much money this year. How much money did she raise this year?

b. Sandra raised $15 for the PTA and Nita raised $45. How many times
as much money did Nita raise as compared to Sandra?

¢. Luis raised $45 for the amimal shelter, which was 3 times as much
money as Anthony raised. How much money did Anthony raise?

Tulare Caunty htip://commencore.tcoe.org/licensing
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4.0A.A Use the four operations with whole numbers to 4.0A.A Use the four operations with whole numbers to
solve problems. solve problems.

4.0A.3 Solve multistep word problems posed with whole 4.0A.3 Solve multistep word problems posed with whole
numbers and having whole-number answers using the four numbers and having whole-number answers using the four
operations, including problems in which remainders must be operations, including problems in which remainders must be
interpreted. Represent these problems using equations with a interpreted. Represent these problems using equations with a
letter standing for the unknown quantity. Assess the letter standing for the unknown quantity. Assess the
reasonableness of answers using mental computation and reasonableness of answers using mental computation and

estimation strategies including rounding.

Essential Skills and Concepts:
O Add/Subtract Fluently

O Multiply/Divide Fluently
O Understand number order
O Estimation

Question Stems and Prompts:
¢  When do we round a number up?

¢  When do we round a number down?

e  Why is rounding helpful?

e ...iscloserto...

e __is further from...on a number line
Vocabulary Spanish Cognates
Tier 2

¢ multiple miltiple

e round redondear

e variable variable

Tier 3

» estimate estimar / estimacion
® quotient cociente

e divisor divisor

Standards Connections
4.0A3 2> 4MD.2

4.0A.3 Example:

. "Thare ane 146 shudents gorg on a beid o H sach bus »eid 30 1a.dents, hon many butet e
reedegt
Solupon $rce 150« 30 = 5. ¢ saems hka tere thauld be amund 5 byt Yiren we try 10 dende
145 by 30, wit 08t 4 Qroups w26 Wve:  Ths mears thal 146 = 4 « 30 = 26 Thive e d Tied
with 30 $2a00r1E, w3 T bua hoidng only 26 30,08nts (1 el CB34, O MEre P3N thi guodteri m
the anpurer )

£ Supcose Tt 750 pencis wenm d wqualy among 1 students Kor 2 geometry propcl Wra: |
o B larpes] rumber of pancils 8ach stadent Can Necerrd T
Saktion. St 743 + 304 8, 4 000 dhr sach 5108t Bhoukd receivi cols 0 8 pancis When we
dwide 250 by 33, we et 7 wih g remainder of 10 This means 1hat 250 = 13 x 7 + 19 Ths Vs 15
that aach skgent can fuve T pencls wih 19 efover for tha teacher Io hold on 1o

L TYour cirsd B oobechng Dottad wakter for & BarvioR propect Thi okt o b cobect 300 bocies of water
©On the first day, Max bringa in J packs meh § boltes In each pack. Sacah wheels 1n 6 Dacis witr §
botties in sa0h corteiner. About how many botties of ware+ st need 10 be callecied?
Sokaion “First, | multiphed 1 pacics. 7y § botes per pack which squal 18 bomes Than | multpied &
packy by 8 boties per pack which it 38 betnes | know 18 put 38 i smund 50, Seca we's tryng ln
o1 30300, wa 'l need about 250 mare bozes.”
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estimation strategies including rounding.

Essential Skills and Concepts:
O Add/Subtract Fluently

O Multiply/Divide Fluently
O Understand number order
O Estimation

Question Stems and Prompts:
¢ When do we round a number up?

e When do we round a number down?

¢ Why is rounding helpful?

s . ...iscloserto...

o __.is further from...on a number line
Vocabulary Spanish Cognates
Tier 2

e multiple maltiple

s round redondear

e variable variable

Tier 3

e estimate estimar / estimacion
* quotient cociente

e divisor divisor

Standards Connections
4.0A3 2> 4MD.2

4.0A.3 Example:

1. 'Thave 2ot 145 shuoents going 00 a M ¢ . B each bus heid 30 stdents. how many buses ¥4
neded ™
Schtin Sacs 150 + 30 = 5.8 swerns o therw should be around 5 buses When we bry 1o dhvide
144 by 32, we gl 4 grovps wih 26 iefiover  This means Bt 145 = 4 x 30 + 26 There are 4 Fed
Wit 30 $ha0erts. Wi 3 E30 bus hoding ony 26 shaoents (Ir: 1he case, one mon thar T Quobert is
the answer )

2. "Supoose hat 250 percis were dirbuJted squaty amang 1) shudents i a geometry project. Wha!
# the ‘srpes! rumber of penclly each student can -ace v ™
Sclution: Srow 240 + 30 = 8, & seerma thet sach thutent shoud Mecknet Coie b B pancis. When we
dvice 250 by 33. wa gut 7 with 3 emamnder of 19 This means hat 250 = 33 x 7 « 10 Thpwi
Tl sach pudert can have T pancs wiih 10 ‘efiover for [ha teacher o hald on o

3 Yo cies o oofecting hotled water for 3 sarvica promdt. The goal 2 ko colect X0 bothes of water
On i firkd dary, Mux bnogs 2 3 pecs wih 6 bolZas In sach pack Sarah wheels in 8 pecka W §
hotthrs i ach containgr. About how mary boTes of wler st nead 1o b codected”
Sokaxn: Fre, | molpied ) packs by § boes par pack which squais 1 bottes Then | mufioied 8
packs by 8 Bextes par pack whieh i 36 boted |ngw 18 phs 36 m sroundt 55 Snce we re inyng o
et 1o 300. we'¥ nead aboul 250 mors bottes.”
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.0A.A3

Standard Explanation

As students compute and interpret multi-step problems with
remainders, they also reinforce important mathematical
practices as they make sense of the problem and reason about
how the context is connected to the four operations (MP.1,
MP.2).

Additionally, students solve multi-step word problems using
the four operations, including problems in which remainders
must be interpreted. (4.0A.3 A). Students use estimation to
solve problems. They identify when estimation is appropriate,
determine the level of accuracy needed to solve a problem
and select the appropriate method of estimation. This gives
rounding usefulness, rather than making rounding a separate
topic that is covered arbitrarily.

4.0A.A3

Standard Explanation

As students compute and interpret multi-step problems with
remainders, they also reinforce important mathematical
practices as they make sense of the problem and reason abou
how the context is connected to the four operations (MP.1,
MP.2).

Additionally, students solve multi-step word problems using
the four operations, including problems in which remainders
must be interpreted. (4.0A.3 A). Students use estimation to
solve problems. They identify when estimation is appropriat
determine the level of accuracy needed to solve a problem
and select the appropriate method of estimation. This gives
rounding usefulness, rather than making rounding a separate
topic that is covered arbitrarily.

Common Misconceptions

¢ Teachers may try to help their students by telling them [hat multiplying two numbers in a mulliplicative
comparison situation always makes the product bigger. While this is true with whale numbers greater
than 1, it 18 not true when one of the Factors is a lraction smalles than 1{or when one of the factors is

gative), something students will in Lacer grades. Teachers should be careful 1o emphasipe
that multiplying by a number greater than 1 results in a product larger than 1he original number
(4.0A3-24)

o Students might be confused by the dilference between & more than a number (additive) and 6 times a
number (multiphcative}. For example, wsing 18 and 6, a questian cauld be “How much mare is 18 than
62" Thinking multiplicatively, the answer is 3; however, thinking 2dditively, the answer it 12 (adapled
Trom KATM 2012, 4th Grade Fliphook]

® |t 15 common practice when dividing sumbers 1o write, for example, 250+ 33 = 7819, Although this
notation has been used lor quite some time, it obscures the relationship b the bers in the
prablem. When students find fractional answers, the correct equation for the present example becomes
b 1) % It s more accurate to write the answer in words, such as by saying, “When we divide
250 by 33, the quatient is 7 with 19 lelt over.” or 10 write the equation as 250 = 33x T + 19 {see standard

4NBT.6A).

(CA Mathematics Framework, adopted Nov. 6, 2013)

INustrative Tasks:
e Karl’s Garden
https://www.illustrativemathematics.org/content-

Karl's rectangular vegetable garden is 20 feet by 45 feet, and Makenna's
15 25 feet by 40 feet. Whose garden is larger in area?

e Carnival Tickets
https://www.illustrativemathematics.org/content-
standards/4/OA/A/3/tasks/1289

Every year a carnival comes to Hallie's town. The price of tickets to ride
the rides has gone up every year.

1200

$2.50
$3.00
$350

4400
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Common Misconceptions

¢ Teachers may try to help their students by telling them that multiplying two numbers in a multiplicative
tomparison situalion always makes the product bigger. While this is true with whole aumbers greater
than 1, it 15 nod true when one of the factors is a [raction smaller than 1 {or when one of the factors is
negative), something students will encounter in later grades. Teachers should be careful 1o emphasize
that multiplying by a number greater than 1 results in a product larger than the eriginal number
(4.0A0-24}

*  Students might be confused by the ditlerence between & more Lhan a number (additive) and & times a
number {mulliplicative}. For example, using 18 and 6, a question could be "How much more is 18 than
62" Thinking multiplicatively, the answer is 3; however, thinking additively, the answer is 12 (adapted
from KATM 2012, 4th Grade Flipbook).

® itis commen pracice when dividing numbers to write, for example, 250 + 33= 7R19, Although Lhis
notation has been used for quite some time, it obscures the relationship b the numbers in the
problem. When students find fractional answers, the correct equation for the present example becomes
a7 % It s more accurate to wrile the answer in words, such as by saying. “When we divide
250 by 33, Lhe quolient is 7 with 19 lelt over,” or to write the equation as 250 = 33 x 7 + 19 (see standard
4.NBT.6A}.

(CA Mathematics Framework, adopted Nov. 6, 2013)

Illustrative Tasks:

o Karl’s Garden
https://www.illustrativemathematics.org/content-
standards/4/QA/A/3/tasks/876

Karl's rectangular vegetable garden is 20 feet by 45 feet, and Makenna'
Is 25 feet by 40 feet. Whose gardenis larger in area?

o Carnival Tickets
https://www.illustrativemathematics.org/content-
standards/4/OA/A/3/tasks/ 1289

Every year a carnival comes to Hallie's town. The price of tickets to ride
the ndes has gone up every year.
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4" Grade — CCSS for Mathematics

4™ Grade — CCSS for Mathematics

4.0A.B Gain familiarity with factors and multiples.

4.0A.4 Gain familiarity with factors and multiples.

Find all factor pairs for a whole number in the range 1-100.
Recognize that a whole number is a multiple of each of its
factors. Determine whether a given whole number in the
range 1-100 is a multiple of a given one-digit number.
Determine whether a given whole number in the range 1-100
is prime or composite.

Essential Skills and Concepts:

O Counting by ones

O Multiples and multiplying

O Factors of a number between 1-100

O Prime Numbers and Composite Numbers

Question Stems and Prompts:

e Listall the factors of ... (e.g. 2x1, 2x2, 2x3, 2x4...)

¢  What are some things you notice about...

e  Why do some numbers come up multiple times and
others only once?

Yocabulary Spanish Cognates
Tier 3

e factor factor

e multiple multiple

* prime primo

* composite compuesto

®  reverse pairs pares inversos

Standards Connections
40A4€3.0A7

4.0A.4 Example:

Common Misconceptions.

»  Students may think the number 1 is a prime rumber or that 21 prime numbers are odd numbers
{counlerexample: 2 has only 2 factors—1 and 2).

¢ YWhen listing mutiples of numbers students may not fist the number itsell. Studenits should be
reminded that the smaflest multiple is the rumber itself

s Students may think larger numbers have more factors

Having shudents share al factor pairs and hotw ey found them vl help shudents avoid some of hese
misconcephons {Adapied fom KATM ¢” FigBook 2012,

Tulare Ceunty htip://commoncore.tcoe.org/licensing
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4.0A.B Gain familiarity with factors and multiples.

4.0A.4 Gain familiarity with factors and multiples.

Find all factor pairs for a whole number in the range 1-100.
Recognize that a whole number is a multiple of each of its
factors. Determine whether a given whole number in the
range 1-100 is a multiple of a given one-digit number.
Determine whether a given whole number in the range 1-10t
is prime or composite.

Essential Skills and Concepts:

O Counting by ones

O Multiples and multiplying

O Factors of a number between 1-100

O Prime Numbers and Composite Numbers

Question Stems and Prompts:

o List all the factors of ... {e.g. 2x1, 2x2, 2x3, 2x4...)

e  What are some things you notice about. ..

*  Why do some numbers come up multiple times and
others only once?

Vocabulary Spanish Cognates
Tier 3

e factor factor

e multiple multiple

® prime primo

e composite compuesto

® reverse pairs pares inversos

Standards Connections
4.0A4 € 3.0A.7

4.0A.4 Example:
Common Misconceptions.

o+ Students may think the number 1is a prime number or that ' pnme numbers are odd numbers
{counterexample: 2 has only 2 factors—1 and 2},

*  When Esting multiples of numbers students may not list the number itsel. Students shoud be
reminded that the smatest muttiple is the mumber itself.

s Students may hunk larger rumbers have more factors.

Havig stunts share lfack i and ow ey found tem el stdens avoid some o e
msconcepons (Adeped fom KATH4” FipBook 2012,
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4" Grade — CCSS for Mathematics

4™ Grade — CCSS for Mathematics

4.0A.B Gain familiarity with factors and multiples.

4.0A.4 Gain familiarity with factors and multiples.

Find all factor pairs for a whole number in the range 1-100.
Recognize that a whole number is a multiple of each of its
factors. Determine whether a given whole number in the
range 1-100 is a multiple of a given one-digit number.
Determine whether a given whole number in the range 1-100
is prime or composite.

Standard Explanation

At grade four, students find all factor pairs for whole numbers
in the range 1-100. Knowing how to determine factors and
multiples is the foundation for finding common multiples and
factors in grade six.

Students extend the idea of decomposition to multiplication
and learn to use the term multiple. Any whole number is a
multiple of each of its factors. For example, 21 is a multiple
of 3 and a muitiple of 7 because 21 = 3x 7. A number can be
multiplicatively decomposed into equal groups (e.g., 3 equal
groups of 7) and expressed as a product of these two factors
(called factor pairs). The only factors for a prime number are
| and the number itself. A composite number has two or more
factor pairs. The number 1 is neither prime nor composite. To
find all factor pairs for a given number, students need to
search systematically—by checking if 2 is a factor, then 3,
then 4, and so on, until they start to see a “reversal” in the
pairs. For example, after finding the pair 6 and 9 for 54,
students will next find the reverse pair, ¢ and 6 (adapted from
the University of Arizona [UA] Progressions Documents for
the Common Core Math Standards 201 1a).

4.0A.B Gain familiarity with factors and multiples.

4.0A.4 Gain familiarity with factors and multiples.

Find all factor pairs for a whole number in the range 1-100.
Recognize that a whole number is a multiple of each of its
factors. Determine whether a given whole number in the
range 1-100 is a multiple of a given one-digit number.
Determine whether a given whole number in the range 1-10:
is prime or composite.

Standard Explanation

At grade four, students find all factor pairs for whole numbe
in the range 1-100. Knowing how to determine factors and
multiples is the foundation for finding common multiples an
factors in grade six.

Students extend the idea of decomposition to multiplication
and learn to use the term multiple. Any whole number is a
multiple of each of its factors. For example, 21 is a multiple
of 3 and a multiple of 7 because 21 = 3x 7. A number can be
multiplicatively decomposed into equal groups (e.g., 3 equal
groups of 7) and expressed as a product of these two factors
(called factor pairs). The only factors for a prime number are
1 and the number itself. A composite number has two or mot
factor pairs. The number 1 is neither prime nor composite. T
find all factor pairs for a given number, students need to
search systematically—by checking if 2 is a factor, then 3,
then 4, and so on, until they start to see a “reversal” in the
pairs. For example, after finding the pair 6 and 9 for 54,
students will next find the reverse pair, 9 and 6 (adapted fron
the University of Arizona [UA] Progressions Documents for
the Common Core Math Standards 201 la).

Common Misconceptions

Students may think the number 1is a prime number or Ihat all prime numbers are odd numbers.
{Counterexample: 2 has only two lactors—1 and 2—and is therefore prime.)

¢ YWhen lisling muhiples of numbers, students may omit the number itseff, Students should be reminded
that the smalles! multiple is the number itsel.

¢ Sludents may think larger numbers have more factors, [Countereample; 98 has six factars: 1, 2,7, 14, 49,
and 98; 36 has nine factors: 1,2, 3, 4,6,9,12, 18, and 36)

Having students share all factor pais and explain how they found them will help students avoid some of
Lhese misconceplions,

Adapted from KATM 2012, 4th Geade Ripbook.

Common Misconceptions

* Students may think the number 115 a prime number or that all prime numbers are odd numbers.
[Cownterexample: 2 has only two factors—1 and 2—and i Lherelore prime)

* ihen listing mulliples of numbers, students may omit the number Aself, Students should be reminded
that the smallest muttiple is the number itsell,

®  Students may think [arger numbers have more faclors. {Counterexample: 98 has six [actors: 1,2, 7. 14, 49,
and 98; 36 has nine factors: 1,2, 3, 4,6,9, 12,18, and 36.)

Having students share all factor pairs and explain how they found them wil help students avoid some of
these misconceptions,

Adapted from KATM 2012, 4th Grade Fiipbook.

(CA Mathematics Framework, adopted Nov. 6,2013)

Tulare Ciunty http:/fcommoncore.teoe.org/licensing
Office of Education |C§ 01 | 244 edition 6/19

(CA Mathematics Framework, adopted Nov. 6, 2013)
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics _

4.0A.C Generate and analyze patterns.

4.0A.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 itself. For example, given the rule
“Add 3" and the starting number 1, generate terms in the
resulting sequence and observe that the terms appear (o
alternate between odd and even numbers. Explain informaily
why the numbers will continue to alternate in this way.

Essential Skills and Concepts:
O Multiply fluently

O Count by multiples/factors
O Generate a pattern

Question Stems and Prompts:

v" What shape should come next?

v Find the next ... shape(s) in the pattern.

v" How can we find the 100" shape in the pattern?
v" What did you observe about the pattern?

v" Can you predict the outcome if....?

Vocabulary Spanish Cognates
Tier 2

¢ informally informalmente

¢ pattern patrén

e factors factores

* multiple multiple

Tier 3

e composite Numbers niimeros compuestos
Standards Connections
4.0A.5 € 3.0A9

4.0A.5 Example:

For example, students could examine a sequence of dot
designs in which each design has 4 more dots than the
previous one and then reason about how the dots are
organized in the design to determine the total number of dots
in the 100th design. (MP.2, MP.4, MP.5, MP.7) (Adapted
from Progressions K-5 CC and OA 2011).

Growing Patterns available at

http://illuminations.nctm org/LessonDetail.aspx?1D=U103
(National Council of Teachers of Mathematics [NCTM)]
[lluminations 2013).

Tulare Ceunty
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4.0A.C Generate and analyze patterns.

4.0A.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 itself. For example, given the rule
“Add 3" and the starting number 1, generate terms in the
resulting sequence and observe that the terms appear to
alternate between odd and even numbers. Explain informally
why the numbers will continue to alternate in this way.

Essential Skills and Concepts:
O Multiply fluently

O Count by multiples/factors
0O Generate a pattern

Question Stems and Prompts:

v" What shape should come next?

v" Find the next ... shape(s) in the pattern.

v How can we find the 100" shape in the pattern?
v" What did you observe about the pattern?

¥ Can you predict the outcome if....?
Vocabulary Spanish Cognates
Tier 2

¢ informally informalmente

e pattern patron

e factors factores

¢ multiple multiple

Tier 3

e composite Numbers nimeros compuestos
Standards Connections
4.0A.5 € 3.0A9

4.0A.5 Example:

For example, students could examine a sequence of dot
designs in which each design has 4 more dots than the
previous one and then reason about how the dots are
organized in the design to determine the total number of dots
in the 100th design. (MP.2, MP.4, MP.5, MP.7) (Adapted
from Progressions K-5 CC and OA 2011).

Growing Patterns available at
http://illuminations.nctm.org/LessonDetail. aspx?ID=U103
{National Council of Teachers of Mathematics [NCTM]
Hluminations 2013).
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4™ Grade — CCSS for Mathematics

4.0A.C5

Standard Explanation

Understanding patterns is fundamental to algebraic thinking. In
grade four students generate and analyze number and shape
patterns that follow a given rule.

Students begin by reasoning about patterns, connecting a rule for
a given pattern with its sequence of numbers or shapes. A
pattern is a sequence that repeats or evolves in a predictable
process over and over. A rule dictates what that process will
look like. Patterns that consist of repeated sequences of shapes
or growing sequences of designs can be appropriate for the
grade. For example, students could examine a sequence of dot
designs in which each design has 4 more dots than the previous
one and then reason about how the dots are organized in the
design to determine the total number of dots in the 100th design
(MP.2, MP.4, MP.5, MP.7) [adapted from UA Progressions
Documents 201 1a]. (CA Mathematics Framework, adopted Nov.
6,2013)

Operations and Algebraic Thinking Progression:

For example, students could examine a sequence of dot designs
in which each design has 4 more dots than the previous one and
they could reason about how the dots are organized in the design
to determine the total number of dots in the 100th design. [n
examining numerical sequences, fourth graders can explore rules
of repeatedly adding the same whole number or repeatedly
multiplying by the same whole number. Properties of repeating

patterns of shapes can be explored with division. For example, to

determine the 100th shape in a pattern that consists of repetitions
of the sequence “square, circle, triangle,” the fact that when we
divide 100 by 3 the whole number quotient is 33 with remainder
1 tells us that after 33 full repeats, the 99™ shape will be a
triangle (the last shape in the repeating pattern), so the 100th
shape is the first shape in the pattern, which is a square. Notice
that the standards do not require students to infer or guess the
underlying rule for a pattern, but rather ask them to generate a
pattern from a given rule and identify features of the given
pattern (K, Counting and Cardinality; K — 5 Operations and
Algebraic Thinking, May 29, 2011
http:/fime.math.arizona.edu/progressions/).

INustrative Task:
¢ Double Plus One
https://www.illustrativemathematics.org/illustrations/487

a. The table betow shows a list of numbers. For every number listed in
the table, multiply it by 2 and add 1. Record the result on the right.

double the number

number
plus one

Tulare Ceunty htip://commoncore.tcoe.org/licensing
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4.0A.C5

Standard Explanation

Understanding patterns is fundamental to algebraic thinking. In
grade four students generate and analyze number and shape
patterns that follow a given rule.

Students begin by reasoning about patterns, connecting a rule f¢
a given pattern with its sequence of numbers or shapes. A
pattern is a sequence that repeats or evolves in a predictable
process over and over. A rule dictates what that process will
look like. Patterns that consist of repeated sequences of shapes
or growing sequences of designs can be appropriate for the
grade. For example, students could examine a sequence of dot
designs in which each design has 4 more dots than the previous
one and then reason about how the dots are organized in the
design to determine the total number of dots in the 100th design
(MP.2, MP.4, MP.5, MP.7) [adapted from UA Progressions
Documents 2011a). (CA Mathematics Framework, adopted No
6,2013)

Operations and Algebraic Thinking Progression:

For example, students could examine a sequence of dot designs
in which each design has 4 more dots than the previous one and
they could reason about how the dots are organized in the desig
to determine the total number of dots in the 100th design. In
examining numerical sequences, fourth graders can explore rule
of repeatedly adding the same whole number or repeatedly
multiplying by the same whole number. Properties of repeating
patterns of shapes can be explored with division. For example, 1
determine the 100th shape in a pattern that consists of repetition
of the sequence “square, circle, triangle,” the fact that when we
divide 100 by 3 the whole number quotient is 33 with remainde
I tells us that after 33 full repeats, the 99" shape will be a
triangle (the last shape in the repeating pattern), so the 100th
shape is the first shape in the pattern, which is a square. Notice
that the standards do not require students to infer or guess the
underlying rule for a pattern, but rather ask them to generate a
pattern from a given rule and identify features of the given
pattern (K, Counting and Cardinality; K - 5 Operations and
Algebraic Thinking, May 29, 2011
http://ime.math.arizona.edu/progressions/}.

INustrative Task:
e Double Plus One
https://www.illustrativemathematics.org/illustrations/487

a, The table below shows a hist of numbers. For every number listed in
the table, multiply it by 2 and add 1. Record the result on the right

double the number

numbaer
plus ona
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4" Grade — CCSS for Mathematics

4.NBT.A Generalize place value understanding for
multi-digit whole numbers.

4.NBT.1 Recognize that in a multi-digit whole number, a
digit in one place represents ten times what it represents in
the place to its right. For example, recognize that 700 + 70 =
10 by applying concepts of place value and division.

Essential Skills and Concepts:

O Muttiplication/Division Fluency
O Multiply by 10

O Divide by 10

O Understand place value

Question Stems and Prompts:

¥" What happens if you multiply by 10?
v What happens if you divide by 10?7
v" Compare 1-10-100

Vocabulary Spanish Cognates
Tier 2

¢ multiples multiples

e more than mas que

® less than

Tier 3

® tens

e hundreds

e thousands

s tenths

e hundredths

¢  whole number

» place value el valor de posicion

Standards Connections
4NBT.l = 4 NBT.2, 4 NBT.3, 4 NBT .4, 4 NBT.5, 4 NBT.6
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4.NBT.A Generalize place value understanding for
multi-digit whole numbers.

4.NBT.1 Recognize that in a multi-digit whole number, a
digit in one place represents ten times what it represents in
the place to its right. For example, recognize that 700 + 70 =
10 by applying concepts of place value and division.

Essential Skills and Concepts:

O Multiplication/Division Fluency
O Multiply by 10

O Divide by 10

O Understand place value

Question Stems and Prompts:

¥ What happens if you multiply by 10?
v" What happens if you divide by 10?
v Compare 1-10-100

Vocabulary Spanish Cognates
Tier 2

¢ multiples multiples

¢ more than mas que

® less than

Tier 3

® tens

¢  hundreds

e thousands

e tenths

e hundredths

e whole number

e place value el valor de posicidn

Standards Connections
4 NBT.l = 4NBT.2, 4 NBT.3, 4 NBT.4, 4 NBT.5, 4 NBT.
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4" Grade — CCSS for Mathematics

4.NBT.A.1

Standard Explanation

In grade four, students extend their work in the base-ten
number system and generalize previous place-value
understanding to multi-digit whole numbers (less than or
equal to 1,000,000).

Students read, write, and compare numbers based on the
meaning of the digits in each place (4.NBT.1-2 ). In the base-
ten system, the value of each place is 10 times the value of
the place to the immediate right. Students can come to see
and understand that multiplying by 10 yields a product in
which each digit of the multiplicand is shifted one place to
the left (adapted from UA Progressions Documents 2012b).
Students can develop their understanding of millions by using
a place-value chart to understand the pattern of times ten in
the base-ten system; for example, 20 hundreds can be bundled
into 2 thousands.

Students need multiple opportunities to use real-world
contexts to read and write multi-digit whole numbers. As they
extend their understanding of numbers to 1,000,000, students
reason about the magnitude of digits in a number and analyze
the relationships of numbers. They can build larger numbers
by using graph paper and labeling examples of each place
with digits and words (e.g., 10,000 and ten thousand).

To read and write numerals between 1,000 and 1,000,000,
students need to understand the role of commas. Each
sequence of three digits made by commas is read as hundreds,
tens, and ones, followed by the name of the appropriate base-
thousand unit (e.g., thousand, million). Layered place-value
cards such as those used in earlier grades can be puton a
frame with the base-thousand units labeled below. Then cards
that form hundreds, tens, and ones can be placed on each
section and the name read off using the card values followed
by the word million, then thousand, then the silent ones
(MP.2, MP.3, MP.8) (K, Counting and Cardinality, K — 5
Operations and Algebraic Thinking, May 29, 2011
http://ime.math.arizona.edu/progressions/). (CA Mathematics
Framework, adopted Nov. 6, 2013)

Ilustrative Tasks:

e Thousands and Millions of Fourth Graders
https://www.illustrativemathematics.org/illustrations/180
8

There are almost 40 thousand fourth graders in Miswissippi and almost
400 thousand fourth graders in Texas. There are aimast 4 million fourth
graders in the United States

We write 4 million as 4,000,000, How many tmes more fourth graders
are there in Texas than in Missessippil How many times more fourth
graders are there in the United States than in Texas? Use the
approximate poputations listed above to salve

There are about 4 thousand fourth graders in Washungton, .0, How
many times mare fourth graders are there in the Wnted S1ates than in
Washington, D.C.?

Tulare Caunty
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4.NBT.A.1

Standard Explanation

In grade four, students extend their work in the base-ten
number system and generalize previous place-value
understanding to multi-digit whole numbers (less than or
equal to 1,000,000).

Students read, write, and compare numbers based on the
meaning of the digits in each place (4. NBT.1-2 ). In the ba:
ten system, the value of each place is 10 times the value of
the place to the immediate right. Students can come to see
and understand that multiplying by 10 yields a product in
which each digit of the multiplicand is shifted one place to
the left (adapted from UA Progressions Documents 2012b).
Students can develop their understanding of millions by usi
a place-value chart to understand the pattern of times ten in
the base-ten system; for example, 20 hundreds can be bund
into 2 thousands.

Students need multiple opportunities to use real-world
contexts to read and write multi-digit whole numbers. As th
extend their understanding of numbers to 1,000,000, studen
reason about the magnitude of digits in a number and analy:
the relationships of numbers. They can build larger number
by using graph paper and labeling examples of each place
with digits and words (e.g., 10,000 and ten thousand).

To read and write numerals between 1,000 and 1,000,000,
students need to understand the role of commas. Each
sequence of three digits made by commas is read as hundre:
tens, and ones, followed by the name of the appropriate bas
thousand unit (e.g., thousand, million). Layered place-value
cards such as those used in earlier grades can be put on a
frame with the base-thousand units labeled below. Then car
that form hundreds, tens, and ones can be placed on each
section and the name read off using the card values followe
by the word mililion, then thousand, then the silent ones
(MP.2, MP.3, MP.8) (K, Counting and Cardinality; K — 5
Operations and Algebraic Thinking, May 29, 2011
http://ime.math.arizona.edu/progressions/). (CA Marhematic
Framework, adopted Nov. 6, 2013)

INustrative Tasks:

s Thousands and Millions of Fourth Graders
https://www.illustrativemathematics.org/illustrations/1 §
8

These are almost 40 thousand fourth graders in Mississippi and almost
400 thousand fourth graders in Texas. There are almast 4 milhon fourth
gradersn the United States.

We write 4 million as 4,000,000. How many times more fourth graders
are there in Texas than in Mississippi? How many umes more fourth
graders are there in the United States than in Texas® Use the
approximate populations listed above to soive.

There are about 4 theyusand fourth graders in Washington, 0.0 How
many times more fourth graders are there in the United States than in
Washington, D.C.7

Tulare Caunty
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.NBT.A Generalize place value understanding for
multi-digit whole numbers.

4.NBT.2 Read and write multi-digit whole numbers using
base-ten numerals, number names, and expanded form.
Compare two multi-digit numbers based on meanings of the
digits in each place, using >, =, and < symbols to record the
results of comparisons.

Essential Skills and Concepts:
O Number order
O Place value

Question Stems and Prompts:

v" Which number is larger?

v" Which number is smaller?

v" How do you know?

v" Place these numbers on a number line.

v" What is the order?

Vocabulary Spanish Cognates
Tier 2

e More than mas que

e Less than

Tier 3

¢ Equal igual

* Expanded Form forma expandida
e Equalto igual a

Standards Connections
4 NBT.2 2 4.NBT.3

4.NBT.2 Examples:

Thousands Hundreds Yens | Ones |

[ 2 ]

AN

2 thousands = 20 hundreds

P
51355
HEIEIRIE:
5|2 e F]2|E/E
- - _._~4...
1T 1 4 0
4 1] 0
4 [4] 1] 0
[ 4 o 0 (] 0
4 [+] [ Q o 0
4 | 4 [ a4 a]|a
“Four hundred forty-four thousand,
four hundred {orty-four”

Tulare Caunty http://commoncore.tcoe.org/licensing
Officeof Education [(ec) (D) | 2% edition 619

4.NBT.A Generalize place value understanding for
multi-digit whole numbers.

4.NBT.2 Read and write multi-digit whole numbers using
base-ten numerals, number names, and expanded form.
Compare two multi-digit numbers based on meanings of the
digits in each place, using >, =, and < symbols to record the
results of comparisons.

Essential Skills and Concepts:
O Number order

B Place value

Question Stems and Prompts:

v Which number is larger?

v Which number is smaller?

v" How do you know?

v" Place these numbers on a number line.

v" What is the order?

Vocabulary Spanish Cognates
Tier 2

¢ More than mas que

e Less than

Tier 3

¢ Equal igual

e Expanded Form forma expandida
o Equalto igual a

Standards Connections
4 NBT.2 2 4NBT.3

4.NBT.2 Examples:

Thousands Hundreds Tem | Ones
[ 1 ]

AN

2 thousands = 10 hundreds

k-
) E »
- b ] -
5|28 % |
=
= = = = = oS
- 7.4.
4 [
4 [} Q
4 0 [1] L]
) [1] 0 1] a
4 o (4] [1] [1] 0
4 | 4 | 4 4 | 4| 4

“Fout hundred lorty-four thousand,
four hundred forty-four®
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.NBT.A.2

Standard Explanation

In grade four, students extend their work in the base-ten
number system and generalize previous place-value
understanding to multi-digit whole numbers (less than or
equal to 1,000,000).

Students read, write, and compare numbers based on the
meaning of the digits in each place (4. NBT.1-2 ). In the base-
ten system, the value of each place is 10 times the value of
the place to the immediate right. Students can come to see
and understand that multiplying by 10 yields a product in
which each digit of the multiplicand is shifted one place to
the left (adapted from UA Progressions Documents 2012b).
Students can develop their understanding of millions by using
a place-value chart to understand the pattern of times ten in
the base-ten system; for example, 20 hundreds can be bundled
into 2 thousands.

Students need multiple opportunities to use real-world
contexts to read and write multi-digit whole numbers. As they
extend their understanding of numbers to 1,000,000, students
reason about the magnitude of digits in a number and analyze
the relationships of numbers. They can build larger numbers
by using graph paper and labeling examples of each place
with digits and words {e.g., 10,000 and ten thousand).

To read and write numerals between 1,000 and 1,000,000,
students need to understand the role of commas. Each
sequence of three digits made by commas is read as hundreds,
tens, and ones, followed by the name of the appropriate base-
thousand unit (e.g., thousand, million). Layered place-value
cards such as those used in earlier grades can be puton a
frame with the base-thousand units labeled below. Then cards
that form hundreds, tens, and ones can be placed on each
section and the name read off using the card values followed
by the word million, then thousand, then the silent ones
(MP.2, MP.3, MP.8) (K, Counting and Cardinality; K — 5
Operations and Algebraic Thinking, May 29, 2011
hitp://ime.math.arizona.edu/progressions/). (CA Mathematics
Framework, adopted Nov. 6, 2013)

Number and Operation Base Ten Progression:

To read numerals between 1,000 and 1,000,000, students
need to understand the role of commas. Each sequence of
three digits made by commas is read as hundreds, tens, and
ones, followed by the name of the appropriate base-thousand
unit (thousand, million, billion, trillion, etc.). Thus, 457,000 is
read “four hundred fifty seven thousand. The same methods
students used for comparing and rounding numbers in
previous grades apply to these numbers, because of the
uniformity of the base-ten system. (K — 5, Number and
Operations in Base Ten, April 21, 2012
http://ime.math.arizona.edu/progressions/}

Tulare Caunty http:/icommoncore.tcoe.org/licensing
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4.NBT.A.2

Standard Explanation

In grade four, students extend their work in the base-ten
number system and generalize previous place-value
understanding to multi-digit whole numbers (less than or
equal to 1,000,000).

Students read, write, and compare numbers based on the
meaning of the digits in each place (4.NBT.1-2 ). In the bas
ten system, the value of each place is 10 times the value of
the place to the immediate right. Students can come to see
and understand that multiplying by 10 yields a product in
which each digit of the multiplicand is shifted one place to
the left (adapted from UA Progressions Documents 2012b).
Students can develop their understanding of millions by usi
a place-value chart to understand the pattern of times ten in
the base-ten system; for example, 20 hundreds can be bundl
into 2 thousands.

Students need multiple opportunities to use real-world
contexts to read and write multi-digit whole numbers. As th
extend their understanding of numbers to 1,000,000, studen
reason about the magnitude of digits in a number and analy.
the relationships of numbers. They can build larger number:
by using graph paper and labeling examples of each place
with digits and words (e.g., 10,000 and ten thousand).

To read and write numerals between 1,000 and 1,000,000,
students need to understand the role of commas. Each
sequence of three digits made by commas is read as hundrec
tens, and ones, followed by the name of the appropriate bas
thousand unit (e.g., thousand, million). Layered place-value
cards such as those used in earlier grades can be put on a
frame with the base-thousand units labeled below. Then car
that form hundreds, tens, and ones can be placed on each
section and the name read off using the card values followe:
by the word million, then thousand, then the silent ones
(MP.2, MP.3, MP.8) (K, Counting and Cardinality; K - 5
Operations and Algebraic Thinking, May 29, 2011
http://ime.math.arizona.edu/progressions/). (CA Mathematic
Framework, adopted Nov. 6, 2013)

Number and Operation Base Ten Progression:

To read numerals between 1,000 and 1,000,000, students
need to understand the role of commas. Each sequence of
three digits made by commas is read as hundreds, tens, and
ones, followed by the name of the appropriate base-thousan:
unit (thousand, million, billion, trillion, etc.). Thus, 457,000
read “four hundred fifty seven thousand. The same methods
students used for comparing and rounding numbers in
previous grades apply to these numbers, because of the
uniformity of the base-ten system. (K — 5, Number and
Operations in Base Ten, April 21, 2012
http://ime.math.arizona.edu/progressions/

Tulare Cau hitp:iicommoncore.tcoe.org/licensing
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4™ Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.NBT.A Generalize place value understanding for
multi-digit whole numbers.

4.NBT.3 Use place value understanding to round multi-
digit whole numbers to any place.

Essential Skilis and Concepts:
O Understand place value

O Round up

O Round down

O Estimation

Question Stems and Prompts:
¥v" What is the next closest ...

v" _ iscloserto  than
v 1 rounded up/down because...
v’ Estimate....
Vocabulary Spanish Cognates
Tier 2

* round redondear

e round up

e round down

Standards Connections
4 NBT3 = 4.0A3

4.NBT.3 Example:

Example: Rounding Numbers in Context 4 NBT34 (MP4)

The population of the ictional Midtown, USA, was l2st recorded as 76,398, The ity councll wanls to round
the population to the nearest thousand for a business brochure. What number should they reund the popula-
lign o?

Soltrtion: When students represent numbers stacked vertically, they cas see Ihe relationships 77000
between the numbers more cleary. Students might think: *t know the answer is either 76,000 %%
or 77,000. 111 write 76,000 below 7,398 and 77000 above it, | can see that the midpoint is

76500, whichisabove 76358 Thi el me they should rund thepopalion 0 60007 L7000

Adapted from ADE X0,

Tulare Ceunty http://commonceore.icoe.org/licensing
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4.NBT.A Generalize place value understanding for
multi-digit whole numbers.

4.NBT.3 Use place value understanding to round multi-
digit whole numbers to any place.

Essential Skills and Concepts:
O Understand place value

0O Round up

O Round down

O Estimation

Question Stems and Prompts:
v" What is the next closest ...

v iscloserto than
v" I rounded up/down because...
v' Estimate. ...
Vocabulary Spanish Cognates
Tier 2

* round redondear

¢ round up

¢ round down

Standards Connections
4NBT.3 2 4.0A3

4.NBT.3 Example:

Eumple: Rounding Numbers m Context 4 NBT3A [MP4)

The pagulation of the fictional Midtown, USA, was last recorded as 76,398 The city council wants 1o round
the population t the nearest thousand for a business brochure. What number should they round the popula
tion to?

Solution: When students represent numbers stacked verlically, they can see the relationships 7000
between the numbers more ¢learty. Students might think: "I know the answer & either 76,000 %38
0¢ 77,000, I write 76,000 below 76,398 and 77000 above it | can see that the midpointis |~

76,500, which s above 76,398, This telks me they should round the population to 76,000." 76000

Adayled from ADE 2010

Tulare Ceunty http://commoncore.(coe.org/licensing
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4" Grade — CCSS for Mathematics

4™ Grade — CCSS for Mathematics

4.NBT.A.3

Standard Explanation

This standard refers to place value understanding, which
extends beyond an algorithm or procedure for rounding.

The expectation is that students have a deep understanding of
place value and number sense and can explain and

reason about the answers they get when they round. Students
should have numerous experiences using a number line and a
hundreds chart as tools to support their work with rounding.

Grade-four students build on the grade-three skill of rounding
to the nearest 10 or 100 to round multi-digit numbers and to
make reasonable estimates of numerical values. (CA
Mathematics Framework, adopted Nov. 6, 2013)

Progression Information:

Fourth grade students build on the grade three skill of
rounding to the nearest 10 or 100 to round multi-digit
numbers and to make reasonable estimates of numerical
values. (K — 5, Number and Operations in Base Ten, April 21,
2012 http://ime.math.arizona.edu/progressions/}

Illustrative Tasks:

¢ Rounding to the Nearest 100 and 1000
https://www.illustrativemathematics.org/content-
standards/4/NBT/A/3/tasks/1806

Plot the following numbers on the number line:

80
328

791

[ N N N N . + |

n I "
1 T T T T U T T Y T T

0 100 200 300 400 500 600 700 800G 900 1000

a. Round each number to the nearest 100. How ¢an you see this on the
number line?

b. Round each number to the nearest 1000. How can you see this on
the number line?
e Rounding to the Nearest 1000
https://www.illustrativemathematics.org/content-
standards/4/NBT/A/3/tasks/1807

The tick marks on the number iine are evenly spaced. Label them.

L N M + M . + N " i i
T ¥ + + + + + + + + 1
o 10,000

Plot the following numbers on the number line
85

940

2316

5.090

7.784

Round each number ta the nearest 1300 Explain how you can tell
which thousand each number wili round to by looking at the number
fine

Tulare Céunty http://commoncore.tcoc.org/licensing
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4.NBT.A.3

Standard Explanation

This standard refers to place value understanding, which
extends beyond an algorithm or procedure for rounding.
The expectation is that students have a deep understanding «
place value and number sense and can explain and

reason about the answers they get when they round. Student
should have numerous experiences using a number line and
hundreds chart as tools to support their work with rounding.

Grade-four students build on the grade-three skill of roundi
to the nearest 10 or 100 to round multi-digit numbers and to
make reasonable estimates of numerical values. (CA
Mathematics Framework, adopted Nov. 6, 2013)

Progression Information:

Fourth grade students build on the grade three skill of
rounding to the nearest 10 or 100 to round multi-digit
numbers and to make reasonable estimates of numerical
values. (K — 5, Number and Operations in Base Ten, April 2
2012 http://ime.math.arizona.edu/progressions/)

Illustrative Tasks:

e Rounding to the Nearest 100 and 1000
https://www.illustrativemathematics.org/content-
standards/4/NBT/A/3/tasks/1806

Plot the following numbers on the number line:

80
328

79

" i M " " " N : I
; T ¥ T T T 4 ¥ 1

0 100 200 300 400 500 600 700 800 900 1000

a. Round each number to the nearest 100. How can you see this on th
number line?

b. Round each number to the nearest 1000. How can you see this on
the number hine?

¢ Rounding to the Nearest 1000
https://www.illustrativemathematics.org/content-
standards/4/NBT/A/3/tasks/1 807

The tick marks an the number Iine are evenly spaced Label them

[ " M " n i + 4 " i L
T y * y + + + + * + T
o 10,000

Piot the following numbers on the number tine:

85

940

2.316

5,090

7.784

Round each number to the nearest 1000. Explain how you can tell

which thousand gach number will round (o by looking at the number
line.

Tulare Ciunty
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

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

4.NBT.4 Fluently add and subtract multi-digit whole
numbers using the standard algorithm.

Essential Skills and Concepts:
O Addition

O Subtraction

O Place Value

0 Expanded form

Question Stems and Prompts:
v" Why is it important that we line up our number according
to place value?

v" When we have more than 9 units we have to convert.
v What place value is in?

v represents place value
v" Write in the expanded form.
Vocabulary Spanish Cognates
Tier 2

e convert convertir

Tier 3

e ones unos/unidad

e tens

e  hundreds

e expanded form forma expandida

e place value el valor de posicion
e cqualto igual

Standards Connections
4.NBT.4 € 4 NBT.I

4.NBT.4 Example;
FLUENCY

California’s Commn Core State Standards for Mathematics (K6 set expectations for fluency in computations
using the standard afgorithm (g, *Fluently add and subtract multi-digit whole numbers using the slandard
algarithm” [4,NET.¢A)). Such standards are ardminations of progressions of learming, often spanning several
grades, involving conceptual understanding, thoughtful practice, and extra support where necessary. The
word fluent i used in the standards to mean “reasanably fast and accurate” and possessing the abiity to use
certain facts and procedures with enough Eacility that using such knowledge does not slow down or derail the
probem sobver a5 be or she works on more complex problems. Procedural Auency requices skill in carrying
out procedures flexibly, accurately, efficiently, and appropriately. Developing fluency in each grade may
involve 3 mixtuce of knowing some answers, knowing some arswers from patterns, and knowing some
answers through the use of strategies.

Adapted [rom (A Progressions Documents 2011a.
(CA Mathematics Framework, adopted Nov. 6, 2013)

Tulare County htip:/icommoncore.tcoe.orglicensing
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4.NBT.B Use place value understanding and propertie
of operations to perform multi-digit arithmetic.

4.NBT.4 Fluently add and subtract multi-digit whole
numbers using the standard algorithm.

Essential Skills and Concepts:
O Addition

0 Subtraction

O Place Value

O Expanded form

Question Stems and Prompts:
v Why is it important that we line up our number accordi
to place value?

v When we have more than 9 units we have to conve
v" What place valueis _ in?

v represents ____place value
v Write in the expanded form.
Vocabulary Spanish Cognates
Tier 2

* convert convertir

Tier 3

® ones unos/unidad

® tens

e hundreds

e expanded form forma expandida

o place value el valor de posicion
e equalto igual

Standards Connections
4NBT.4 € 4 NBT.I

4.NBT.4 Example:
FLUENCY

California’s Comman Core State Standards for Mathematics (X-6} set expectations for fluency in computatic
using the standard algorithm (e.g., “Fluently add and sublract mutti-digit wholé numbers using the slandar
algorithm® [4. NBTAA]). Such standards are culménations of progressions of leaming, often spanning severa
grades, involving concepteal understanding, thoughtful practice, and exira support where necessary. The
word fluent i used in the standands o mean “reasonably fast and accurate” and possessing the abiity to =
certain facts and proceduices with enough facility that using such knowledge does not slow down or derail!
problem sobver a5 he or she works on more complex problerms. Procedural fiuency requires skill in carrying
out procedures flexibly, accurately, efficently, and appropriately. Developing fluency in each grade may
involve a mixture of knawing some answers, knowing some answers from patterns, and knawing some
amswers through the use of strategies.

A

Adapied from UA I'ro:ressm\s Documents 20112
(CA Mathematics Framework, adopted Nov. 6, 2013)
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

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

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

Essential Skills and Concepts:
O Multiply fluently

O Create groups

O Place value

Question Stems and Prompts:

¥" Model the equation using groups.

v Create a rectangular array/area model

v" Summarize what you did.

v How could you organize your array?

v" What was the total?

Vocabulary Spanish Cognates
Tier 2

e product producto

Tier 3

o multiply multiplicar

forma expandida
matriz rectangular
modelo de drea

e expanded form
e rectangular array
e area model

Standards Connections
4 NBT.5 2 4NBT.6

4.NBT.S Example:

Example: Area Models and Sirategies for Multi-Digit Muttiplication
with 3 Single-Digit Multiplier 4.NBT.SA

Chairs are being set up for a smali play. There should be 3 rows of chatrs and 14 chairs in each row. How
many chairs will be needed?

Solution: As in grade three, when students first made the connection belween array models and the area
model, students might s2art by drawing a sketch of the siluation. They can Lhen be reminded 1o see the chairs
as if surrgunded by unit squares and hence a model of a rectangular region, With base-ten blocks or math
drawings {MP.2, MP.5), studenls represeni the problem and see it broken down into 3<{10 + 4).

%ﬁ#w
Al e

Fer

Making a sketch like the one above becomes cumbersome, so students 10 4
mave loward representing such drawings maore abstraclly, with

rectangles, as shown 1o the right. This builds on the work begun in 3
grade three. Such diagrams help children see the distributive property:

"% |4 €an be written a3 3x (10 + 4), and ¥ can do the multiplications
separately and add the resulls: 3x (10 +4)=3x 10 « 1x4. The answer 14
B 30 + 12 = 42, or 42 chairs.”

— >

(CA Mathematics Framework, adopted Nov. 6, 2013)
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4.NBT.B Use place value understanding and propertie
of operations to perform multi-digit arithmetic.

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

Essential Skills and Concepts:
O Multiply fluently

O Create groups

O Piace value

Question Stems and Prompts:

v Model the equation using groups.

v" Create a rectangular array/area model

v Summarize what you did.

v" How could you organize your array?

v" What was the total?

Vocabulary Spanish Cognates
Tier 2

e product producto

Tier 3

e multiply multiplicar

¢ expanded form forma expandida
e rectangular array matriz rectangular
¢ area model modelo de area

Standards Connections
4 NBT.5 2> 4 NBT.6

4.NBT.S Example:

Example: Area Models and Strategies for Multi-Digit Muttiplication
with a Single-Digit Multiplier 4.NBT.5A

Chairs are being set up for a small play, There should be 3 rows ol chairs and 14 chairs in each row. How
many chairs wilk be needed?

Solution: As in grade three, when students first made the connection between array models and the area
model, students might start by drawing a sketch of the situation. They can then be reminded 1o see the cha
as il surrounded by unit squares and hence 2 mode! of a rectangular region, With base-ten blocks or math
drawings (MP.2, MRS}, students represent the problem and see it broken down into 3x (10 + 4).

! I P8 {11 - 1.
e e R R A
! i IR ]
%%&}ﬂmﬁﬂmmmrﬁhm%%
L i L !
] ) e
Making a skeich like the one above becomes cumbersome, so students 10 4
maove loward representing such drawings more abstractly, with 1
reclangles, as shown to the rght. This builds on the work begun in
grade three. Such diagrams help children see the distributive property:
3 |4 can be written as 3x (10 + 4), and | c2n do the muhiplications R T )

separately and add the results: 3x {10+ 4)= 310+ 3x 4. The answer | l-!-
30 +12 =42, or 42 chair.”

(CA Mathematics Framework, adopted Nov. 6, 2013)
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4™ Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.NBT.B.5

Standard Explanation

At grade four, students become fluent with addition and
subtraction with multi-digit whole numbers to 1,000,000
using standard algorithms (4 NBT.4A). A central theme in
multi-digit arithmetic is to encourage students to develop
methods they understand and can explain rather than merely
following a sequence of directions, rules, or procedures they
do not understand. In previous grades, students built a
conceptual understanding of addition and subtraction with
whole numbers as they applied multiple methods to compute
and solve problems. The emphasis in grade four is on the
power of the regular one-for-ten trades between adjacent
places that let students extend a method they already know to
many places. Because students in grades two and three have
been using at least one method that will generalize to
1,000,000, this extension in grade four should not take a long
time. Thus, students will also have sufficient time for the
major new topics of multiplication and division (4. NBT.5-

6 A) (CA Mathematics Framework, adopted Nov. 6, 2013).

Number and Operations Base Ten Progression:

In fourth grade, students compute products of one-digit
numbers and multi-digit numbers (up to four digits) and
products of two digit numbers.4 NBT.5 They divide multi-
digit numbers (up to four digits) by one-digit numbers. As
with addition and subtraction, students should use methods
they understand and can explain. Visual representations such
as area and array diagrams that students draw and connect to
equations and other written numerical work are useful for this
purpose. By reasoning repeatedly about the connection
between math drawings and written numerical work, students
can come to see multiplication and division algorithms as
abbreviations or summaries of their reasoning about
quantities (K — 5, Number and Operations in Base Ten, Apri!
21, 2012 http://ime.math.arizona.edu/progressions/).

Computation of iG < 9.1 connected with an area model
90 + 4

30 x 90

Jtens x 9tens =
27 hundreiy =
2100

The products of Eke base-ten units are shown as paris of a
rectangular regeon.

Tulare C#unty http://commoncore.tcoe.org/licensing
Office of Education I@ ﬁ}@ I 2% ¢dition 6/19

4.NBT.B.5

Standard Explanation

At grade four, students become fluent with addition and
subtraction with multi-digit whole numbers to 1,000,000
using standard algorithms (4. NBT.4 & ). A central theme in
multi-digit arithmetic is to encourage students to develop
methods they understand and can explain rather than merel;
following a sequence of directions, rules, or procedures the’
do not understand. in previous grades, students built a
conceptual understanding of addition and subtraction with
whole numbers as they applied multiple methods to comput
and solve problems. The emphasis in grade four is on the
power of the regular one-for-ten trades between adjacent
places that let students extend a method they already know
many places. Because students in grades two and three have
been using at least one method that will generalize to
1,000,000, this extension in grade four should not take a lor
time. Thus, students will also have sufficient time for the
major new topics of multiplication and division (4. NBT.5

6 A) (CA Mathematics Framework, adopted Nov. 6, 2013).

Number and Operations Base Ten Progression:

In fourth grade, students compute products of one-digit
numbers and multi-digit numbers (up to four digits) and
products of two digit numbers.4. NBT.5 They divide multi-
digit numbers (up to four digits) by one-digit numbers. As
with addition and subtraction, students should use methods
they understand and can explain. Visual representations suc
as area and array diagrams that students draw and connect t
equations and other written numerical work are useful for th
purpose. By reasoning repeatedly about the connection
between math drawings and written numerical work, studen
can come to see multiplication and division algorithms as
abbreviations or summaries of their reasoning about
quantities (K — 5, Number and Operations in Base Ten, Apr
21, 2012 http://ime.math.arizona.edu/progressions/).

Computation of 16 = 11 connected with an area model
o + 4

000 =

Arans # 9 ey =
27 huyrvbigndy =
2700

The products of kke base-ten units ae shown as paris of a
rectangular region
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4" Grade — CCSS for Mathematics

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

4.NBT.6 Find whole-number quotients and remainders with

up to four-digit dividends and one-digit divisors, using
strategies based on place value, the properties of operations,
and/or the relationship between multiplication and division.
[lustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

Essential Skills and Concepts:
O Multiply/Divide Fluently
O Sketch rectangular arrays
O Place Value

Question Stems and Prompts:

v" Which number is a dividend?

v Which number is the divisor?

v" Explain how the dividend and the divisor are
different.

v" Sketch a rectangular array to find how many groups

of are going to be needed.

Vocabulary Spanish Cognates
Tier 3
e quotient cociente
s dividend divedendo
e divisor divisor
¢ rectangular array matriz rectangular
e equation ecuacion
Standards Connections
4 NBT.6 2 4.0A3
4.NBT.6 Example:

Example: Using the Area Mode! to Bevelop Division Sirategies 4.NBT.6A

fidithe quotient:i750 45 ? hundreds + ? tens + 7 ones

Solution: “Just as with multiplication, t can set
this up a3 a rectangle, but with one side unknown g %0
since this is the same as 726 = 750. ) find out

what Lthe number of hundreds would be for the

unkrown side length: that’s 1 hundred or 100, 100 + 20 + 5
sirce 100 X 6 = 600, and that’s s large a5 | can 750 150 W
#0. Then, | have 750 - 600 = 150 square units P 00 120 39
left. 30 | find the number of tens that are in the —_— —_ —
other side. That's 2 tens, or 20, since 20 < § = 120. 150 £ L]
Lasl, there are 150 - 120 = 30 square units lelt, so
the number af ones on the other side must be 5, tince 5 x 6 = 30" 5
One way students can record Lhis is shewn at right: pariial quotients 20 125
are stacked atop ane another, with zeros included to indicate place 100
value and as a resvinder of how sludents obiained the numbers. 6750
The full quotient i the sum of these stacked numbers. 560
150
120
30
-30
0

{CA Mathematics Framework, adopted Nov. 6, 2013).
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4.NBT.B Use place value understanding and propertie
of operations to perform multi-digit arithmetic.

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

Essential Skills and Concepts:
O Multiply/Divide Fluently
O Sketch rectangular arrays
O Place Value

Question Stems and Prompts:

v Which number is a dividend?

v Which number is the divisor?

v Explain how the dividend and the divisor are
different.

v" Sketch a rectangular array to find how many group

of are going to be needed.

Vocabulary Spanish Cognates
Tier 3
® quotient cociente
o dividend divedendo
o divisor divisor
¢ rectangular array matriz rectangular
¢ equation ecuacion
Standards Connections
4 NBT.6 2 4.0A3
4.NBT.6 Example:

Example: Using the Ares Model to Develop Division Strategies 4.NBTGA

Find the quotient: 750;+ 6 ? hundreds + 7 tens + 7 ones

Solution: *lust as with multplication, | can set
this up as a rectangle, but with one side unkrown ¢ 750
since this is the same a5 726 = 750. 1 find out

what the number of hundreds would be for the

unkngwn side length; that's 1 hurdred or 100, 100 + 20 + 5
since 100 x 6 = 600, and that’s as large as I can 750 150 30
. Then, | have 750 - 600 = 150 square unils
sl::t. 50 | find the number of tens that are in the & =500} 0 =3
other side. That's 2 tens, or 20, since 20 x 6 = 120. 150 30 0
1asl, there are 150 - 120 = 30 square units lell, so
the number of ones on the other side must be 5, unce 5 x 6 = 30.° s
One way students tan record thas is shown al righ!- partia! guolients 0 |15
are stacked atop one another, with teros included o indicate place 160
value and 2 a reminder of how sludents obtaimed the numbers. 6750
The tull quotient is the sum of (hese stacked numbers. -B00
150
120
30
=30
0

(CA Mathematics Framework, adopted Nov. 6, 2013).
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4™ Grade — CCSS for Mathematics

4.NBT.B.6

Standard Explanation

In grade four, students extend multiplication and division to
include whole numbers greater than 100. Students should use
methods they understand and can explain to multiply and
divide. The standards call for students to use visual
representations such as area and array models that students
draw and connect to equations, as well as written numerical
work, to support student reasoning and explanation of
methods. By reasoning repeatedly about the connections
between math drawings and written numerical work, students
can come to see multiplication and division algorithms as
abbreviations or summaries of their reasoning about
quantities. Students can use area models to represent various
multiplication situations. The rows can represent the equal
groups of objects in the situation, and students then imagine
that the objects lie in the squares forming an array. With
larger numbers, such array models become too difficult to
draw, so students can make sketches of rectangles and then
label the resulting product as the number of things or square
units. When area models are used to represent an actual area
situation, the two factors are expressed in length units (e.g.,
cm) while the product is in square units (e.g., cn’).

General methods for computing quotients of multi-digit
numbers and one-digit numbers rely on the same
understandings as for multiplication, but these are cast in
terms of division. For example, students may see division
problems as knowing the area of a rectangle but not one side
length (the quotient), or as finding the size of a group when
the number of groups is known (measurement division).

General methods for multi-digit division computation include
decomposing the dividend into like base-ten units and finding
the quotient unit by unit, starting with the largest unit and
continuing on to smaller units. As with multiplication, this
method relies on the distributive property. This work
continues in grade five and culminates in fluency with the
standard algorithm in grade six (adapted from PARCC 2012).
In grade four, students also find whole-number quotients with
remainders (4.NBT.6 ) and learn the appropriate way to write
the result. As students decompose numbers to solve division
problems, they also reinforce important mathematical
practices such as seeing and making use of structure (MP.7).
As they illustrate and explain calculations, they model
(MP.4), strategically use appropriate drawings as tools
(MP.5), and attend to precision (MP.6) using base-ten units
(CA Mathematics Framework, adopted Nov. 6, 2013).
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4.NBT.B.6

Standard Explanation

In grade four, students extend multiplication and division tc
include whole numbers greater than 100. Students should u:
methods they understand and can explain to multiply and
divide. The standards call for students to use visual
representations such as area and array models that students
draw and connect to equations, as well as written numerical
work, to support student reasoning and explanation of
methods. By reasoning repeatedly about the connections
between math drawings and written numerical work, studen
can come to see multiplication and division algorithms as
abbreviations or summaries of their reasoning about
quantities. Students can use area models to represent variou
multiplication situations. The rows can represent the equal
groups of objects in the situation, and students then imagine
that the objects lie in the squares forming an array. With
larger numbers, such array models become too difficult to
draw, so students can make sketches of rectangles and then
label the resulting product as the number of things or square
units. When area models are used to represent an actual are:
situation, the two factors are expressed in length units (e.g.,
cm) while the product is in square units (e.g., cm?).

General methods for computing quotients of multi-digit
numbers and one-digit numbers rely on the same
understandings as for multiplication, but these are cast in
terms of division. For example, students may see division
problems as knowing the area of a rectangle but not one sids
length (the quotient), or as finding the size of a group when
the number of groups is known {measurement division).

General methods for multi-digit division computation incluc
decomposing the dividend into like base-ten units and findit
the quotient unit by unit, starting with the largest unit and
continuing on to smaller units. As with multiplication, this
method relies on the distributive property. This work
continues in grade five and culminates in fluency with the
standard algorithm in grade six (adapted from PARCC 2012
In grade four, students also find whole-number quotients wi
remainders (4.NBT.6 ) and learn the appropriate way to writ
the result. As students decompose numbers to solve divisior
problems, they also reinforce important mathematical
practices such as seeing and making use of structure (MP.7)
As they illustrate and explain calculations, they model

(MP 4), strategically use appropriate drawings as tools
(MP.5), and attend to precision (MP.6) using base-ten units
(CA Mathematics Framework, adopted Nov. 6, 2013).
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.NF.A Extend understanding of fractions equivalence
and ordering.

4.NF.1 Explain why a fraction a/b is equivalent to a fraction
(n % a)/(n x b) by using visual fraction models, with attention
to how the number and size of the parts differ even though the
two fractions themselves are the same size. Use this principle

to recognize and generate equivalent fractions.

Essential Skills and Concepts:

O Multiply a number times 1 or n/n.

O Understand parts/vocabulary of fractions
O Know that n/n is equal to 1 whole.

Question Stems and Prompts:

Label all the parts of a fraction.

What does the top number represent?

What does the bottom number represent?

How are the numerator and denominator similar?
How are they different?

A N N Y

than the denominator?

Vocabulary Spanish Cognates
Tier 2

e equivalent equivalente

e simplify simplificar

Tier 3

¢ whole number

e expanded form

® npumerator numerador

¢ denominator denominador

e equivalent fractions fracciones equivalentes

Standards Connections
4 NF.1 = 4NF.2, 4 NF.3a-c

4.NF.1 Example.

What do you think it means when the numerator is larger

3 ing with Di That g = :—:ﬂ- ANE1A

Using an Area Model. The area of the rectangle represents

one whole. in the illustrations provided, the rectangie on the

left shows the area divided into three rectangles of equal

area (thirds), with two of them shaded (2 pieces of size ,]

regresenting § in the figure on the right, the vertical lines

divide the parts {the thirds) into smaller parts. There are now 43 smaller rz(tangies of equal area,
and the shaded area now comprises 4%2 of them, so il represenls i 3 l"

Using a Number Line. The top number line shown below indicates 3 3- Each unit length i divided into

three equal parts. When ea:h 3 is further divided into 5 equal parts, there are now 5x3 of these new

equal parts. Since 4 of (be 5 parts were circled before, and each of these has been subdivided into
£ parts, there are now Sx4 of these new small parts. Therefore, 3 ;i; ll;

a 1 3 2

T T e —ee——m - -
4_20

0 3ivis 2

Adapied from UA Progressiom Documents 20114,
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4.NF.A Extend understanding of fractions equivalence
and ordering.

4.NF.1 Explain why a fraction a/b is equivalent to a fracti
{n x a)/(n x b) by using visual fraction models, with attentic
to how the number and size of the parts differ even though 1
two fractions themselves are the same size. Use this princip
to recognize and generate equivalent fractions.

Essential Skills and Concepts:

O Multiply a number times 1 or n/n.

O Understand parts/vocabulary of fractions
O Know that n/n is equal to 1 whole.

Question Stems and Prompts:

Label all the parts of a fraction.

What does the top number represent?

What does the bottom number represent?

How are the numerator and denominator similar?

How are they different?

What do you think it means when the numerator is large
than the denominator?

AR N N A

Vocabulary Spanish Cognates
Tier 2

e equivalent equivalente

o simplify simplificar

Tier 3

e whole number

e expanded form

e npumerator numerador

e denominator denominador

e cquivalent fractions fracciones equivalentes

Standards Connections
4 NF.1 2 4.NF.2, 4 NF.3a-c

4.NF.1 Example:

Examples; Reasoning with Disgrams That 3 % ANFla

Using an Area Model. The area of the rectangle represents

one whole, In the illustrations provided, the rectangle on the
left shows the area divided into three rectangles of equal
area (thirds), with two of them shaded (2 pieces of size 3)
representing § In the figure on the right, the vertical lines

divide the parts (lhe thirds} into smaller parts. There are now 4x3 smaller reclangles of equal area,
and the shaded area now tamprises 4%2 of thern, 5o it represents 3 —J = E

Using a Number Line. The top number line shown below indicates 3. 5 Each unit lengih Is divided into
three equal parts. When ear.h 5 is lurther divided into S equal parts, there are now 5x3 of these new
equal parts. Since 4 of the 3 parts were circled before, and each n{ these hazsobeen subdivided into

5 parts, there are now 5x%4 of these new small parts. ‘I'herefnre 3 ;:3 i

Adapted Irom WA Progressmm Docwments 20138
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4.NF.A.1

Standard Explanation

Grade-four students learn a fundamental property of
equivalent fractions: multiplying the numerator and
denominator of a fraction by the same non-zero whole
number results in a fraction that represents the same number
as the original fraction (e.g., ab =n an b, for n # 0). Students
use visual fraction models, with attention to how the number
and size of the parts differ even though the two fractions
themselves are the same size (4.NF.1 A). This property forms
the basis for much of the work with fractions in grade four,
including comparing, adding, and subtracting fractions and
the introduction of finite decimals,

Students use visual models to reason about and explain why
fractions are equivalent. Students notice connections between
the models and the fractions represented by the models in the
way both the parts and wholes are counted, and they begin to
gencrate a rule for writing equivalent fractions. Students also
emphasize the inversely related changes: the number of unit
fractions becomes larger, but the size of the unit fraction
becomes smaller.

Students should have repeated opportunities to use math
drawings such as these (and the ones that follow in this
chapter) to understand the general method for finding
equivalent fractions students may also come to see that the
rule works both ways.

Teachers must be careful to avoid overemphasizing this
“simplifying” of fractions, as there is no mathematical reason
for doing so—although, depending on the problem context,
one form (renamed or not renamed) may be more desirable
than another. In particular, teachers should avoid using the
term reducing fractions for this process, as the value of the
fraction itself is #not being reduced. A more neutral term, such
as renaming (which hints at these fractions being different
names for the same amount) allows teachers to refer to this
strategy with less potential for student misunderstanding (CA
Mathematics Framework, adopted Nov. 6, 2013).

IMustrative Task:
* Explaining Fraction Equivalence with Pictures
http://www.illustrativemathematics.org/illustrations/743

& The rectangle below has length 1. What fraction does the shaded part represat?
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Office of Education m 24 edition 6/19

4" Grade — CCSS for Mathematics

4.NF.A.1

Standard Explanation

Grade-four students learn a fundamental property of
equivalent fractions: multiplying the numerator and
denominator of a fraction by the same non-zero whole
number results in a fraction that represents the same numbe
as the original fraction (e.g., ab =nan b, for n # 0). Studer
use visual fraction models, with attention to how the numbe
and size of the parts differ even though the two fractions
themselves are the same size (4.NF.1 4). This property forr
the basis for much of the work with fractions in grade four,
including comparing, adding, and subtracting fractions and
the introduction of finite decimals.

Students use visual models to reason about and explain why
fractions are equivalent. Students notice connections betwes
the models and the fractions represented by the models in tk
way both the parts and wholes are counted, and they begin 1
generate a rule for writing equivalent fractions. Students als
emphasize the inversely related changes: the number of unit
fractions becomes larger, but the size of the unit fraction
becomes smalter.

Students should have repeated opportunities to use math
drawings such as these (and the ones that follow in this
chapter) to understand the general method for finding
equivalent fractions students may also come to see that the
rule works both ways.

Teachers must be careful to avoid overemphasizing this
“simplifying” of fractions, as there is no mathematical reasc
for doing so—although, depending on the problem context,
one form (renamed or not renamed) may be more desirable
than another. In particular, teachers should avoid using the
term reducing fractions for this process, as the value of the
fraction itself is not being reduced. A more neutral term, suc
as renaming (which hints at these fractions being different
names for the same amount) allows teachers to refer to this
strategy with less potential for student misunderstanding (C
Mathematics Framework, adopted Nov. 6, 2013).

Illustrative Task:
o Explaining Fraction Equivalence with Pictures
http://www.illustrativemathematics.org/itlustrations/743

a. The rectangle below has length 1. What raction does the shaded pant represant?
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4.NF.A [Extend understanding of fractions equivalence
and ordering.

4.NF.2 Compare two fractions with different numerators
and different denominators, e.g., by creating common
denominators or numerators, or by comparing to a benchmark
fraction such as 1/2. Recognize that comparisons are valid
only when the two fractions refer to the same whole. Record
the results of comparisons with symbols =, =, or <, and justify
the conclusions, e.g., by using a visual fraction model.

Essential Skills and Concepts:
O Number order

O0 Numerator and denominator
O Converting fractions

Question Stems and Prompts:

v" Place fraction on a number line

v" Which fraction is larger?

v Which fraction is smaller?

v"  Are the fractions equivalent?

¥ Model/tell me an example to prove this.
Vocabulary Spanish Cognates
Tier 2

¢ more than mas que

e less than

*  equal igual

e compare comparar

e convert convertir

Tier 3

e equivalent fractions fracciones equivalentes
* equal to igual a

Standards Connections
4 NF.2 = 4 NF.7

Hlustrative Task:

* Listing Fractions in Increasing Size
https://www.illustrativemathematics.org/content-
standards/4/NF/A/2/tasks/811

Order the following fractions from smallest to largest:

3 5 2

5

{
8§ 39

Explain your reasoning.

Tulare Céunty
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4.NF.A Extend understanding of fractions equivalence
and ordering.

4.NF.2 Compare two fractions with different numerators
and different denominators, e.g., by creating common
denominators or numerators, or by comparing to a benchma
fraction such as 1/2. Recognize that comparisons are valid
only when the two fractions refer to the same whole. Recor
the results of comparisons with symbols >, =, or <, and just
the conclusions, e.g., by using a visual fraction model.

Essential Skills and Concepts:
O Number order

O Numerator and denominator
O Converting fractions

Question Stems and Prompts:

v Place fraction on a number line

v" Which fraction is larger?

v" Which fraction is smaller?

v Are the fractions equivalent?

v" Model/tell me an example to prove this,
Vocabulary Spanish Cognates
Tier2

e more than mas que

e less than

e equal igual

® compare comparar

e convert convertir

Tier 3

e equivalent fractions fracciones equivalentes
¢ equalto igual a

Standards Connections
4 NF.2 > 4 NF.7

INlustrative Task:

e Listing Fractions in Increasing Size
https.//www.illustrativemathematics.org/content-
standards/4/NF/A/2/tasks/81 1

Order the following fractions from smallest to largest

3 l 5 2

8§ 37 9 5

Explain your reasoning.
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4.NF.A Extend understanding of fractions equivalence
and ordering.

4.NF.2 Compare two fractions with different numerators
and different denominators, e.g., by creating common

denominators or numerators, or by comparing to a benchmark

fraction such as 1/2. Recognize that comparisons are valid

only when the two fractions refer to the same whole. Record
the results of comparisons with symbols >, =,
the conclusions, e.g., by using a visual fraction model.

Standard Explanation

Students apply their new understanding of equivalent
fractions to compare two fractions with different numerators
and different denominators (4.NF.2 A). They compare
fractions by using benchmark fractions and finding common
denominators or common numerators. Students explain their

or <, and justify

4" Grade — CCSS for Mathematics

4.NF.A Extend understanding of fractions equivalence
and ordering.

4.NF.2 Compare two fractions with different numerators
and different denominators, e.g., by creating common
denominators or numerators, or by comparing to a benchma
fraction such as 1/2. Recognize that comparisons are valid
only when the two fractions refer to the same whole, Recorn
the results of comparisons with symbels >, =, or <, and just
the conclusions, e.g., by using a visual fraction model.

Standard Explanation

Students apply their new understanding of equivalent
fractions to compare two fractions with different numerator
and different denominators (4.NF.2 A). They compare
fractions by using benchmark fractions and finding commot
denominators or common numerators. Students explain thei

reasoning and record their results using the symbols >, =, and reasoning and record their results using the symbols >, = ar
< (CA Mathematics Framework, adopted Nov. 6, 2013). < (CA Mathematics Framework, adopted Nov. 6, 2013).
Examples: Comparing Fractions 4NF2A Y Examples: Comparing Fractions 4NFU

1

Students might compare [ractions to benchmark fractions—for example, comparing Lo ; when compar-
mg%and Sludenlsseelhatld-l and lhalsmcezwandi 1 lmusll:elrh-t'lhall 1

Sx1} o

2, Sludenlscompare and 2bywnunglhemmthacommondenommamr They find thatg-m %

26 1nd reason therefore that 2> Notice that students do not need to find the small-

e I’ 8 % 8 12
est common denominator (or two fractions; any common denominator will work,

and—

§ Ix1 W

3. Sludents can also find a commen numeralor to compare 3 and% They find thal § = 175 = ; and

1. Students mighl compare fractions to benchmark fractions—for example, comparng o3 L when com;
mggand . Students see lha11<-= and that since 2=--arm‘ 4 >;} l. il mys be true !hal% %

L Sludents compare y fand B by writing them wnh a commaon denominator. They find lbal 7 ;: :.

and = If, ﬁ ;: i 1. Nolicethat students do not need to find the sm

est common denominator lor two fractions; any comman denominator will work.

= and reason therefore thal

3. Students can also find 2 common rumerator 10 compare § and 13- They find that 3 i iTK; %and

|—7,- 17’):‘* == Then lhey reason that, since parts of size 2= 56 are larger than parts of si size g5 L when the |: t,?‘ :) Then they reason that, since parts of size = 56 are larger than parts of size J-when the
1
whole is the same, s> 7 whole is the same, 3 T
Adapted from ADE 2010. Adapted from ADE 2010

Ilustrative Task:
¢ Using Benchmark Fractions to Compare
http://www.illustrativemathematics.org/illustrations/8 12

Melissa gives her classmates the following explanation for why -’¢ < &

1 con compare both & and 3 to ;.

Since 4 and 5 are unit fractions and fifths ore smoller than fourths, |

know that + < 1.

1 aiso know that 1 is the same as 3, so 3 IS bigger than .

Therefore ¢ < 3,

Tulare Céunty
Office of Education
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Illustrative Task:
o Using Benchmark Fractions to Compare
http://www.illustrativemathematics.org/illustrations/81:2

Melissa gives her classmates the following explanation for why -'; <

! can compare both L and 3 10 .

Since ¢ and 4 are unit froctions and fifths are smaller than fourths
knowthat 4 < 1.

1also know thar | Is the some as =, 50 = Is bigger than .

Therefore | = 3.
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4" Grade — CCSS for Mathematics

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

4.NF.3 Understand a fraction a/b with a> | as a sum of
fractions 1/b.

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

b. Decompose a fraction into a sum of fractions with the same
denominator in more than one way, recording each
decomposition by an equation. Justify decompositions, e.g.,
by using a visual fraction model. Examples: 3/8 = 1/8 + 1/8 +
1/8;3/8=1/8+2/8;21/8=1+1+1/8=8/8+8/8+1/8.

c¢. Add and subtract mixed numbers with like denominators,
e.g., by replacing each mixed number with an equivalent
fraction, and/or by using properties of operations and the
relationship between addition and subtraction.

d. Solve word problems involving addition and subtraction of
fractions referring to the same whole and having like
denominators, e.g., by using visual fraction models and
equations to represent the problem.

Essential Skills and Concepts:

O Converting fractions into common denominators
O Multiplying fractions

O Multiplying by a whole number as a fraction (n/n)
O Addition/Subtraction

Question Stems and Prompts:

v What fractions make up 3/87 (1/8 + 1/8 +1/8)

v How many different ways can we decompose 3/8?

v How many ways can you decompose 2 '/3?

v" What does the 2 represent? What would that look like as
a fraction?

Vocabulary Spanish Cognates

Tier 2

e simplify simplificar

e decompose descomponer

Tier 3

* numerator numerador

denominador
fracciones equivalentes
numero mezclado

e denominator
e equivalent fractions
* mixed numbers

Standards Connections
4 NF.3a-c 2 4.NF.3d, 4.NF.5, 4 MD.2
4NF.3d 2 4.MD.2, 4 MD .4

Tulare Caunty hitp://commoncore.icoe.org/licensing
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4.NF.B Build fractions from unit fractions by applying
and extending previous understandings of operations on
whole numbers.

4.NF.3 Understand a fraction a/b with a > | as a sum of
fractions 1/b.

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

b. Decompose a fraction into a sum of fractions with the sar
denominator in more than one way, recording each
decomposition by an equation. Justify decompositions, e.g.,
by using a visual fraction model. Examples: 3/8 = 1/8 + 1/8
1/8;3/8=1/8+2/8,21/8=1+1+1/8=8/8+8/8+ /8.
¢. Add and subtract mixed numbers with like denominators,
e.g., by replacing each mixed number with an equivalent
fraction, and/or by using properties of operations and the
relationship between addition and subtraction.

d. Solve word problems involving addition and subtraction -
fractions referring to the same whole and having like
denominators, e.g., by using visual fraction models and
equations to represent the problem.

Essential Skills and Concepts:

O Converting fractions into common denominators
O Multiplying fractions

O Multiplying by a whole number as a fraction (n/n)
O Addition/Subtraction

Question Stems and Prompts:

v What fractions make up 3/8? (1/8 + 1/8 +1/8)

v How many different ways can we decompose 3/8?

v How many ways can you decompose 2 '/?

v" What does the 2 represent? What would that look like a
a fraction?

Vocabulary Spanish Cognates

Tier 2

o simplify simplificar

® decompose descomponer

Tier 3

®  numerator numerador

* denominator denominador

fracciones equivalentes
numero mezclado

equivalent fractions
mixed numbers

Standards Connections
4.NF.3a-c = 4.NF.3d, 4.NF.5, 4. MD.2
4.NF.3d > 4 MD.2, 4 MD .4
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.NF.B.3

Standard Explanation

in grade four, students extend previous understanding of
addition and subtraction of whole numbers

to add and subtract fractions with like denominators
(4NF3A).

Students begin by understanding a fraction %as a sum of the
unit fractions %. In grade three, students a learned that the

fraction b represents parts when a whole is broken into 4
equal parts (i.e., parts of | size b.) However, in grade four,
students connect this understanding of a fraction with the
operation of addition; for instance, they see now that if a
whole is broken into 4 equal parts and 5 of them are taken,

then this is represented by both gand the expression % + % +
% + % + % (4.NF.3bA). They experience composing fractions

from and decomposing fractions into sums of unit fractions
and non-unit fractions in this general way—for example, by

. 5
seeing - also as:

Bl
o

=

+5+

Bl
FN-

N8

+ or + or

o

+

& |-

Students write and use unit fractions while working with
standard 4.NF.3b A, which supports their conceptual
understanding of adding fractions and solving problems
{4.NF.3a A, 4 NF.3d&). Students write and use unit fractions
while decomposing fractions in several ways (4. NF.3bA).
This work helps students understand addition and subtraction
of fractions (4.NF.3a A ) and how to solve word problems
involving fractions with the same denominator (4.NF.3d 4).
Writing and using unit fractions also helps students avoid the
common misconception of adding two fractions by adding
their numerators and denominators—for example,
erroneously writing. In general, the meaning of addition is the
same for both fractions and whole numbers. Students
understand addition as “putting together” like units, and they
visualize how fractions are built from unit fractions and that a
fraction is a sum of unit fractions.

Students may use visual models to support this
understanding—for example, showing thatg = % + % + % +

§+ %by using a number line model (MP.1, MP.2, MP .4,
MP.6, MP.7) (CA Mathematics Framework, adopted Nov. 6, 2013},

Using the number Ilnelns.eelhat%— %+%+:—l‘+%+é

Segments of length %
a ./ 1 2 3 4

5 sepments pulend 1o end ™ S 1,1.1
R L R B

]

1,1
3t3

Sowre UA Progressions Documents 2003a.
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4.NF.B.3

Standard Explanation

In grade four, students extend previous understanding of
addition and subtraction of whole numbers

to add and subtract fractions with like denominators
(4.NF34).

Students begin by understanding a fraction % as a sum of the

. .1
unit fractions b In grade three, students a learned that the

fraction b represents parts when a whole is broken into b
equal parts (i.e., parts of | size b.) However, in grade four,
students connect this understanding of a fraction with the
operation of addition; for instance, they see now that if a
whole is broken into 4 equal parts and 5 of them are taken,

then this is represented by both ; and the expression i- + % -
% + % + %(4.NF.3bA ). They experience composing fractiot

from and decomposing fractions into sums of unit fractions
and non-unit fractions in this general way—for example, by

. S
seeing ~ also as:

ENTS]
S frme

£t

+5+

R[N
B[

3
+= 1 or + or
4

B

4

al—

Students write and use unit fractions while working with
standard 4.NF.3b A, which supports their conceptual
understanding of adding fractions and solving problems
(4.NF.3a A, 4NF.3dA). Students write and use unit fractiol
while decomposing fractions in several ways (4.NF.3bA).
This work helps students understand addition and subtractio
of fractions (4.NF.3aA) and how to solve word problems
involving fractions with the same denominator (4 NF.3d A’
Writing and using unit fractions also helps students avoid th
common misconception of adding two fractions by adding
their numerators and denominators—for example,
erroneously writing. In general, the meaning of addition is t
same for both fractions and whole numbers. Students
understand addition as “putting together” like units, and the:
visualize how fractions are built from unit fractions and that
fraction is a sum of unit fractions.

Students may use visual models to support this
understanding—for example, showing that g = % + ;— + % +
3+ 3 by using a number line model (MP.1, MP.2, MP.4,
MP.6, MP.7} (CA Mathematics Framework, adopted Nov. 6, 2013).

Using the number line to see that% = %+%+-‘5+%+_!
Segments of length 13
0 1

2 3 4

Esegm:ntspu:.-endlo;r;&--\\s 1,1,5,1,1
FTITITITIYS

Sourer L Progressions Documents 20132
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L 4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

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

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

a. Understand a fraction a/b as a multiple of 1/b. For example,
use a visual fraction model to represent 5/4 as the product 5 x
(1/4), recording the conclusion by the equation 5/4 = 5 x
(1/4).

b. Understand a multiple of a/b as a multiple of 1/b, and use
this understanding to multiply a fraction by a whole number.
For example, use a visual fraction model to express 3 x (2/5)
as 6 x (1/5), recognizing this product as 6/5. (In general, n x
(a/b) = (n x a)/b.)

c. Solve word problems involving multiplication of a fraction
by a whole number, e.g., by using visual fraction models and
equations to represent the problem. For example, if each
person at a party will eat 3/8 of a pound of roast beef, and
there will be 5 people at the party, how many pounds of roast
beef will be needed? Between what two whole numbers does
your answer lie?

Essential Skills and Concepts:
O Multiplication of fractions
O Decompose fractions

Question Stems and Prompts:
v" How many different ways can we write 5/4?
(1/4+1/4+1/4+1/4+1/4 or 1/4 x 5)

Vocabulary Spanish Cognates
Tier 2

® more mas

® less

¢ equal igual

® more than mas que

e less than menos que

Tier 3

e expanded form forma expandida

¢ equalto igual a

Standards Connections
4.NF 4a = 4 NF.4b, 4 NF.4c
4.NF.4b - 4 NF.4¢

4 NF.4¢c 2> 4 MD.2
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4.NF.B Build fractions from unit fractions by applying
and extending previous understandings of operations on
whole numbers.

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

a. Understand a fraction a/b as a multiple of 1/b. For examp
use a visual fraction model to represent 5/4 as the product 5
(1/4), recording the conclusion by the equation 5/4 =5 =
(1/4).

b. Understand a multiple of a/b as a multiple of 1/b, and use
this understanding to multiply a fraction by a whole numbei
For example, use a visual fraction model to express 3 = (2/5
as 6 x (1/5), recognizing this product as 6/5. (In general, n »
(a/b) = (n x a)/b.)

c¢. Solve word problems involving multiplication of a fractic
by a whole number, e.g., by using visual fraction models an
equations to represent the problem. For example, if each
person at a party will eat 3/8 of a pound of roast beef, and
there will be 5 people at the party, how many pounds of roa
beef will be needed? Between what two whole numbers doe
your answer lie?

Essential Skills and Concepts:
O Multiplication of fractions
O Decompose fractions

Question Stems and Prompts:
v How many different ways can we write 5/4?
(1/4+1/4+1/4+1/4+1/d or 1/4 x 5)

Vocabulary Spanish Cognates
Tier 2

¢ more mas

¢ less

e equal igual

e more than mas que

o less than menos que

Tier 3

e expanded form forma expandida

* equalto igual a

Standards Connections

4 NF.d4a = 4 NF.4b, 4 NF .4c
4 NF.4b = 4 NF.4c

4 NF.4¢c < 4.MD.2

Tulare Ceunty http://commoncore.tcoe.org/licensing
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.NF.B.4

Standard Explanation

In grade three, students learned that 3% 7 can be represented
as the total number of objects in 3 groups of 7 objects and
that they could solve this by adding 7 + 7 + 7. Fourth-grade
students apply this concept to fractions, understanding a

fraction % as a multiple of % (4.NF.4a A). This understanding

is connected with standard 4.NF.3, and students make the
. 5 1
shift to see 7 as 5 X3

Students then extend this understanding to make meaning of

the product of a whole number and a fraction (4.NF.4b A )}—

for example, seeing in the following ways:

r4 2 2
5 5 5
i1 11 11
55 55 58
e 2_3x2 6
STIYSTTR TS

Seurce: UA Progressions Documenls 2013a

Students are also presented with opportunities to work with
word problems involving multiplication of a fraction by a

whole number to relate situations, models, and corresponding

equations (4.NF.4c A) (CA Mathematics Framework,
adopted Nov. 6, 2013).

IHustrative Task:
e Sugar in six cans of soda
http://www.illustrativemathematics.org/illustrations/857
For a cenaln brand of orange soda. each can contains |: cup of sugar.

a. How many cups of sugar are there in six cans of this orange soda?

b. Draw a picture representing the answer 10 {a)

Solution b:

Bolutlon: Using a bar diagram

o i
1can: == cup

3 4 _ b4 _ M 9 3
6cans.6xi—,|=]—‘=-,‘—,|—=l-l-i--limps

Therewouldbel‘-;omsofwoarhScmofsoda.
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4.NF.B.4

Standard Explanation

In grade three, students learned that 3x 7 can be representec
as the total number of objects in 3 groups of 7 objects and
that they could solve this by adding 7 + 7 + 7. Fourth-grade
students apply this concept to fractions, understanding a

fraction % as a multiple of % (4.NF.4a A). This understandi

is connected with standard 4.NF.3, and students make the

. 5 1
shift to see » as 5 x;.

Students then extend this understanding to make meaning o
the product of a whole number and a fraction (4.NF.4b A)-
for example, seeing in the following ways:

2 2 2

s 5 5

g

11 11 i1

5% 55 55
W R Y
sY5YsTTR 7S

Source: UA Progrestions Documents 2013

Students are also presented with opportunities to work with
word problems involving multiplication of a fraction by a
whole number to relate situations, models, and correspondir
equations (4.NF.dc A)(CA Mathematics Framework,
adopted Nov. 6, 2013).

Illustrative Task:
® Sugar in six cans of soda
http://www.illustrativemathematics.org/illustrations/85"
For a certain brand of orange s0da, each can contains :, cup of sugar.

a. How many cups of sugar are there in six cans of this orange soda?

b. Draw a picture representing the answer o (a).

Solution b:

Bofution: Using a bar diagram

1 i it )

|‘5 cup

tcan: = cup

=l =l ops

0 4
Gcans.ﬁxﬁ= & T

There would be | 3 cups of sugar in 6 cans of soda.
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. 4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.NF.C Understand decimal notation for fractions, and
compare decimal fractions.

4.NF.5 Express a fraction with denominator 10 as an
equivalent fraction with denominator 100, and use this
technique to add two fractions with respective denominators
10 and 100.4 For example, express 3/10 as 30/100, and add
3/10 + 4/100 = 34/100.

Essential Skills and Concepts:
O Convert fractions

O Multiply fractions

O Create equivalent fractions
O Add equivalent fractions

Question Stems and Prompts:

v

Vocabulary Spanish Cognates
Tier 2

* more mas

e less

e number numero

e  more than mas que

® less than menos que

e count contar / cuenta

* convert convertir

Tier 3

¢ decimal fraction fraccion decimal

e expanded form forma expandida

s equalto igual a

s equivalent fraction fraccion equivalente
¢ tenths

e hundredths

Standards Connections
4.NF.5 2 4.NF.6, 4.MD.2

Tulare Ceunty http://cemmoncore.tcoc.orglicensing
Office of Education m 2% edition 6/19

4.NF.C Understand decimal notation for fractions, an
compare decimal fractions.

4.NF.5 Express a fraction with denominator 10 as an
equivalent fraction with denominator 100, and use this
technique to add two fractions with respective denominator
10 and 100.4 For example, express 3/10 as 30/100, and add
3/10 +4/100 = 34/100.

Essential Skills and Concepts:
O Convert fractions

O Multiply fractions

O Create equivalent fractions
O Add equivalent fractions

Question Stems and Prompts:

v

Vocabulary Spanish Cognates
Tier 2

* more mas

o less

® number numero

¢ more than mas que

e less than menos que

* count contar / cuenta

e convert convertir

Tier 3

e decimal fraction fraccion decimal

e expanded form forma expandida

e cqualto igual a

e equivalent fraction fraccion equivalente
¢ tenths

e hundredths

Standards Connections
4 NF.5 2 4.NF.6, 4.MD.2

Tulare County http://commoncore.tcoe.org/licensin
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4" Grade — CCSS for Mathematics

4™ Grade — CCSS for Mathematics

4.NF.C.5

Standard Explanation

Fourth-grade students develop an understanding of decimal
notation for fractions and compare decimal fractions
(fractions with a denominator of 10 or 100). This work lays
the foundation for performing operations with decimal
numbers in grade five. Students learn to add decimal fractions
by converting them to fractions with the same denominator

(4.NF.5 A) For example students express 703 Too before

100
they add ﬁﬁ + m = 1o Students can use graph paper,

base-ten blocks, and other place-value models to explore the
relationship between fractions with denominators of 10 and
100 (adapted from UA Progressions Documents 2013a) (CA
Mathematics Framework, adopted Nov. 6, 2013).

NF Progression Information:

Students in Grade 4 work with fractions having denominators
10 and 100. Because it involves partitioning into 10 equal
parts and treating the parts as numbers called one tenth and
one hundredth, work with these fractions can be used as
preparation to extend the base-ten system to non-whole
numbers (Number and Operations — Fractions, 3 — 5,
September 19, 2013
http://ime.math.arizona.edu/progressions/).

Illustrative Task:
¢ Expanded Fractions and Decimals
http://www.illustrativemathematics.org/illustrations/145

Fraction Emparded Fraction Fomn Expanded Decimal Form Decimal
# L 4043406+ 005 1365
ns

ws

=

=

Tulare Ceunty
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4.NF.C.5

Standard Explanation

Fourth-grade students develop an understanding of decimal
notation for fractions and compare decimal fractions
(fractions with a denominator of 10 or 100). This work lays
the foundation for performing operations with decimal
numbers tn grade five. Students learn to add decimal fractic
by converting them to fractions with the same denominator

(4.NF.5 A) For example students express i as ﬁ before

they add 2 4+ 2 = Students can use graph paper,

100 ' 100 _ 100’
base-ten blocks, and other place-value models to explore th
relationship between fractions with denominators of 10 and
100 (adapted from UA Progressions Documents 2013a) (C:

Mathematics Framework, adopted Nov. 6, 2013).

NF Progression Information:

Students in Grade 4 work with fractions having denominatc
10 and 100. Because it involves partitioning into 10 equal
parts and treating the parts as numbers called one tenth and
one hundredth, work with these fractions can be used as
preparation to extend the base-ten system to non-whole
numbers (Number and Operations — Fractions, 3 - 5,
September 19,2013
http://ime.math.arizona.edu/progressions/).

Illustrative Task:
¢ Expanded Fractions and Decimals
http://www.illustrativemathematics.org/illustrations/14!

Fragton Expanded Fraction Form Expanced Decimal Form Decimal
ai W34 24 40+3406+005 065
na

ag

T

1B
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.NF.C Understand decimal notation for fractions, and
compare decimal fractions.

4.NF.6 Use decimal notation for fractions with
denominators 10 or 100. For example, rewrite 0.62 as 62/100;
describe a length as 0.62 meters; locate 0.62 on a number line
diagram.

Essential Skills and Concepts:

O Place value more than 0 and less than |

0 Number line

O Decimals to the right of the zero represent zeros in the
denominator

Question Stems and Prompts:

v Count forward beginning at 1.

v What number comes next? How do you know?
v Count by ones.

v" Count by tens.

Vocabulary Spanish Cognates
Tier 2

® more mas

* less

e equal igual

Standards Connections
4 NF.6 2 4NF.7, 4MD.2

Tulare Ciunty http://commoncore.tcoe.org/licensing
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4.NF.C Understand decimal notation for fractions, am
compare decimal fractions,

4.NF.6 Use decimal notation for fractions with
denominators 10 or 100. For example, rewrite 0.62 as 62/1(
describe a length as 0.62 meters; locate 0.62 on a number li
diagram.

Essential Skills and Concepts:

O Place value more than 0 and less than |

0O Number line

O Decimals to the right of the zero represent zeros in the
denominator

Question Stems and Prompts:

v Count forward beginning at 1.

v" What number comes next? How do you know?
v Count by ones.

v" Count by tens.

Vocabulary Spanish Cognates
Tier 2

® more mas

* less

¢ equal igual

Standards Connections
4.NF.6 2 4.NF.7, 4 MD.2

Tulare Cieunty hetp:/icommoncore.teoe.org/licensin
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4" Grade — CCSS for Mathematics

4™ Grade — CCSS for Mathematics

4.NF.B.6

Standard Explanation

In grade four, students first use decimal notation for fractions
with denominators 10 or 100 (4.NF.6 A), understanding that
the number of digits to the right of the decimal point indicates
the number of zeros in the denominator. Students make
connections between fractions with denominators of 10 and
100 and place value. They read and write decimal fractions;
for example, students say 0.32 as “thirty- two hundredths” and

learn to flexibly write this as both 0.32 and = 00"

Focus, Coherence, and Rigor

To reinforce student understanding, teachers are urged to consistently use place-
value-based language when naming decimals—{or example, by saying “lour-tenths”
rather than “point four” when referring to 0.4, and by saying “sixty-eight hundredths®
as opposed Lo “point sixty-eight™ or “point six eight” when referring to 0.68

32
Students represent values such as 0.32 or mon a number

line. They reason that -—0 is a little more than —— (or IJ) and

30
W
100 o0’ 5 it would be placed

on the number Ilne near that value (MP.2, MP .4, MP.5, MP.7)

(CA Mathematics Framework, adopted Nov. 6, 2013).
0.32

100
less than — (or— ). It is closer to —

- ] ] 1 | ] /] ] ] ! 1 1 -
hd | L ) I i T t k 1 I T e

0 ¢1 02 03 04 05 06 07 08 09 1.0

NF Progression Information:

Using the unit fractions 11—0 and ﬁ non-whole numbers like

23% can be written in an expanded form that extends the
form used with whole numbers: 2 X 10+ 3 x 1+
7 X 113 as with whole-number expansions (Number and

Operations — Fractions, 3 — 5, September 19, 2013
http:/ime.math.arizona.edw/progressions’}.

Ilustrative Task:
* Dimes and Pennies
http://www.illustrativemathematics.org/illustrations/ 152

Adimeis -m of a dollar and a penny is ﬁ of a dollar

What fraction of a dollar is & dimes and 3 pennies? Write your answer in
both fraction and decimal form.

M Commentary

Studenits may think of this task in different ways. Some may think of the
equivalence between dimes and penmies, stating that 6 dimes s
equvalent to 60 pennies, thus giving a total of 63 penntes which can be
represented as 1'-&; or (.63 of a dolar. Others may think of [; as being
equivalent to (i and then add i plus 5 to total fi; or (163 of a
doliar.

Tulare Ciunty http://commoncore.tcoe.orplicensing
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4.NF.B.6

Standard Explanation

In grade four, students first use decimal notation for fractior
with denominators 10 or 100 (4.NF.6 A ), understanding th
the number of digits to the right of the decimal point indicat
the number of zeros in the denominator. Students make
connections between fractions with denominators of 10 and
100 and place value. They read and write decimal fractions:
for example, students say 0.32 as “thirty- two hundredths” a

learn to flexibly write this as both 0.32 and —= 100"

Focus, Ccherence, and Rigor

To reinforce student understanding, teachers are urged (o consistently use place-
value-based language when naming decimals—for example, by saying "four-tenths’
rather than "point four” when referring to 0.4, and by saying “sixty-eight hundredth
as opposed to “point sixty-eight” or “point six eight” when referring t0 0.68.

32
Students represent values such as 0.32 or TogONa number

line, They reason that —0- is a little more than ——(or 0) an

100
less than m (or ) It is closer lo , S0 it would be plac

on the number I1ne near that value (MP.2, MP.4, MP.5, MP.

(CA Mathematics Framework, adopted Nov. 6, 2013).
0.32

- | [ | | l | | 1 | 13 1 | y
T 1 T ]

T i I | | i T
0 01 02 03 04 05 06 07 08 09 10

NF Progression Information:

. . . 1
Using the unit fractions m and m, non-whole numbers lik

23 1—-"0 can be written in an expanded form that extends the
form used with whole numbers: 2 x 1043 x 1+

1 . .
7 % 0 25 with whole-number expansions (Number and

Operations - Fractions, 3 — 5, September 19, 2013
hitpy/fime.math.arizona.edu/progressions).

Illustrative Task:
# Dimes and Pennies
http://www.illustrativemathematics.org/illustrations/152

Adime is 1 of a dollar and a penny is 15 of a dollar,

What fraction of a dollar 1s & dimes and 3 pennies? Write your answer in
boeth fract:on and decimal form

IM Commentary

Students may think of this task in different ways. Some may think of the
equivalence between dimes and pennies, stating that 6 dimes is

equivalent to 60 pennles, thus giving a total of 63 pennies which ¢an be
represented as m or(1.6X of a dollar Others may think of f; as being
equivalent 1o {; and then add i plus i to total fy or 01,63 of a
dollar.

Tutare Caunty
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.NF.B Understand decimal notation for fractions, and
compare decimal fractions.

4.NF.7 Compare two decimals to hundredths by reasoning
about their size. Recognize that comparisons are valid only
when the two decimals refer to the same whole. Record the

results of comparisons with the symbols >, =, or <, and justify

the conclusions, e.g., by using the number line or another
visual model. CA

Essential Skills and Concepts:

O Number order of decimals

O Place Value

O Compare fractions with same denominator
[0 Same whole denominator

Question Stems and Prompts:

¥ ...is more than/less than ...because....

¥~ Do these fractions have a common denominator?
v Are these fractions equivalent? How do you know?

Vocabulary Spanish Cognates
Tier 2

® convert convertir

Tier 3

denominador
fraccion equivalente

e denominator
e equivalent fractions

Standards Connections
4 NF.7 € 4NF.2, 4 NF.6

4.NF.7 Example:

{ommon Misconceptions
o Studenls somelimes {reat decimals as whele numbers when making comparisons of two decimak,
ignaring place value. For example, they may think that 0.2 <0.07 simply because 2<7.

¢ Sludents sometimes think, “The longer the decimol mumber, the greater the value.* For example, they may
think that 0.03 is greater than 0.3,

Tulare Caunty http://commoncore.icoe.org/licensing
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4.NF.B Understand decimal notation for fractions, and
compare decimal fractions.

4.NF.7 Compare two decimals to hundredths by reasoning
about their size. Recognize that comparisons are valid only
when the two decimals refer to the same whole. Record the
results of comparisons with the symbols >, =, or <, and justi
the conclusions, e.g., by using the number line or another
visual model. CA

Essential Skills and Concepts:

O Number order of decimals

O Place Value

O Compare fractions with same denominator
O Same whole denominator

Question Stems and Prompts:

v' ...is more than/less than ...because....

v" Do these fractions have a common denominator?
v" Are these fractions equivalent? How do you know?

Vocabulary Spanish Cognates
Tier 2

s convert convertir

Tier 3

denominador
fraccion equivalente

e denominator
e equivalent fractions

Standards Connections
4 NF.7 € 4NF.2, 4NF.6

4.NF.7 Example:

{ommon Misconceptions
+ Sludents sometimes treat decienals as whole numbers when making comparisans of two decimak,
ignoring place value. For example, they may think that 0.2<0.07 simply because 2<7.

o Students sometimes think, “The konger the decimal number, the greater the vakue * For example, they ma
think that 0.03 s greater than 0.3,

Tulare C#unty hitp://commoncore.tcoe.org/licensing
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.NF.B.7

Standard Explanation

Students compare two decimals to hundredths by reasoning
about their size (4.NF.7 A). They relate their understanding
of the place-value system for whole numbers to fractional
parts represented as decimals. Students compare decimals
using the meaning of a decimal as a fraction, making sure to
compare fractions with the same denominator and ensuring
that the “wholes™ are the same.

NF Progression Information:
Students compare decimals using the meaning of a decimal as
a fraction, making sure to compare fractions with the same
denominator. For example, to compare 0.2 and 0.09, students
think of them as 0.20 and 0.09 and see that 0.20> 0.09
because

2

00~ Ton
(Number and Operations — Fractions, 3 - 5, September 19,
2013 hitp://ime.math.arizona.edu/progressions/).

Illustrative Task:
e Using Place Value
http://www.illustrativemathematics.org/illustrations/182

Task
a. Fil in the following blanks to:

0.17, 0.27,

, _ 0.56, 0.66,

103.12, 103.32,

103.12, 103.16

103.12. 113.12.

= Count by tenths:
« Count by teriths:
+ Count by tenths.
= Count by hundredths

= Count by tens:

b. Fill in the blank with <, =, or > to rmake the correct comparison,

s -4 tenths + 3 hundredths 2 tenths + 12 hundredths

= 3 hundredths + 4 tenths _ 2 tenths + 22 hundredths

s 35 hundredths + | tenth 11 tenths + 4 hundredths

Tulare Caunty hitp:/icommoncore.teoe.orglicensing
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4.NF.B.7

Standard Explanation

Students compare two decimals to hundredths by reasoning
about their size (4.NF.7 A). They relate their understanding
of the place-value system for whole numbers to fractional
parts represented as decimals. Students compare decimals
using the meaning of a decimal as a fraction, making sure to
compare fractions with the same denominator and ensuring
that the “wholes” are the same.

NF Progression Information:

Students compare decimals using the meaning of a decimal
a fraction, making sure to compare fractions with the same
denominator. For example, to compare 0.2 and 0.09, student
think of them as 0.20 and 0.09 and see that 0.20> 0.09

because

20 i
100~ 100

(Number and Operations — Fractions, 3 — 5, September 19,
2013 http://ime.math.arizona.edu/progressions/).

Illustrative Task:
e Using Place Value
http://www.illustrativemathematics.org/illustrations/1 82

Task
a. Fill in the following blanks to:
0.17. 0.27

iy + 0.56, 0.66,

103.12, . 103.32,

103.12, 103.16

. 103,12, 113.12, . o

= Count by tenths:

= Count by tenths:

= Count by tenths:

# Count by hundredths
= Count by tens

b. Fill in the blank with <, =, or > to make the correct comparisc

= 4 tenths + 3 hundredths _ 2 tenths + 12 hundredths
= 3 hundredths + J4 tenths _____ 2 tenths + 22 hundredths

= 5 hundredths + 1 tenth 11 tenths + 4 hundredths

Tulare Ciunty

http://commoncore.tcoe.org/licensing
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4™ Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.MD.A Solve problems involving measurement and
conversion of measurements from a larger unit to a
smaller unit.

4.MD.1 Know relative sizes of measurement units within
one system of units including km, m, cm; kg, g; Ib, oz.; |,
ml; hr, min, sec. Within a single system of measurement,
express measurements in a larger unit in terms of a smaller
unit. Record measurement equivalents in a two-column
table. For example, know that 1 ft is 12 times as long as 1
in. Express the length of a 4 ft snake as 48 in. Generate a
conversion table for feet and inches listing the number pairs
(1, 12), (2, 24), (3, 36), ...

Essential Skills and Concepts:

O Number patterns

O Add/Multiply fluently

O Place value in the metric system

Ol Place value in the English system

O Two column tables

Question Stems and Prompts:

v How many meters are there in a kilometer?

v What does the prefix kilo-, hecto-, deka-, represent?

v" How are Kilo-, hecto-, deca-, different from deci, centi-,
and mifli-.

v Describe the relationship between a gram, a meter, and
a liter.

Vocabulary Spanish Cognates

Tier 2

s convert convertir

s foot

Tier 3

s kilo- kilo-

e hecto- hecto-

e deca- deca-

s deci- deci-

¢ denti- centi-

e milli- mili

e vyard yarda

* mile milla

* minute minuto

Standards Connections
4MD.1 24MD.2

Tulare Ceunty http://commoncare.tcoe.arg/licensing
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4.MD.A Solve problems involving measurement and
conversion of measurements from a larger unit to a
smaller unit.

4.MD.1 Know relative sizes of measurement units within
one system of units including km, m, cm; kg, g; Ib, 0z.; |,
ml; hr, min, sec. Within a single system of measurement,
express measurements in a larger unit in terms of a smaller
unit. Record measurement equivalents in a two-column
table. For example, know that 1 ft is 12 times as long as 1
in. Express the length of a 4 ft snake as 48 in. Generate a
conversion table for feet and inches listing the number pairs
(1,12), (2, 24), (3, 36), ...

Essential Skills and Concepts:

O Number patterns

O Add/Multiply fluently

0O Place value in the metric system

O Place value in the English system

O Two column tables

Question Stems and Prompts:

v" How many meters are there in a kilometer?

v" What does the prefix kilo-, hecto-, deka-, represent?

v" How are Kilo-, hecto-, deca-, different from deci, centi-,
and milli-.

v" Describe the relationship between a gram, a meter, and
a liter.

Vocabulary Spanish Cognates

Tier 2

e convert convertir

s foot

Tier 3

e kilo- kilo-

e hecto- hecto-

e deca- deca-

® deci- deci-

o denti- centi-

o milli- mili

e vyard yarda

* mile milla

*  minute minuto

Standards Connections
4 MD.l 24MD.2

Tulare Cwunty hittp://commoncore.tcoe.org/licensing

Office of Education 2™ edition 6/19
Tim & Wy, Covinty Separmmadomy o Scassin 1 n



4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.MD.A.1

Standard Explanation

Students will need ample opportunities to become familiar
with new units of measure. In prior years, work with units
was limited to units such as pounds, ounces, grams,
kilograms, and liters, and students did not convert
measurements.

Students may use two-column tables to convert from larger
to smaller units and record equivalent measurements. For
example:

kg '3 ft in Ib oz
1 1000 1 12 1 6
2 2000 2 24 2 32
3 3000 3 36 3 48

(CA Mathematics Framework, adopted Nov. 6, 2013)

Geometric Measurement Progression Information:
Solve problems involving measurement and conversion of
measurements from a larger unit to a smaller unit Fourth
graders learn the relative sizes of measurement units within
a system of measurement including: length: meter (m),
kilometer (km)}, centimeter (cm), millimeter (mm); volume:
liter (1), milliliter (mi, I cubic centimeter of water; a liter,

then, is 1000 ml); mass: gram (g, about the weight of a cc of

water), kilogram (kg); time: hour (hr), minute (min), second
fsec) (Geometric Measurement, K — 5, June 23, 2012
http://ime.math.arizona.edu/progressions/}.

Illustrative Task:

®  Who is the tallest?
https://www.illustrativemathematics.org/content-
standards/4/MD/A/1/tasks/1 508

Mr. Liu asked the students in his fourth grade class to measure their
heights. Here are some of the heights they recorded:

Sarah S0inches
Jake "‘T feet
Andy 13 yards
Emily 4 feetand 4 inches

List the four students from tallest to shortest,

Tulare Caunty hitp://commoncore.teoe.arg/licensing
Officeof Education [{ec) D) | 2% edition 6119

4.MD.A.1

Standard Explanation

Students will need ample opportunities to become familiar
with new units of measure. In prior years, work with units
was limited to units such as pounds, ounces, grams,
kilograms, and liters, and students did not convert
measurements.

Students may use two-column tables to convert from larger
to smaller units and record equivalent measurements. For
example:

kg g ft in ib oz
1 1000 1 12 1 16
2 2000 2 24 2 32
3 3000 3 36 3 48

(CA Mathematics Framework, adopted Nov. 6, 2013)

Geometric Measurement Progression Information:
Solve problems involving measurement and conversion of
measurements from a larger unit to a smaller unit Fourth
graders learn the relative sizes of measurement units within
a system of measurement including: length: meter (m),
kilometer (kmy), centimeter (cm), millimeter (mm), volume:
liter (1), milliliter (ml, 1 cubic centimeter of water; a liter,
then, is 1000 ml); mass: gram (g, about the weight of a cc of
water), kilogram (kg); time: hour (hr), minute (min), second
(sec) (Geometric Measurement, K — 5, June 23, 2012
http://ime.math.arizona.edu/progressions/).

INustrative Task:

¢  Who is the tallest?
https://www.illustrativemathematics.org/content-
standards/4/MD/A/ 1 /tasks/1508

Mr. Liu asked the students in his fourth grade class to measure their
heights. Here are some of the heights they recorded:

Sarah 50 inches
Jake 4 feet
Andy 15 yards
Emily 4feet and 4 inthes

List the four students from tallest to shortest.

Tulare Caunty

http://commoncore.tcoe.org/licensing
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4™ Grade — CCSS for Mathematics

4.MD.A Solve problems involving measurement and
conversion of measurements from a larger unit to a
smaller unit.

4.MD.2 Use the four operations to solve word problems
involving distances, intervals of time, liquid volumes,
masses of objects, and money, including problems
involving simple fractions or decimals, and problems that
require expressing measurements given in a larger unit in
terms of a smaller unit. Represent measurement quantities
using diagrams such as number line diagrams that feature a
measurement scale.

Essential Skills and Concepts:
O Add/Subtract fluently

O Multiply/Divide fluently

O Use a number line correctly

Question Stems and Prompts:

v How much time has passed?

v" If you paid with a $20 bill, how much change would
you receive?

v" 1f you ran 2 miles, how many feet did you run?

Vocabulary Spanish Cognates
Tier 2

e money

® mass masa

® convert convertir

e distance distancia

Tier 3

e number line linea numerica
¢ volume volumen

s liters litro

e meter(s) metro(s)

e mile(s) milla(s)

e gallon(s) galones

Standards Connections
4MD.2 2 4.0A.3, 4NF.3d

focus, Coherence, and Rigor

In grade four, students use the four operations to solve word problems invalving
measurement quantities such as liquid volume, mass, and time (4.MD.1-2). Measure-
ment provides a context for solving problems using the four operations and connects
1o and supporis major grade-level work in the cluster "Use the four operations with
whale numbers to solve problems® (4.0A.1-34) and clusters in the domain *Number
and Operations—Fractions” (4.NF.1-44). For example, studenls use whole-number
multiplication to express measurements given in a larger unit in terms of a smaller
unit, and they solve word problems involving addition and subtraction of fractions or
multiplication of a fraction by a whole number.

Adapied from PARCC 2012
(CA Mathematies Framework, adopted Nov. 6, 2013)

Tulare Cunty hitp:/icommoncore.teoe.org/licensing
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4" Grade — CCSS for Mathematics

4.MD.A Solve problems involving measurement and
conversion of measurements from a larger unit to a
smaller unit.

4.MD.2 Use the four operations to solve word problems
involving distances, intervals of time, liquid volumes,
masses of objects, and money, including problems
involving simple fractions or decimals, and problems that
require expressing measurements given in a larger unit in
terms of a smaller unit. Represent measurement quantities
using diagrams such as number line diagrams that feature a
measurement scale.

Essential Skills and Concepts:
O Add/Subtract fluently

O Multiply/Divide fluently
O Use a number line correctly

Question Stems and Prompts:

v" How much time has passed?

v" If you paid with a $20 bill, how much change would
you receive?

v" If you ran 2 miles, how many feet did you run?

Vocabulary Spanish Cognates
Tier 2

® money

® mass masa

* convert convertir

o distance distancia

Tier 3

¢ number line linea numerica
e volume volumen

o liters litro

s meter(s) metro(s)

e mile(s) milla(s)

e pallon(s) galones

Standards Connections
4.MD.2 = 4.0A.3, 4 NF.3d

Focus, Coherence, and Rigor

In grade four, students use the four operations 1o solve word problems involving
measurement guantities such as liquid volume, mass, and time {4.MD.1-2}. Measure-
men! provides a context for solving problems using the four operations and connects
to and supports major grade-fevel work in the cluster “Use the four operations with
whole numbers to solve problems” (4.0A.1-34) and clusters in the domain “Number
and Operations—Fractions” (4.NF.1-44). For example, students use whole-number
multiplication to express measurements given in a larger unit in terms of a smaller
unit, and they solve word problems involving addition and subtraction of fractions or
multiplication of a fracticn by a whole number.

Adapted from PARCC 2012.
(CA Mathematics Framework, adopted Nov. 6, 2013)

Tulare Ceunty http://commoncore.tcoe.org/licensing
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4" Grade — CCSS for Mathematics

4.MD.A.2

Standard Explanation

Students in grade four begin using the four operations to
solve word problems involving measurement quantities
such as liquid volume, mass, and time (4.MD.2), including
problems involving simple fractions or decimals.

4" Grade — CCSS for Mathematics

4.MD.A.2

Standard Explanation

Students in grade four begin using the four operations to
solve word problems involving measurement quantities
such as liquid volume, mass, and time (4.MD.2), including
problems involving simple fractions or decimals.

' Examples: Word Problems Involving Measures 4.MD2

1. Division/Fractions: Susan has 2 feet of ribbon. She wants (o give her ribbon to her 3 best friends s each
friend gets the same amount. How much ribbon will each Iriend get? Students may record Lhesr solutions
by using fractions or inches.

Solution: The answer would be % of 2 fool, or 8 inches. Students are able 10 express the answer in
3
inches because (hey undersland that l, of 3 looi 18 4 inches and 5 of 2 loot is 2 groups of l‘
2. Addition: Mason ran for an hour and 15 minutes on Manday, 25 minutes on Tuesday, and 40 minutes on
Wednesday. What was the total number of minutes Mason ran?
Sofution: Sludents know that 60 minutes make up one hour. Ye know Mason can one hour, which is
60 minutes. He also ran 15 + 25 + 40 = 80 minutes more, which makes 140 1otal minutes.

3, Multiplication: Mario and his two brathers are selling lemonade, Mario brought ane and a half liters,
Javier beought 2 liters, and Ernesto brought 450 milliliters, How many total milfiliters of lemonade did
the boys have?

Solution: Students know that 1 liter is 1000 milliliters (ml}, so Mario brought 1000 + 500 = 1500 ml, and
Javier brought 2 x 1000 = 2000 ml. This means the three brothers had a tolal of 1500 + 2000 + 450 =
3950 ml,

Adapted from ADE 2010

(CA Mathematics Framework, adopted Nov. 6, 2013)

Geometric Measurement Progression Information:
Students also combine competencies from different domains
as they solve measurement problems using all four
arithmetic operations, addition, subtraction, multiplication,
and division. For example, “How many liters of juice does
the class need to have at least 35 cups if each cup takes 225
ml?” Students may use tape or number line diagrams for
solving such problems (MP1} (Geometric Measurement, K
—5,June 23,2012
http://ime.math.arizona.edu/progressions/}.

INustrative Task:
e Margie Buys Apples
https://www.illustrativemathematics.org/illustrations/873

Task

Margie bought 3 apples that cost 50 cents each. She paid with a five-
dollar bill. How much change did Margie receive?

Tulare Caunty hitp://commoncore.tcoc.org/licensing
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Examples: Word Problems Involving Measures 4.MD.2

1. Division/Fractions: Susan has 2 feet of ribbon. She wants 10 give her ribbon ta her 3 best friends so eact
friend gets the same amount. How much ribbon will each friend get? Students may record their solution
by using fractions or inches.

Sofution: The answer would beji of afoot, or Binches. Students are able to express the answer in
bl
inches because they understand that § of a foot is 4 inches and 3 of a koot i 2 groups of .

2. Mddition: Mason ran for an hour and 15 minutes on Monday, 25 minutes on Tuesday, and 40 minutes on
Wednesday. What was the lotal number of minutes Mason ran?

Sofution: Students know that 60 minutes make up one hour. We know Mason ran one hour, which is
60 minutes. He also ran 15 + 25 + 40 = 80 minutes more, which makes 140 tolal minutes,

3. Multiplication: Mario and hrs two brothers are selling lemonade. Mario brought one and a hall Gters,
Javier brought 2 liters, and Ermesto broughs 450 milliliters. How many total milliliters of lemonade did
the boys have?

Solution: Students know that 1 liter is 1000 milliliters {ml), so Mario brought 1000 + 500 = 1500 ml, and
Javier brought 2 x 1000 = 2000 ml. This means the three brothers had a total of 1500 + 2000 + 450 =
3950 ml.

Adapied from ADE 2010,

(CA Mathematics Framework, adopted Nov. 6, 2013)

Geometric Measurement Progression Information:
Students also combine competencies from different domains
as they solve measurement problems using all four
arithmetic operations, addition, subtraction, multiplication,
and division. For example, “How many liters of juice does
the class need to have at least 35 cups if each cup takes 225
m1?” Students may use tape or number line diagrams for
solving such problems (MP1) (Geometric Measurement, K
— 5, June 23, 2012
http://ime.math.arizona.edu/progressions/).

Illustrative Task:
e Margie Buys Apples
https://www.illustrativemathematics.org/illustrations/873

Task

Margie bought 3 apples that cost 50 cents each. She paid with a five
dollar bill. How much change did Margie receive?

Tulare Cunty
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.MD.A Solve problems involving measurement and
conversion of measurements from a larger unit to a
smaller unit.

4.MD.3 Apply the area and perimeter formulas for
rectangles in real world and mathematical problems. For
example, find the width of a rectangular room given the area
of the flooring and the length, by viewing the area formula
as a multiplication equation with an unknown factor.

Essential Skills and Concepts:
O Multiplying fluently

O Dividing fluently

O Variables

Question Stems and Prompts:

v" Draw/model the situation.

v" How is perimeter different from area?

v What is the relationship between area and perimeter?

Vocabulary Spanish Cognates
e area area

® perimeter perimetro

Standards Connections
4.MD.3 € 3.0A.4,3.MD.7b, 3.MD.8

4.MD.3 Examples:

Example; Area and Perimeter of Rectangles (MP.2, MP4) 4MD.3

Sally wants 1o build a pen for her dog, Callie. Her parents give her $200 to buy the lending material, but they
want Sally to design the pen. Her parents suggest Lhat she consider different plans. Her parents also remind
her that Callie needs 25 much raom as possible (o run and play, that the pen can be placed anywhere in

the yard, and 1hat the wall of the house could be used as one side of the pen. Sally decides to buy lencing

material that costs $8.50 per foot. She abso needs at least one three-fool-wide gate for the pen that costs §15.

*  Design a pen lor Callie. Experiment with different pen designs and consider the advice from Sally's
parenis. $ally's house can be any conliguration.

® ‘Write a fetter to Sally with your diagrams and calculations. Explain why some designs are better for
Calfie than others,

4.MD.A Solve problems involving measurement and
conversion of measurements from a larger unit to a
smaller unit.

4.MD.3 Apply the area and perimeter formulas for
rectangles in real world and mathematical problems. For
example, find the width of a rectangular room given the area
of the flooring and the length, by viewing the area formula
as a multiplication equation with an unknown factor.

Essential Skills and Concepts:
O Multiplying fluently

0O Dividing fluently

O Variables

Question Stems and Prompts:

v Draw/model the situation.

v' How is perimeter different from area?

v What is the relationship between area and perimeter?

Vocabulary Spanish Cognates
®* area area
e perimeter perimetro

Standards Connections

4MD.3 € 3.0A4,3.MD.7b, 3.MD.8

4.MD.3 Examples:

Example: Area and Perimeter of Rectangles (MP.2, MP.4) 4MD.3

Sally wants to build a pen for her dog, Callie. Her parents give her $200 10 buy the fencing material, but they
want Sally to design the pen. Her parents suggest that she consider dillerent plans. Her parents also remind
her that Callie needs as much room as possible 1o run and play, that the pen can be placed anywhere in

the yard, and 1hat the wall of the house could be used as one side of the pen. Satly decides 1 buy fencing
material that costs $8.50 per fool. She also needs at least one three-foot-wide gate for the pen that costs $15

®  Design a pen for Callie. Experiment with different pen designs and consider the advice from Sally's
parenls. Safly’s house can be any ¢onfiguration,

*  Write a letter to Sally with your diagrams and calculations. Explain why some designs are better for
Cailie than others.

(CA Mathematics Framework, adopted Nov. 6, 2013)

Ar. Rutherford 1 covering the miniature golf course with an arificul grass. How many | foot squares of carpet
vill be need 10 cover the entire course?

1-foot square
of carpet

(Adapted from NC Public Schools)

Tulare Casunty http://commoncore.dcoe.orglicensing
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(CA Mathematics Framework, adopted Nov. 6, 2013)

Ar. Rutherfoed is covering the miniature golf course with an anifictal grass. Elow many 1-foot squares of carpet
vill he need to cover the entire course?

|-foot square
of carpet

(Adapted from NC Public Schools)

Tulare Ceunty hitp://commoncore.icoe.org/licensing
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.MD.A Solve problems involving measurement and
conversion of measurements from a larger unit to a
smaller unit.

4.MD.3 Apply the area and perimeter formulas for
rectangles in real world and mathematical problems. For
example, find the width of a rectangular room given the area
of the flooring and the length, by viewing the area formula
as a multiplication equation with an unknown factor.

Standard Explanation

In grade three, students developed an understanding of area
and perimeter by using visual models. Students in grade
four are expected to use formulas to calculate area and
perimeter of rectangles; however, they still need to
understand and be able to communicate their understanding
of why the formulas work. It is still important for students
to draw length units or square units inside a small rectangle
to keep the distinction fresh and visual, and some students
may still need to write the lengths of all four sides before
finding the perimeter. Students know that answers for the
area formula (€ x w) will be in square units and that
answers for the perimeter formula (20 x 2w or 2([ x w))
will be in linear units (adapted from ADE 2010) (CA
Mathematics Framework, adopted Nov. 6, 2013).

Measurement Data Progression Information:

Students learn to apply these understandings and formulas
to

the solution of real-world and mathematical
problems.4.MD.3 For ex-ample, they might be asked, “A
rectangular garden has as an area of 80 square feet. It is 5
feet wide. How long is the garden?” Here, specifying the
area and the width, creates an unknown factor problem (see
Table 1). Similarly, students could solve perimeter
problems that give the perimeter and the length of one side
and ask the length of the adjacent side. Students could be
challenged to solve multistep problems such as the
following. “A plan for a house includes rectangular room
with an area of 60 square meters and a perimeter of 32
meters. What are the length and the width of the room?”
{Geometric Measurement, K — 5, June 23, 2012
http://ime.math.arizona.edu/progressions/}.

Illustrative Task(s):
e Karl’s Garden

https://www.illustrativemathematics.org/illustrations/87
6

Task

Karl's rectangutar vegetable garden is 20 feet by 45 feet, and Makenna's
is 25 feet by 40 feet. Whose garden is larger in area?

Tulare Caunty http://commancore.tcoe.arg/licensing
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4.MD.A Solve problems involving measurement and
conversion of measurements from a larger unit to a
smaller unit.

4.MD.3 Apply the area and perimeter formulas for
rectangles in real world and mathematical problems. For
example, find the width of a rectangular room given the area
of the flooring and the length, by viewing the area formula
as a multiplication equation with an unknown factor.

Standard Explanation

In grade three, students developed an understanding of area
and perimeter by using visual models. Students in grade
four are expected to use formulas to calculate area and
perimeter of rectangles; however, they still need to
understand and be able to communicate their understanding
of why the formulas work. It is still important for students
to draw length units or square units inside a small rectangle
to keep the distinction fresh and visual, and some students
may still need to write the lengths of all four sides before
finding the perimeter. Students know that answers for the
area formula (€ x w) will be in square units and that
answers for the perimeter formula (2€ x 2w or 2(€ x w))
will be in linear units {(adapted from ADE 2010) (CA
Mathematics Framework, adopted Nov. 6, 2013).

Measurement Data Progression Information:

Students learn to apply these understandings and formulas
to

the solution of real-world and mathematical
problems.4.MD.3 For ex-ample, they might be asked, “A
rectangular garden has as an area of 80 square feet. It is 5
feet wide. How long is the garden?” Here, specifying the
area and the width, creates an unknown factor problem (see
Table 1). Similarly, students could solve perimeter
problems that give the perimeter and the length of one side
and ask the length of the adjacent side. Students could be
challenged to solve multistep problems such as the
following. “A plan for a house includes rectangular room
with an area of 60 square meters and a perimeter of 32
meters. What are the length and the width of the room?”
(Geometric Measurement, K - 5, June 23, 2012
http://ime.math.arizona.edu/progressions/).

Dlustrative Task(s):
e Karl’s Garden

https://www.illustrativemathematics.org/illustrations/87
6

Task

Karl's rectangular vegetable garden is 20 feet by 45 feet, and Makenna's
is 25 feet by 40 feet. Whose garden is larger in area?

Tulare Ciunty http://commoncore.tcoe.org/licensing
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4" Grade — CCSS for Mathematics

4.MD.B Represent and interpret data

4,MD.4 Make a line plot to display a data set of
measurements in fractions of a unit (1/2, 1/4, 1/8). Solve
problems involving addition and subtraction of fractions by
using information presented in line plots. For example, from
a line plot find and interpret the difference in length
between the longest and shortest specimens in an insect
collection.

Essential Skills and Concepts:
O Count fluently

O Plot units on a number line
O Converting fractions

O Add/subtract fractions

Question Stems and Prompts:

4" Grade — CCSS for Mathematics

4.MD.B Represent and interpret data

4.MD.4 Make a line plot to display a data set of
measurements in fractions of a unit (1/2, 1/4, 1/8). Solve
problems involving addition and subtraction of fractions by
using information presented in line plots. For example, from
a line plot find and interpret the difference in length
between the longest and shortest specimens in an insect
collection.

Essential Skills and Concepts:
O Count fluently

O Plot units on a number line
O Converting fractions

[0 Add/subtract fractions

Question Stems and Prompts:

v" Place the following fractions, .... in order on a number v" Place the following fractions, .... in order on a number
line line

v Are these fractions equal? v"  Are these fractions equal?

v Which fraction is larger/smaller? v" Which fraction is larger/smaller?

v Justify that one is larger/smaller. v" Justify that one is larger/smaller.

v Explain why you put the fractions in that order. v" Explain why you put the fractions in that order.

Vocabulary Spanish Cognates Vocabulary Spanish Cognates

Tier 3 Tier 3

e line plot ¢ line plot

e specimens especimen * specimens espécimen

o data datos e data datos

Standards Connections Standards Connections

4.MD.4 2 4 NF.3d 4 MD.4 - 4 NF.3d

4.MD.4 Example: 4.MD.4 Example:

| Example: Interpreting Line Plots 4MD4 Example: nterpreting Line Plots 4MD4

Ten students measure objects in their desk lo the nearest ,I(-inch. They record their results on the line plol
below {in inches).

%
x X X
X x X X X H
o 1L 2 3 4 5 6 1 .8
8 ] 8 B [ 8 8 8

Possible related questions: . .
¢ How many ohiects measured 3, 7, and  inch?

¢ [fyou put the objects end to end, what would the to1al length be?
o Iffive -,'g—inch pencils are placed end to end, what would Lhe iotal length of the pencils be?

Ten students measure objects in their desk o the nearest Igin(h. They record their reswits on the fine piot
below {in inches).

x
X x X
X Hd X x X
o 1 2 3 4 5 & 1 8
8 8 8 [} [] [ 8

Possible related questions:
®  How many objects measured 5 % and % inch?

o |fyou put the objexts end to end, what would the total leagih be?
® [ffive %-indl pendils are placed end to end, what would the total length of the pencls be?

Adapted (rom ADE 2010.
(CA Mathematics Framework, adopted Nov. 6, 2013)

Tulare County http:ficommoncore.tcoc.org/licensing
Office of Education I@ m E 2 edition 6/19

Adapied from ADE 2010.

(CA Mathematics Framework, adopted Nov. 6, 2013)
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4" Grade — CCSS for Mathematics

4™ Grade — CCSS for Mathematics

4.MD.B Represent and interpret data

4,.MD.4 Make a line plot to display a data set of
measurements in fractions of a unit (1/2, 1/4, 1/8). Solve
problems involving addition and subtraction of fractions by
using information presented in line plots. For example, from
a line plot find and interpret the difference in length
between the longest and shortest specimens in an insect
collection.

Standard Explanation

As students work with data in kindergarten through grade
five, they build foundations for the study of statistics and
probability in grades six and beyond, and they strengthen
and apply what they learn in arithmetic. Fourth-grade

students make a line plot to display a data set of

. . 111
measurements in fractions of a unit (E'Z'E) and they solve

problems involving addition and subtraction of fractions by
using information presented in line plots (4. MD.4) (CA
Mathematics Framework, adopted Nov. 6, 2013).

Measurement Data Progression Information:
Students learn elements of fraction equivalence and

arithmetic, including multiplying a fraction by a whole
number and adding and subtracting fractions with like
denominators. Students can use these skills to solve
problems, including problems that arise from analyzing line
plots. For example, with reference to the line plot below,
students might find the difference between the greatest and
least values in the values in the data. (In solving such
problems, students may need to label the measurement scale
in eights so as to produce like denominators. Decimal data
can also be used in this grade.)

A line plot of the bamboo shoot data

[ ]
b ——
0 13 13% 13% 13% 14 14% 14% 1a% 15

bl B X N N N N N N J
A X AR E NN N ]

Height of the Bamboo Shoot {inches)

(K-3, Categorical Data; Grades 2-5, Measurement Data,
June 20, 2011 http://ime.math.arizona.edu/progressions/).

Tulare C#unty http:/icommoncore.tcoe.org/licensing
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4.MD.B Represent and interpret data

4.MD.4 Make a line plot to display a data set of
measurements in fractions of a unit (1/2, 1/4, 1/8). Solve
problems involving addition and subtraction of fractions by
using information presented in line plots. For example, from
a line plot find and interpret the difference in length
between the longest and shortest specimens in an insect
collection.

Standard Explanation

As students work with data in kindergarten through grade
five, they build foundations for the study of statistics and
probability in grades six and beyond, and they strengthen
and apply what they learn in arithmetic. Fourth-grade
students make a line plot to display a data set of

111
E'Z’E) and they solve
problems involving addition and subtraction of fractions by
using information presented in line plots (4.MD.4) (CA
Mathematics Framework, adopted Nov. 6, 2013).

measurements in fractions of a unit (

Measurement Data Progression Information:
Students learn elements of fraction equivalence and

arithmetic, including multiplying a fraction by a whole
number and adding and subtracting fractions with like
denominators. Students can use these skills to solve
problems, including problems that arise from analyzing line
vlots. For example, with reference to the line plot below,
students might find the difference between the greatest and
least values in the values in the data. (In solving such
problems, students may need to label the measurement scal
in eights so as to produce like denominators. Decimal data
can also be used in this grade.)

A line plot of the bamboo shoot data

S EEZE N NNENDESE]

r o0 0OO

| ]
b fA————t— i
1] 13 13% 13% 13% 14 14% 14% 14% 15

+ o0 000 BO0OS

T o0 0

Height of the Bamboo Shoot [inches)

(K-3, Categorical Data; Grades 2-5, Measurement Data,
June 20, 2011 http://ime.math.arizona.edu/progressions/).

Tulare Caunty http:/icommoncore.teoe.orglicensing
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4™ Grade — CCSS for Mathematics

4. MD.C Geometric measurement: understand
concepts of angle and measure angles.

4.MD.5 Recognize angles as geometric shapes that are
formed wherever two rays share a common endpoint, and
understand concepts of angle measurement:

a. An angle is measured with reference to a circle with its
center at the common endpoint of the rays, by considering
the fraction of the circular arc between the points where the
two rays intersect the circle. An angle that turns through
1/360 of a circle is called a “one-degree angle,” and can be
used to measure angles.

b. An angle that turns through n one-degree angles is said to
have an angle measure of n degrees.

Essential Skills and Concepts:
O Find angle measures

O Use a protractor

0O Find the center of a circle

Question Stems and Prompts:

¥ Count forward beginning at 1.

v" What number comes next? How do you know?
v" Count by ones.

v" Count by tens.

Vocabulary Spanish Cognates
Tier 2

s intersect

® ray rayo

Tier 3

s angle angulo

¢ circular arc arco circular

e degrees

Standards Connections
4.MD.5 2 4.MD.6, 4 MD.7, 4.G.2

4.MD.5 Example:
An angle
name measurement
right angle 90
straight angle 1807
acute angle between 0 and 90'
obtuse angle between 90" and 180"
reflex angle between 180" and 360

{Geometric Measurement, K — 5, June 23, 2012
http://ime.math.arizona.edu/progressions/)

Tulare Caunty http://commoncore.tcoe.org/licensing
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4" Grade — CCSS for Mathematics

4.MD.C Geometric measurement: understand
concepts of angle and measure angles.

4.MD.5 Recognize angles as geometric shapes that are
formed wherever two rays share a common endpoint, and
understand concepts of angle measurement:

a. An angle is measured with reference to a circle with its
center at the common endpoint of the rays, by considering
the fraction of the circular arc between the points where the
two rays intersect the circle. An angle that turns through
1/360 of a circle is called a “one-degree angle,” and can be
used to measure angles.

b. An angle that turns through n one-degree angles is said to
have an angle measure of n degrees.

Essential Skills and Concepts:
O Find angle measures

O Use a protractor

O Find the center of a circle

Question Stems and Prompts:

v" Count forward beginning at 1.

v What number comes next? How do you know?
v" Count by ones.

v Count by tens.

Vocabulary Spanish Cognates
Tier 2

¢ intersect

* ray rayo

Tier 3

e angle angulo

e circular arc arco circular

e degrees

Standards Connections
4 MD.5 2 4MD.6, 4MD.7,4.G.2

4.MD.5 Example:
An angle
name measuiement

right angle 90
straight angle 180°

acute angle between 0 and 90
obtuse angle between 90" and 180"
reflex angle between 180" and 360

(Geometric Measurement, K — 5, June 23, 2012
http://ime.math.arizona.edu/progressions/)

Tulare Caunty bttp://commoncore.tcoe.org/licensing
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.MD.C.5

Standard Explanation

Students in grade four learn that angles are geometric
shapes formed by two rays that share a common endpoint
(4.MD.5). They understand angle measure as being that
portion of a circular arc that is formed by the angle when a
circle is centered at their shared vertex. The following
figure helps students see that an angle is determined by the
arc it creates relative to the size of the entire circle,
evidenced by the picture showing two angles of the same
measure (though their circles are not the same).

(5@

However, the pie-shaped pieces formed by each angle are
not the same size; this shows that angle measure is not
defined in terms of these areas. The angle in each case is
60°, since it measures an arc that is the total circumference
of the circle in both the larger and smaller circles—but the
pie-shaped pieces formed by the angle have different areas
(CA Mathematics Framework, adopted Nov. 6, 2013).

Focus, Coherence, and Rigor

Students’ work with concepts of angle measures (4.MD.5a, 4.MD.7} also connects

to and supporis the addition of fractions, which is major work at the grade in the
cluster “Build fractions from unit fractions by applying and extending previous under-
standings of operations on whole numbers” {4.NF.3—44}, For example, a 1° measure
is a fraction of an entire rotation, and adding angle measures together is the same as
adding fractions with 2 denominator of 360.

Angles created by the intersection of two lines

180", sod

a+d 1207

b+c

s+b 180 .%0b 120

When two lines intersact, they form four angles. If the
maasurement of one is known {8.g., angle o is 60 ), the
measurement of the other three can be determined

(Geometric Measurement, K — 5, June 23, 2012
http://ime.math.arizona.edu/progressions/)

Tulare Ciunty http://commoncore.tcoe.org/licensing
Officeof Education |(ec). (D) | 2% edition 619

4.MD.C.5

Standard Explanation

Students in grade four leam that angles are geometric
shapes formed by two rays that share a common endpoint
(4.MD.5). They understand angle measure as being that
portion of a circular arc that is formed by the angle when a
circle is centered at their shared vertex. The following
figure helps students see that an angle is determined by the
arc it creates relative to the size of the entire circle,
evidenced by the picture showing two angles of the same
measure (though their circles are not the same).

(5 &

However, the pie-shaped pieces formed by each angle are
not the same size; this shows that angle measure is not
defined in terms of these areas. The angle in each case is
60°, since it measures an arc that is the total circumference
of the circle in both the larger and smaller circles—but the
pie-shaped pieces formed by the angle have different areas
(CA Mathematics Framework, adopted Nov. 6, 2013).

Focus, Coherence, and Rigor

Students’ work with concepts of angle measures (4.MD.53, 4.MD.7) also connects

to and supports the addition of fractions, which is major work at the grade in the
cluster “Build fractions from unit fractions by applying and extending previous undei
standings of operations on whole numbers” [4.NF.3-44}. For example, a 1° measure
is a fraction of an entire rotation, and adding angle measures together is the same as
adding fractions with a denominator of 360.

Angles created by the Intersaection of two lines

180%, %0 b = 120

When two lines intersect, they form four angles. H the
measurement of one is known (0.9., angle g is 60 °), the
measurement of the other three can be determined.

(Geometric Measurement, K — 5, June 23, 2012
http://ime.math.arizona.edu/progressions/)

Tulare Ceunty http://commoncore.tcoe.org/licensing
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.MD.C Geometric measurement: understand
concepts of angle and measure angles.

4.MD.6 Measure angles in whole-number degrees using a
protractor. Sketch angles of specified measure.

Essential Skills and Concepts:
O Use a protractor correctly

O Sketch angles using a protractor

Question Stems and Prompts:

v Sketch a(n) ___ degree angle

v" Sketch an angle that is larger than 90 degrees.

v" Sketch an angle that is less than 90 degrees.

v" Sketch an angle that is more than 90 degrees and less
than 180 degrees.

Vocabulary Spanish Cognates

Tier 3

e degrees

e protractor

e angle angulo

e right angle

e straight ling

e obtuse angle angulo obtuso

e acute angle angulo agudo

Standards Connections
4 MD.6 €< 4 MD.5

4.MD.5 Example:

120 degrees

A 360 protractor and 15 use

The ligure on the right shows a protracior being used 1o
maasure o 457 angle. The proracior ia placed 3o thal one side
of the angle los on the line corrasponding 1o 0 on the protractor
and the other side of the angle is Jocated by a clockwise rotation
from tha line.

{Geometric Measurement, K — 5, June 23, 2012
http://ime.math.arizona.edu/progressions/)

Tulare Ciunty http://commoncore.tcoe.orglicensing
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4.MD.C Geometric measurement: understand
concepts of angle and measure angles.

4.MD.6 Measure angles in whole-number degrees using a
protractor. Sketch angles of specified measure.

Essential Skills and Concepts:
O Use a protractor correctly

O Sketch angles using a protractor

Question Stems and Prompts:

v" Sketch a(n) ____ degree angle

v Sketch an angle that is larger than 90 degrees.

v" Sketch an angle that is less than 90 degrees.

v" Sketch an angle that is more than 90 degrees and less
than 180 degrees.

Vocabulary Spanish Cognates

Tier 3

e degrees

® protractor

¢ angle angulo

¢ right angle

e straight line

* obtuse angle angulo obtuso

» acute angle angulo agudo

Standards Connections
4.MD.6 € 4. MD.5

4.MD.5 Example:

A 360 protracior and its use

%

The ligure on the right shows a pratractor being usad io
moasure a 45 ° angle. The protractor is placed so thal one side
ol the angle lies on the line correaponding to 0+ on the probacior
and the other sids of the angla Is located by a clodawise rotation
from that line.

(Geometric Measurement, K - 5, June 23, 2012
http://ime.math.arizona.edu/progressions/)

Tulare Ceunty hitp://commoncore.tcoe.org/licensing
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.MD.C Geometric measurement: understand
concepts of angle and measure angles.

4.MD.6 Measure angles in whole-number degrees using a
protractor. Sketch angles of specified measure.

Standard Explanation

Before students begin measuring angles with protractors,
they need to have some experiences with benchmark
angles. They transfer their understanding that a 360°
rotation about a point makes a complete circle to recognize
and sketch angles that measure approximately 90° and 180°,
They extend this understanding and recognize and

sketch angles that measure approximately 45” and 30°. They
use appropriate terminology (acute, right, and obtuse) to
describe angles and rays (perpendicular). Students recognize
angle measure as additive and use this to solve addition and
subtraction problems to find unknown angles on a diagram
(CA Mathematics Framework, adopted Nov. 6, 2013).

Ilustrative Task:

e Measuring Angles
https://www.illustrativemathematics.org/illustrations/90
9

a. Draw an angle that measures 60 degrees like the one shown here:

b. Draw another angle that measures 25 degrees. It should have the
same vertex and share side BA.

¢. How many angles are there in the figure you drew? What are their
measures?

d. Make a copy of your 60 degree angle. Draw a different angle that
measures 25 degrees and has the same vertex and also shares side BA,

e. How many angles are there in the figure you drew? What are their
measures?

Tulare Ceunty http://commoncore.teoe.org/licensing
Office of Education I?;:)_@'_@'—] 2+ edition 6/19

4.MD.C Geometric measurement: understand
concepts of angle and measure angles.

4.MD.6 Measure angles in whole-number degrees using a
protractor. Sketch angles of specified measure.

Standard Explanation

Before students begin measuring angles with protractors,
they need to have some experiences with benchmark

angles. They transfer their understanding that a 360°
rotation about a point makes a complete circle to recognize
and sketch angles that measure approximately 90° and 180°.
They extend this understanding and recognize and

sketch angles that measure approximately 45° and 30°. They
use appropriate terminology (acute, right, and obtuse) to
describe angles and rays (perpendicular). Students recognize
angle measure as additive and use this to solve addition and
subtraction problems to find unknown angles on a diagram
(CA Mathematics Framework, adopted Nov. 6, 2013).

INustrative Task:

e Measuring Angles
https://www.illustrativemathematics.org/illustrations/90
g

a. Draw an angle that measures 60 degrees like the one shown here:

b. Draw another angle that measures 25 degrees. it should have the
same vertex and share side 84,

¢. How many angles are there in the figure you drew? What are their
measures?

d. Make a copy of your 60 degree angle. Draw a different angle that
measures 25 degrees and has the same vertex and also shares side BA.

e. How many angles are there in the figure you drew? What are their
measures?

Tulare Ceunty
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.MD.C Geometric measurement: understand
concepts of angle and measure angles.

4.MD.7 Recognize angle measure as additive. When an
angle is decomposed into non-overlapping parts, the angle
measure of the whole is the sum of the angle measures of
the parts. Solve addition and subtraction problems to find
unknown angles on a diagram in real world and
mathematical problems, e.g., by using an equation with a
symbol for the unknown angle measure.

Essential Skills and Concepts:
[0 Use a protractor correctly
O Add/Subtract fluently

O Solve for a missing angle

Question Stems and Prompts:

v Think of a way to find the missing angle?

¥ Why do you think that will work?

¥ Can you prove that your idea will work every time?

v Create another problem and prove to me that it will
work again.

Vocabulary Spanish Cognates

Tier 2

e missing angle
¢ non-overlapping

¢ decomposed descompuesto
Tier 3

e variable variable

s protractor

e additive aditivo

Standards Connections
4 MD.7 € 4MD.5

4.MD.7 Examples:

Examples: Angle measure is additive. 4.MDY [MP., MP.2, MPA, MP7)

1. (fraya is perpendicular to ray  (see 4.G.1), what is the value of m? . b

\Ve

Solution: “Since perpendicular lines make an angle that measures 907,
{ knos that 25 + m + 20 =90. This means that m=90-45= 45"

2. Joey knows thal when a dock’s hands are exactly on 32 and 1,
the angle farmed by the clock’s hands measures 30°. What &s
Ihe measure of the angle formed when a clock’s hands are
exactly on the 12 and 47

Sofution: “This looks like it i four times as much, so it 5 4x WP = 202"

Adapled irom ADE 2010,

{CA Mathematics Framework, adopted Nov. 6, 2013)

Tulare Céunty http://commoncore.tcoe.org/licensing
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4.MD.C Geometric measurement: understand
concepts of angle and measure angles.

4.MD.7 Recognize angle measure as additive. When an
angle is decomposed into non-overlapping parts, the angle
measure of the whole is the sum of the angle measures of
the parts. Solve addition and subtraction problems to find
unknown angles on a diagram in real world and
mathematical problems, e.g., by using an equation with a
symbol for the unknown angle measure.

Essential Skills and Concepts:
0O Use a protractor correctly
O Add/Subtract fluently

O Solve for a missing angle

Question Stems and Prompts:

Think of a way to find the missing angle?

Why do you think that will work?

Can you prove that your idea will work every time?
Create another problem and prove to me that it will
work again.

AN NN

Vocabulary Spanish Cognates
Tier 2
® missing angle

e non-overlapping

e decomposed descompuesto
Tier 3

e variable variable

® protractor

e additive aditivo

Standards Connections
4MD.7 € 4.MD.5

4.MD.7 Examples:

AMD7 (MP1, MP.2, MP4, MP.7}

A4

Exarmples: Angle measure is additive.

1. Wfraya is perpendicular to ray d {see 4.G.1}, whal is the value of m?

Solution: “Since perpendicular lines make an angle that measures 90°,
1 know that 25 + m + 20 = 90. This means that m =90- 45z 45"

2. Joey knows thal when a dock's hands are exactly on 12 and 1,
the angle formed by the clock’s hands measures 307 What is
the measure of the angle formed when a clock’s hands are
exactly on the 12 and 47

Solution: “This looks like it i four times as much, 0 it is 4 < 30° < 120"

Adapted from ADE 20°0.

{CA Mathematics Framework, adopted Nov. 6, 2013)

Tulare Céunty http:/icommoncore.fcoe.org/licensing
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.MD.C.7

Standard Explanation

Before students solve word problems involving unknown
angle measures (4.MD.7), they need to understand concepts
of angle measure (4.MD.5) and, presumably, gain some
experience measuring angles (4. MD.6). Students also need
some familiarity with the geometric terms that are used to
define angles as geometric shapes (4.G.1) [adapted from
PARCC 2012] (CA Mathematics Framework, adopted Nov.
6,2013).

Ilustrative Tasks:

e Measuring Angles
https://www.illustrativemathematics.org/illustrations/90
9

a. Draw an angle that measures 60 degrees like the one shown here:

b. Draw another angle that measures 25 degrees. It should have the
same vertex and share side BA,

€. How many angles are there in the figure you drew? What are their
measures?

d. Make a copy of your 60 degree angle, Draw a different angle that

measures 25 degrees and has the same vertex and also shares side BA.

e. How many angles are there in the figure you drew? What are their
measures?
¢ Finding an Unknown Angle
https://www.illustrativemathematics.org/content-
standards/4/MD/C/7/tasks/1 168

In the figure, ABCIY is a rectangle and £2CAD = 317, Find 2BAC,

A D
/ 31°

Tulare Caunty http://commoncore.tcoe.org/licensing
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4.MD.C.7

Standard Explanation

Before students solve word problems involving unknown
angle measures (4.MD.7), they need to understand concepts
of angle measure (4.MD.5) and, presumably, gain some
experience measuring angles (4.MD.6). Students also need
some familiarity with the geometric terms that are used to
define angles as geometric shapes (4.G.1) [adapted from
PARCC 2012] (CA Mathematics Framework, adopted Nov.
6, 2013).

Illustrative Tasks:

e Measuring Angles
https://www.illustrativemathematics.org/illustrations/90
9

a. Draw an angle that measures 60 degrees like the one shown here:

b. Draw another angle that measures 25 degrees. It should have the
same vertex and share side 8:\.

¢. How many angles are there in the figure you drew? What are their
measures?

d. Make a copy of your 60 degree angle. Draw a different angle that
measures 25 degrees and has the same vertex and also shares side B:

e. How many angles are there in the figure you drew? What are their
measures?
¢ Finding an Unknown Angle
https://www.illustrativemathematics.org/content-
standards/4/MD/C/7/tasks/1 168

In the figure, ABCD is a rectangle and £CAD = 31°, Find £BAC,

A D
73T

Tulare Ceunty
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4™ Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.G.A Draw and identify lines and angles, and classify
shapes by properties of their lines and angles.

4.G.1

acute, obtuse), and perpendicular and parallel lines. Identify
these in two-dimensional figures.

Essential Skills and Concepts:
O Use a protractor correctly
O Sketch geometrical figures

Question Stems and Prompts:

v Verbally describe what looks like.

v Sketch what should look like.

v Teacher sketches an incorrect example and has a student
explain why it is an incorrect example.

v What would be the correct name for this figure?
(Teacher shows/draws various geometric figures)

Vocabulary Spanish Cognates

Tier 2

* points puntos

¢ lines linea

[} rays rayo

Tier 3

¢ two-dimensional

e line segment segmento de linea

e angles dngulo

e right angle

® acute angle angulo agudo

e obtuse angle angulo obtuso

e perpendicular lines perpendiculares

e parallel lines lineas paralelas

Standards Connections
4.G.1 2 4.G2,4MD.S5

4.G.1 Examples:

Tulare Casunty
Office of Education

Tiar A Merw. Copsly Supaerinipagent of Scheciy

(CA Mathematics Framework,

——e segment
et adopted Nov. 6, 2013)

«——+ line

" ray

II parallel lines

0—1—’ perpendicular lines

<: acute angle

*..~* obtuse angle
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Draw points, lines, line segments, rays, angles (right,

4.G.A Draw and identify lines and angles, and classify
shapes by properties of their lines and angles.

4.G.1 Draw points, lines, line segments, rays, angles (right,
acute, obtuse), and perpendicular and paraliel lines. Identify
these in two-dimensional figures.

Essential Skills and Concepts:
O Use a protractor correctly
O Sketch geometrical figures

Question Stems and Prompts:

v
v
v

v

Verbally describe what looks like.

Sketch what should look like.

Teacher sketches an incorrect example and has a student
explain why it is an incorrect example.

What would be the correct name for this figure?
(Teacher shows/draws various geometric figures)

Yocabulary Spanish Cognates
Tier 2

e points puntos

e lines linea

® rays rayo

Tier 3

¢ two-dimensional

e line segment segmento de linea
e angles angulo

e right angle

e acute angle angulo agudo

e obtuse angle angulo obtuso

e perpendicular lines perpendiculares

o parallel lines lineas paralelas

Standards Connections
4.G.1 2 4.G2,4MD.5

4.G.1 Examples:

{CA Mathematics Framework,

segment
adopted Nov. 6, 2013)

line

ray

parallel lines

perpendicular lines

(NF=\]]

acute angle
obtuse angle
Tulare Ciunw http:/icommoncore.tcoe.org/licensing
Office of Education 2" edition 6/19
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4" Grade — CCSS for Mathematics

4.G.A.1

Standard Explanation

A critical area of instruction in grade four is for students to
understand that geometric figures can be analyzed and classified
based on their properties, such as having parallel sides,
perpendicular sides, particular angle measures, and symmetry.

In grade four, students are exposed to the concepts of rays, angles,
and perpendicular and parallel lines (4.G.1) for the first time. In
addition, students classify figures based on the presence and
absence of parallel or perpendicular lines and angles (4.G.2). It is
helpful to provide students with a visual reminder of examples of
points, line segments, lines, angles, parallelism, and
perpendicularity. For example, a wall chart with the images shown
at right could be displayed in the classroom. Students need to see
all of these representations in different orientations. Students could
draw these in different orientations and decide if ail of the
drawings are correct. They also need to see and draw the range of
angles that are acute and obtuse. Two-dimensional figures may be
classified according to characteristics, such as the presence of
parallel or perpendicular lines or by angle measurements. Students
may use transparencies with lines drawn on them to arrange two
lines in different ways to determine that the two lines might
intersect at one point or might never intersect, thereby
understanding the notion of parallel lines. Further investigations
may be initiated with geometry software. These types of
explorations may lead to a discussion on angles.

Students’ prior experience with drawing and identifying right,
acute, and obtuse angles helps them classify two-dimensional
figures based on specified angle measurements. They use the
benchmark angles of 90°, 180°, and 360" to approximate the
measurement of angles. Right triangles (triangles with one right
angle) can be a category for classification, with subcategories—for
example, an isosceles right triangle has two or more congruent
sides and a scalene right triangle has no congruent sides (CA
Mathematics Framework, adopted Nov. 6, 2013).

Illustrative Tasks:

o The Geometry of Letters
https://www.illustrativemathematics.org/content-
standards/4/G/A/1/tasks/1263

Lriters can be Lhoughl o o g v e Dfule e
A B C D E
H 1 J K L
O P QR S
v WX Y Z

o  What's the Point?
https://www.illustrativemathematics.org/content-
standards/4/G/A/1/tasks/1272

The students in Ms. Sun's class were drawing geometnc figures. First
she asked them to draw some ponts. and then she asked thern to draw
all the line segments they could that jon two of their pawnts

F G
M N
T U

2. Joni diéw 4 points and then drew 4 line segments between them:

Tulare Caunty
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4" Grade — CCSS for Mathematics

4.G.A.1

Standard Explanation

A critical area of instruction in grade four is for students to
understand that geometric figures can be analyzed and classified
based on their properties, such as having parallel sides,
perpendicular sides, particular angle measures, and symmetry.

In grade four, students are exposed to the concepts of rays, angles,
and perpendicular and parallel lines (4.G.1) for the first time. In
addition, students classify figures based on the presence and
absence of parallel or perpendicular lines and angles (4.G.2). It is
helpful to provide students with a visual reminder of examples of
points, line segments, lines, angles, parallelism, and
perpendicularity. For example, a wall chart with the images shown
at right could be displayed in the classroom. Students need to see
all of these representations in different orientations. Students could
draw these in different orientations and decide if all of the
drawings are correct, They also need to see and draw the range of
angles that are acute and obtuse. Two-dimensional figures may be
classified according to characteristics, such as the presence of
parallel or perpendicular lines or by angle measurements. Students
may use transparencies with lines drawn on them to arrange two
lines in different ways to determine that the two lines might
intersect at one point or might never intersect, thereby
understanding the notion of parallel lines. Further investigations
may be initiated with geometry software. These types of
explorations may lead to a discussion on angles.

Students’ prior experience with drawing and identifying right,
acute, and obtuse angles helps them classify two-dimensional
figures based on specified angle measurements. They use the
benchmark angles of 90°, 180, and 360" to approximate the
measurement of angles. Right triangles (triangles with one right
angle) can be a category for classification, with subcategories— for
example, an isosceles right triangle has two or more congruent
sides and a scalene right triangle has no congruent sides (CA
Mathematics Framework, adopted Nov. 6, 2013).

IMustrative Tasks:
¢ The Geometry of Letters

https://www.illustrativemathematics.org/content-
standards/4/G/A/ 1 /tasks/1263

LT L0 B AP 0 AL LT oguth

A B C DEF G
HI1I J KL MN
OP QRS T U
Vv WX Y Z

¢  What's the Point?
https://www.illustrativemathematics.org/content-
standards/4/G/A/ 1 tasks/1272

The students in Ms. Sun's tlass were drawng geometric figures. Frar
she asked them to draw some points, and then she asked them 1o digs
all the line segments they could that join two of their paants.

. Joni drew 4 points and then drew 4 hne segments between them

Tulare Céun

ty hitp://commoncore.tcoe.org/licensing
Office of Education |@ @@ I 2" edition 6/19




4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.G.A Draw and identify lines and angles, and classify
shapes by properties of their lines and angles.

4.G.2 Classify two-dimensional figures based on the
presence or absence of parallel or perpendicular lines, or the
presence or absence of angles of a specified size. Recognize
right triangles as a category, and identify right triangles.
(Two dimensional shapes should include special triangles,
e.g., equilateral, isosceles, scalene, and special
quadrilaterals, e.g., rhombus, square, rectangle,
parallelogram, trapezoid.) CA

Essential Skills and Concepts:
O Identify and name geometrical figures
State the rules of different geometrical figures

4.G.A Draw and identify lines and angles, and classify
shapes by properties of their lines and angles.

4.G.2 Classify two-dimensional figures based on the
presence or absence of parallel or perpendicular lines, or the
presence or absence of angles of a specified size. Recognize
right triangles as a category, and identify right triangles.
(Two dimensional shapes should include special triangles,
e.g., equilateral, isosceles, scalene, and special
quadrilaterals, e.g., rhombus, square, rectangle,
parallelogram, trapezoid.) CA

Essential Skills and Concepts:

O Identify and name geometrical figures

O State the rules of different geometrical figures

O Recognize/categorize different triangles based on their
side length

O Recognize/categorize different quadrilaterals based on

side length

(]
O Recognize/categorize different triangles based on their
O

Recognize/categorize different quadrilaterals based on

their side length and angle measure

Question Stems and Prompts:

v" Identify this geometrical figure and justify your

reasoning.

v" What is the similarity/difference between ....and ....
v" Find a pattern between...and ...

Vocabulary

Tier 2

¢ points

¢ lines

e rays

Tier 3
two-dimensional
line segment
angles

right angle

acute angle
obtuse angle
perpendicular lines
parallel lines
equilateral triangle
isosceles triangle
scalene triangle
quadrilaterals
rhombus

square

rectangle
parallelogram
trapezoid

Standards Connections
4G22 € 4.G.1,4MD.5

Tulare Ceunty
Office of Education |{ec) D |

Spanish Cognates

puntos
linea
rayo

segmento de linea
angulo

angulo agudo
angulo obtuso
perpendiculares
lineas paralelas
triangulo equilatero
tridngulo isdsceles
triangulo escaleno
cuadrilatero

rombo

rectangulo
paralelogramo
trapezoide

http://commoncore.tcoc.org/licensing
2* edition 6/1%

their side length and angle measure

Question Stems and Prompts:

v" Identify this geometrical figure and justify your

reasoning.

v" What is the similarity/difference between ....and ....
v" Find a pattern between...and ...

Vocabulary

Tier 2

e points

¢ lines

* rays

Tier 3
two-dimensional
line segment
angles

right angle

acute angle
obtuse angle
perpendicular lines
parallel lines
equilateral triangle
isosceles triangle
scalene triangle
quadrilaterals
rhombus

square

rectangle
parallelogram
trapezoid

Standards Connections
4.G2 € 4.G.1,4MD.5

Spanish Cognates

puntos
linea
rayo

segmento de linea
angulo

angulo agudo
angulo obtuso
perpendiculares
lineas paralelas
triangulo equilatero
triangulo isosceles
triangulo escaleno
cuadrilatero

rombo

rectangulo
paralelogramo
trapezoide

Tulare Ceunty http://commoncore.tecoe.org/licensing
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_4™ Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.G.A.2

Standard Explanation

A critical area of instruction in grade four is for students to
understand that geometric figures can be analyzed and
classified based on their properties, such as having parallel
sides, perpendicular sides, particular angle measures, and
symmetry.

In grade four, students are exposed to the concepts of rays,
angles, and perpendicular and paraliel lines (4.G.1) for the
first time. In addition, students classify figures based on the
presence and absence of parallel or perpendicular lines and
angles (4.G.2). [t is helpful to provide students with a visual
reminder of examples of points, line segments, lines, angles,
parallelism, and perpendicularity. For example, a wall chart
with the images shown at right could be displayed in the
classroom. Students need to see all of these representations
in different orientations. Students could draw these in
different orientations and decide if all of the drawings are
correct. They also need to see and draw the range of angles
that are acute and obtuse. Two-dimensional figures may be
classified according to characteristics, such as the presence
of parallel or perpendicular lines or by angle measurements.
Students may use transparencies with lines drawn on them to
arrange two lines in different ways to determine that the two
lines might intersect at one point or might never intersect,
thereby understanding the notion of parallel lines. Further
investigations may be initiated with geometry software.
These types of explorations may lead to a discussion on
angles.

Illustrative Tasks:

®  Are these right?
https://www.illustrativemathematics.org/content-
standards/4/G/A/2/tasks/ 1273

2. Which of the polygons are «ight triangles? Choose 3 measuring 1ool (o
help you determine this

ﬂ‘"‘"‘m—.
. ™
* Deﬁning Attributes of Rectangles and Parallelograms

https://www.itlustrativemathematics.org/content-
standards/4/G/A/2/tasks/1275

a. Look at each figure. Read each of the deseriptions. Place an X in the
box if it appears 10 describe the figure pictured

O > S0

Tulare Ceunty http:/icommoncore.tcoe.org/licensing
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4.G.A.2

Standard Explanation

A critical area of instruction in grade four is for students to
understand that geometric figures can be analyzed and
classified based on their properties, such as having parallel
sides, perpendicular sides, particular angle measures, and
symmetry.

In grade four, students are exposed to the concepts of rays,
angles, and perpendicular and parallel lines (4.G.1} for the
first time. In addition, students classify figures based on the
presence and absence of parallel or perpendicular lines and
angles (4.G.2). It is helpful to provide students with a visual
reminder of examples of points, line segments, lines, angles,
parallelism, and perpendicularity. For example, a wall chart
with the images shown at right could be displayed in the
classroom. Students need to see alil of these representations
in different orientations. Students could draw these in
different orientations and decide if all of the drawings are
correct. They also need to see and draw the range of angles
that are acute and obtuse. Two-dimensional figures may be
classified according to characteristics, such as the presence
of parallel or perpendicular lines or by angle measurements.
Students may use transparencies with lines drawn on them to
arrange two lines in different ways to determine that the two
lines might intersect at one point or might never intersect,
thereby understanding the notion of parallel lines. Further
investigations may be initiated with geometry software.
These types of explorations may lead to a discussion on
angles.

INustrative Tasks:

®  Are these right?
https://www.illustrativemathematics.org/content-
standards/4/G/A/2/tasks/ 1273

a. Which of tha palygons are right tnangles? Choose a meaturing tosd e

help you deterrmune this,
m

. Deﬁning Attributes of Rectangles and Parallelograms

https://www.illustrativemathematics.org/content-
standards/4/G/A/f2/tasks/1275

a. Look at each figure, Read each of the descriptionz, Place an X in the
box i it appears to describe the figure pictured

O <> 0

Tulare Ceunty http:/icommoncore.teoe.org/licensing
Office ofEducauon |iec) @@ | 2" edition 6/19




4'"* Grade — CCSS for Mathematics

4™ Grade — CCSS for Mathematics

4.G.A Draw and identify lines and angles, and classify
shapes by properties of their lines and angles.

4.G.3 Recognize a line of symmetry for a two-dimensional
figure as a line across the figure such that the figure can be
folded along the line into matching parts. [dentify line-
symmetric figures and draw lines of symmetry.

Essential Skills and Concepts:
O Recognize a line of symmetry
0O Sketch lines of symmetry

Question Stems and Prompts:

v" How can we fold this shape so that both sides are
identical?

Vocabulary Spanish Cognates

Tier 3

* symmetry simetria

Standards Connections

4G3 € 1.G2

Tulare Ceunty hitp://commoncore.tcoe.org/licensing
Office of Education m 1% edition 6/19

4.G.A Draw and identify lines and angles, and classify
shapes by properties of their lines and angles.

4.G.3 Recognize a line of symmetry for a two-dimensional
figure as a line across the figure such that the figure can be
folded along the line into matching parts. Identify line-
symmetric figures and draw lines of symmetry.

Essential Skills and Concepts:
0O Recognize a line of symmetry
O Sketch lines of symmetry

Question Stems and Prompts:

v How can we fold this shape so that both sides are
identical?

Vocabulary Spanish Cognates

Tier 3

* symmetry simetria

Standards Connections

4.G3 € 1.G.2

Tulare Ceunty http://commoncore.tcoe.org/licensing
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4™ Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

4.G.A3

Standard Explanation

Finally, students recognize a line of symmetry for a two-
dimensional figure as a line across the figure, such that the
figure can be folded along the line into matching parts
(adapted from ADE 2010). (CA Mathematics Framework,
adopted Nov. 6, 2013)

Progression Information:

Students need experiences with figures which are
symmetrical and non-symmetrical. Figures include both
regular and non-regular polygons. Folding cut-out figures
will help students determine whether a figure has one or
more lines of symmetry (K-6, Geometry, December 27, 2014
http://ime.math.arizona.edu/progressions/).

Illustrative Tasks:

¢ Finding Lines of Symmetry
https://www.iliustrativemathematics.org/content-
standards/4/G/A/3/tasks/676

a. Each shape below has a line of symmetry. Draw a ine of symmetry

iyt A
S L
& <P

e Lines of Symmetry for Quadrilaterals
https://www_.illustrativemathematics.org/content-
standards/4/G/A/3/tasks/1059

Below are pictures of four quadnlaterals: a square, a rectangle, a
trapezoid and a parallelogram.

el

For each quadrilateral, find and draw all lines of symmetry.

Tulare Ciunty S hitp://commoncore.tcoe.org/licensing
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4.G.A3

Standard Explanation

Finally, students recognize a line of symmetry for a two
dimensional figure as a line across the figure, such that the
figure can be folded along the line into matching parts
(adapted from ADE 2010). (CA Mathematics Framework,
adopted Nov. 6, 2013)

Progression Information:

Students need experiences with figures which are
symmetrical and non-symmetrical. Figures include both
regular and non-regular polygons. Folding cut-out figures
will help students determine whether a figure has one or
more lines of symmetry (K-6, Geometry, December 27, 2014
http://ime.math.arizona.edu/progressions/).

INustrative Tasks:

¢ Finding Lines of Symmetry
https://www.illustrativemathematics.org/content-
standards/4/G/A/3/tasks/676

a Each shape below has a ne of symmetry. Draw a line of symmetry

iyt A
S S
(D =T

* Lines of Symmetry for Quadrilaterals
https://www.illustrativemathematics.org/content-
standards/4/G/A/3/tasks/1059

Below are pictures of four guadrilaterals: a square, a rectangle, a
trapezoid and a parallelogram,

el

For each quadrilateral, find and draw all lines of symmetry.

Tulare Ciunty http:iicommencore.tcoe.org/licensing
Office of Educatior 2 edition 6/19



4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

Resources for the CCSS 4" Grade Bookmarks

California Mathematics Framework, adopted by the
California State Board of Education November 6, 2013,
http://www.cde.ca.gov/ci/ma/cf/drafi2mathfwchapters.asp

Student Achievement Partners, Achieve the Core
http://achievethecore.org/, Focus by Grade Level,
http://achievethecore.org/dashboard/300/search/1/2/0/1/
2/3/4/5/6/7/8/9/10/11/12/page/774/focus-by-grade-level

Common Core Standards Writing Team. Progressions
for the Common Core State Standards in Mathematics
Tucson, AZ: Institute for Mathematics and Education,
University of Arizona (Drafts),
http://ime.math.arizona.edu/progressions/
¢ K, Counting and Cardinality; K — 5 Operations
and Algebraic Thinking (2011, May 29)
e K - 5, Number and Operations in Base Ten
(2012, April 21)
e K -3, Categorical Data; Grades 2 - 5,
Measurement Data* (2011, June 20)
K -5, Geometric Measurement (2012, June 23)
K - 6, Geometry (2012, June 23)
e Number and Operations — Fractions, 3 — 5
(2013, September 19)

[lustrative Mathematics™ was originally developed at
the University of Arizona (2011), nonprofit corporation
(2013), Illustrative Tasks,
http://www.illustrativemathematics.org/

Student Achievement Partners, Achieve the Core
http://achievethecore.org/, Focus by Grade Level,
http://achievethecore.org/dashboard/300/search/1/2/0/1/
2/3/4/5/6/7/8/9/10/11/12/page/774/focus-by-grade-level

North Carolina Department of Public Instruction,
Instructional Support Tools for Achieving New
Standards, Math Unpacking Standards 2012,
http://www.ncpublicschools.org/acre/standards/commo
n-core-tools/ - unmath

Common Core Flipbooks 2012, Kansas Association of
Teachers of Mathematics (KATM)
http://www.katm.org/baker/pages/common-core-
resources.php

Tulare Caunty http://commoncore.tcoe.org/licensing
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Resources for the CCSS 4" Grade Bookmarks

California Mathematics Framework, adopted by the
California State Board of Education November 6, 2013,
http://www.cde.ca.gov/ci/ma/cf/drafi2mathfwchapters.asp

Student Achievement Partners, Achieve the Core
http://achievethecore.org/, Focus by Grade Level,
http://achievethecore.org/dashboard/300/search/1/2/0/1/
2/3/4/5/6/7/8/9/10/11/12/page/774/focus-by-grade-level

Common Core Standards Writing Team. Progressions
for the Common Core State Standards in Mathematics
Tucson, AZ: Institute for Mathematics and Education,
University of Arizona (Drafts),
http://ime.math.arizona.edu/progressions/
¢ K, Counting and Cardinality; K — 5 Operations
and Algebraic Thinking (2011, May 29)
o K-35, Number and Operations in Base Ten
(2012, April 21)
e K -3, Categorical Data; Grades 2 - 5,
Measurement Data* (2011, June 20)
e K -5, Geometric Measurement (2012, June 23)
e K -6, Geometry (2012, June 23)
¢ Number and Operations — Fractions, 3 — 5
(2013, September 19)

Illustrative Mathematics™ was originally developed at
the University of Arizona (2011), nonprofit corporation
(2013), Illustrative Tasks,
http://www.illustrativemathematics.org/

Student Achievement Partners, Achieve the Core
http://achievethecore.org/, Focus by Grade Level,
http://achievethecore.org/dashboard/300/search/1/2/0/1/
2/3/4/5/6/7/8/9/10/11/12/page/774/focus-by-grade-level

North Carolina Department of Public Instruction,
Instructional Support Tools for Achieving New
Standards, Math Unpacking Standards 2012,
http://www.ncpublicschools.org/acre/standards/commo
n-core-tools/ - unmath

Common Core Flipbooks 2012, Kansas Association of
Teachers of Mathematics (KATM)

resources.php

Tulare Cunty
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4" Grade — CCSS for Mathematics

4" Grade — CCSS for Mathematics

Arizona’s College and Career Ready Standards —
Mathematics — Kindergarten, Arizona Department of
Education — High Academic Standards for Students
Arizona’s College and Career Ready Standards
Mathematics, State Board Approved June 2010
October 2013 Publication,
http://www.azed.gov/azccrs/mathstandards/

Howard County Public School System, Elementary
Mathematics Office, Standards for Mathematical
Practice for Parents, Draft 2011,
https://grade3commoncoremath.wikispaces.hcpss.org/fi
le/view/SFMP for Parents.docx/286906254/SFMP for
Parents.docx

Howard County Public School System, Elementary and
Secondary Mathematics Offices, Wiki Content and
Resources, Elementary by grade level
https://gradeScommoncoremath.wikispaces.hcpss.org/h
ome, and Secondary
https://secondarymathcommoncore.wikispaces.hcpss.or

g

Long Beach Unified School District, Math Cognates,
retrieved on 7/14/14,
http:/fwww.lbschools.net/Main_Offices/Curriculum/Ar
eas/Mathematics/XCD/ListOfMathCognates.pdf

A Graph of the Content Standards, Jason Zimba, June
7, 2012, http://tinyurl.com/ccssmgraph

Tulare Ceunty http://commoncore.tcoc.orglicensing
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Arizona’s College and Career Ready Standards —
Mathematics — Kindergarten, Arizona Department of
Education — High Academic Standards for Students
Arizona’s College and Career Ready Standards —
Mathematics, State Board Approved June 2010
October 2013 Publication,
http://www.azed.gov/azccrs/mathstandards/

Howard County Public School System, Elementary
Mathematics Office, Standards for Mathematical
Practice for Parents, Draft 2011,
https://grade3commoncoremath.wikispaces.hcpss.org/fi
le/view/SFMP for Parents.docx/286906254/SFMP for
Parents.docx

Howard County Public School System, Elementary and
Secondary Mathematics Offices, Wiki Content and
Resources, Elementary by grade level
https://gradeScommoncoremath.wikispaces.hcpss.org/h
ome, and Secondary
https://secondarymathcommoncore.wikispaces.hcpss.or

g

Long Beach Unified School District, Math Cognates,
retrieved on 7/14/14,
http://www.lbschools.net/Main_Offices/Curriculum/Ar
eas/Mathematics/XCD/ListOfMathCognates.pdf

A Graph of the Content Standards, Jason Zimba, June
7, 2012, http://tinyurl.com/ccssmgraph
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