it

SD San Diego Unified School District
USD

Instructional Module to Enhance the Teaching of

HARCOURT

Math

California Edition

Grade 3

Module 3 -Revised

UNDERSTAND NUMBERS AND OPERATIONS

Pr——— o, . s tevmaeoums snoues o,

— WORK IN PROGRESS — I

Revised 8/12/04  ©san Diego Unified School District



S Y0/C1/8 P3SIASY

(92-L "dd) uonov.4qng pun uonIppy P L2qUInN Joog 224n08 soyvuayIy (STZ-10C 2 661-8L1 "dd) €1 2 1 s101dey)) :9[[ep 9P UBA S204HOSIY

$apn48 snoiaaad U1 pajuasaiy

Jpuesnoy) ua) ydnoxy siequinu a1edwiod pue sepio 0} sordarens dopaasp ow djoy onjea ooe(d Jo Surpue;siopun Aw Ueo MOH
{puesnoy) ugy o} srequinu Surpunol Joj asn pue ure[dxs ued | SI[501RNS 91 JBYM
{IOMSUR UR JO SSOUS[GRUOSEAI 9f) IO 0 PUR SISQUINU 0M) U93M]q S0USIRIJIP 9U) PUR JO WINS JTf) 9JBWISS | OP MOH
{1oeIqNS pue ppe 0} WLIO] papuedxo Ul SI9qUING JUISn PUE Uo) JO suoneUIqUIOd Sunjew ‘ Jrede Sumyeslq,, Jo AS0jens oyj asn | ued MO
{UO1ORIQNS PUB UOHIPPE FUIAJOAUL SN} SSOULIUSS JOqUUNU el 0) S[oquIAs [euoneledo j0a[es ] op MO
Luonoenqgns pue UONIPPe SUIAJOAUT sUOLBIIS Juasardar Jey; suoissardxs ojum | op mOH
(AqIporoquids suoynyos ayj uasaidas puv Surdno.ada.a 3urinba. swajqo.d 1ov.3GNs PUD UOLIPPD 4]0 0] S|DLIPIDUL 9]24IU0D SN [ OP MOKy
{SI9qumu J131p-¢ pue -7 PPR 0) UOHIPPR JO ,A119d01d 9ANRIOOSSY oY) 95N [ Op MOH
{SISqUINT JO 9pNIIUFLeUI SANR[SI 9} PULISIOpUN pue sjewm)se 03 A1jiqe ay) dojeasp djay 0) SISqUINU JIBWIOUS] SN | Op MO0Y
(puesnoy) uay 03 srequnu Surpunol Joj osn pue ure[dxs ued | se1Seiens ale jeym
4000°01 YSnoxyp srequinu syedwios pue 19pio o0} sarfajens dofaasp oy aw djoy anfea 9oe[d Jo Surpueisiopun Auwr S80p MOY
$000°01 ySnory) srequinu ut sSSP Jo onjeA S AJUUSPI PUL ‘SILIM ‘PeSI | Op MO
{UONBIOU PIBPUE]S PUE ‘UOLBIOU papuedXs ‘STRLISJE US)-0Seq ‘Seyo anjea aoe[d Sursn suonejuesaidal Juo[eAInba 109uu0d [ op MO
{spuesnoy) oy} y3nomy sroqmu juesaider o) sppow [eLI0301d pUR 2)9I0U0D 9Sh | Op MOY]
cuonsod anppa-20v;d s31 Suisn Aq 131p v fo angva ayz pulf [ op Mo,
£ SHDYD onv4 200]d pUD ‘ SUL] J2QUINY *\ SIDLIBIDUL UDY-25Dq Sursn sroquinu o sdiysuone[al oy sredwoo | op MOF]
JSaquini uaamiaq 2ouaLaffip ayy Suipurf pup Suiuiquiod 10 1001 v SV 2ul] L2qUUNY Y1 2SN [ OP MO,

:SSUIUIBI] [PIUISSD DY DADIYID O] 42PA0 U] SIAJISUIDY]L YSD SIFUIVI] oY} SUONSIND [BRUaSS? 240 5oy [

"S)X9JU09 IBI[IWE) PUE SIOQUNU JIRWYOUS] 0) UOHRISI UI SIoqUUNU 93Ie] pueisIopun sjuspms

“stoquinu o[queduwios Sursn ojewnse syUpMS

"SAeM JUSISJIp Ul pue anjeA ooe[d Aq 1ede USYE) 9q UED SIOGUINU JRY) PUB)SIOPUN SJUSPIYS

"us} Jo s1omod Smajoaur wened B £q pajefer are sxequinu ui sSIP Jo suonisod Sy} Jey) PUBISISPUN SJUSPMG
*S)LSIP 9Y) JO SNJRA OY} SOUILIZIAP SIequunu ul s1ISIp Jo uonisod U} Jey) PUBSISpUN SJUSPMS

"SUOTJEN)IS PUE SHOUN|OS [EONRIIAYIRW JO SUONBIUSIIdSI JUSISIIIP UsomMIaq SB[SURY) SIUSPIS

:$pdaou0a/svapr 42851q puasaidad Jpyy SSUIUIDI] [DUISSD 24D ISIY L

"$1dooU00 [BOIRWISYIBW UIEa] 0 SA[OIYSA St ‘AFojouyos) Surpniour ‘sjooy serrdordde osn

‘swejqo1d aA[os 03 s3deouoo pue ‘S[[Dfs ‘se13ajens asn pue dojoaa(g

*sour[dIOSIp 1930 US9MIOq PUR SBap! [BONRWAYIEW SUOWE SUOHOIUUOD SYBIN

s1sotpodAy © synga1 10 poddns 0y syuswSre pying pue 2dUSPIAS szATeur 0 Junjury reordoy dopas(

‘sdrysuonepel pue sweped Jo suorezijerousd sseidxs 0) ssjqeLieA pue suonenbs asny

“sueyo pue sydeid ‘sjoquiss ‘srequunu ‘spIosm Sursn Aq SUDUIY) [0HBWISYIBUI JIOY) SYBIIUNTIWO,)

*swo[qo1d 9AJ0S 0] SUTUOSESI [EONRISYIEW 9S[]

. “STIBs Teanpaoold pue uonendmod o1seq ur Aousnyy pue Jo Surpueisiopun do[aas(]

"S)[NSSI 9]qeUOSEAl 9ZIUF0991 pue sweqoid 9A[0s 0} SuIpue)sIepUn IOy 9SN pur WLISAS IQUINU oY)} PUE SIsquInu Jo Surpurisiopun dojaas(]

JIM SJUIPMS
Aambug fo pun avpnoyivd suo Kup oy paypjosi aq jou pinoys swayy asayf 4pad j00YIs
a4yua ayfy Supanp Luynbui fo spun in anoySnoayy pa&nSua &jaayon oq prroys spuapnis yoiym wp sapuniioddo Supinag SutoSuo 1assads. Spvaayy 2y

AVHIA HHL LOOHDNO0YHL SAVIIHL

SBUIUIES] [BIUASSD 0} PBI] J8Y) APNJS JO SHUN [EnPIAIPUI Judsaadaa Sanpogy
SNOILVHAdO ANV STHIFNNAN ONIANVISHYAANN — € ATNAON
dVIN INO'TODTIAND SOLLVINHHLVIA — € HAVYD
UOISIAL(] TUNJNOLLINY) PUB UOTONISUY

s[ooyg A1) 0391( ues




ADDITION and SUBTRACTION

Key Concepts

Addition is used to combine two or more quantities.

Addition is used to show a change or increase from a starting amount

Subtraction is used to take away from, take apart, or decrease from, a quantity.

Subtraction is used to compare two quantities or to show difference between two quantities.
Addition or subtraction can be used to solve missing addend situations.

Tips for Learning Multi-digit Addition and Subtraction

* Have students mentally add or subtract to strengthen place value understanding and computation flexibility.
As students solve many problems have them:

Combine tens and combine ones: 53 + 44 can be solved by adding 50 + 40 to get 90, adding 3 +4 to
get 7, and then adding 90 + 7 for a sum of 97.

Count up by tens and then by ones: 53 + 44 can be solved by counting up “563, 63, 73, 83,93: 93 + 4 is
97.” Or, “63 +40is 93; 93 + 4 is 97.” The difference 100 — 88 could be found by counting up “88, 98,
99, 100, that's 12.” '

Use derived facts: If you know 8 + 8 is 16, you know “8 + 9 is 17 because it's one more.” Similarly, if
you know 25 + 25 is 50, you know “ 25 + 27 is 52 because it's just 2 more.” Also, if you know 3 +5is 8
you know “30 + 50 is 80.”

Use compensation to change to simpler numbers: 42 + 29 can by changed to 41 + 30 by decreasing
42 by 1 and increasing 29 by 1. Similarly, 33 — 18 can be changed to a simpler problem with an equal
difference (35 — 20) by adding 2 to each number.

Break apart numbers (decompose and recombine): 28 + 6 can be solved by thinking “28 and 2 more
would be 30,” then breaking 6 into 2 + 4 and finally thinking “30 and 4 more is 34.”

Count on , as in making change: 75¢ - 58¢ can be thought of as “58 and 2 more makes 60¢, and 15
more is 75¢. So, 75¢ is 2 more and 15 more, or 17¢ more, than 58¢.

More tips on page 23 — 26 of A Mathematics Source Book for Elementary and Middle Schoo! Teachers, A
Report by Bay Area Mathematics Task Force: Arena Press: (800) 422-7249 (for additional copies of this
document)
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UNDERSTAND NUMBERS AND OPERATIONS
5 Weeks of Instruction (25 days) — Unit 1

Lesson 3.3-4.6

Lesson 3.3-4.6

Lesson 3.3-4.6

Lesson 3.3-4.6

Day 1: Day 2: Day 3: Day 4: Day 5:
Chapter 1: Place
Value and Lesson 1.3 Lesson 1.3 | Lesson 1.4 Lesson 1.4
Number Sense (Day 1 of 2) (Day 2 of 2) (Day 1 of 2) (Day 2 of 2)
Lesson 1.2 :
Understand Place Understand Understand Understand Understand
Value Numbers to 10,000 | Numbers to 10,000 10,000
' 10,000
Day 6: Day 7: Day 8: Day 9: Day 10:
Chapter 2;
Compare, Order Lesson 2.2 Lesson 2.2 Lesson 2.3 & 2.4 Lesson 2.5 & 2.6
and Round (Day 1 of 2) (Day 2 of 2) (combined) (Day 1 or 2;
Numbers _ .| combined)
Compare Numbers | Compare Numbers | Order Numbers and
Lesson 2.1 Problem Solving Round to Nearest
Size of Numbers 10, 100, 1000
Day 11: Day 12: _ Day 13: Day 14: Day 15:
Chapter 3 & 4
Lesson 2.5 & 2.6 Combined: Lesson 4.6 Lesson 4.6 Lesson 3.2 & 4.1
(Day 2 of 2) Addition and (Day 1 of 2) (Day 2 of 2)
Subtraction
Rounding Numbers | Lesson 3.1 Algebra: Algebra: Estimate Sums and
Using Number Using the Expressions & Expressions & Differences
Lines Associative Number Sentences | Number Sentences
Property to Add
Day 16: Day 17: Day 18: Day 19: Day 20:

Lesson 3.3-4.6

Adding and Adding and Adding and Adding and Adding and
Subtracting Multi- | Subtracting Multi- | Subtracting Subtracting Subtracting
digit Numbers digit Numbers Multi-digit Multi-digit Multi-digit
Numbers Numbers Numbers

Day 21 Day 22: Day 23: Day 24: Day 25:
Lesson 4.4 Lesson 3.3-4.6 Unit Review
Subtract Across Adding and
Zeros Subtracting of

Multi-digit

Numbers

Modified 8/12/04
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"Modified 8/12/04

Unit 1: Understand Number and Operations

MODULE 3 NOTES

* Lessons from chapter 3 & 4 have been combined because addition and subtraction are related and should

not be taught in isolation. Combining addition and subtraction also makes each lesson more problematic.
Furthermore, addition and subtraction have been taught in previous grades. By combining addition and
subtraction problems in each lesson, students will have to make decisions about what operations to use,
make meaning of the operations and they will also get opportunities to make connections and see
relationships between the operations.

On days 13 and 14, lesson 4.6 (Algebra: Expressions & Number Sentences) will be taught prior to the
lessons on addition and subtraction of muiti-digit numbers. The essential questions from these two lessons
are threaded throughout the lessons on adding and subtracting multi-digit numbers to help solidify these
important ideas. The essential questions from day 13 and 14 are: How do | write expressions that represent
situations? How do | select operational symbols to make number sentences true?

®* The essential question from day 15, lesson 3.2 & 4.1 (Estimate Sums and Differences) is embedded

throughout all lessons on adding and subtracting multi-digit numbers. The essential question, How do /
estimate the sum and difference between two numbers and to check the reasonableness of an answer?,
should be included throughout the year when calculating numbers.



Harcourt Math — Grade 3

MODULE 3

DAY: 1

Unit 1: UNDERSTANDING NUMBERS AND OPERATIONS

Chapter 1: Place Value and Number Sense
LESSON 1.2, pp. 4-5

MATERIALS:

Base-ten materials — 1 bag of units, rods & flats for 2 students, graph paper (TR 57)
1 piece per child, place value chart (1 per partnership TR11)

LESSON FOCUS:

Understand Place Value

CALIFORNIA Number Sense:
STANDARDS: 1.0: Understand place value of whole numbers.
1.3: Identify place value for each digit in numbers to 10,000.
1.5: Use expanded notation to represent numbers.
Mathematical Reasoning: (standards are embedded)
PURPOSE OF * How do | find the value of a digit by using its place-value position?
LESSON: * How do | connect equivalent representations using place value charts, base-ten
materials, expanded notation, and standard notation?
LAUNCH: Ask students to use base-ten blocks to represent the number 248.

Materials: base-ten
blocks, graph paper for
pictorial representations
of base-ten blocks.

Questions:
* What does each of the blocks represent?
* Is there another way to write the number 2487 (e.g., 200 + 40 + 8,
200 + 30 + 10 + 8, two hundred forty-eight) Have students discuss
with a partner and then share out answers to whole group.

SCAFFOLD: Begin with a 2-digit number, then move to a 3-digit number.

Note: The purpose of this LAUNCH is to help students connect equivalent
representations using base ten materials, expanded notation, and standard
notation. It is important to highlight the following vocabulary during this discussion:
digit, expanded notation, standard notation, and word form.

EXPLORE:

Materials: base-ten
blocks, graph paper (TR
57), pencils, large
pieces of paper, place
value charts (1 per
partnership; TR11)

Chart the following problem:
Represent 365 in as many different ways as you can, with materials and
numbers. (Have students work with partners or small groups.)

When conferring with small groups keep in mind the following:

» Students should represent the possible answers using blocks, words, standard
notation, expanded notation.

* Students should be able to explain how each block represents the appropriate
digit in the number.

* Variety is important. (e.g., 300 + 60 + 5, three hundred sixty-five, 365)

» Are students using strategies that take advantage of place value? (i.e., place
value charts, graph paper to make pictorial representations of the base-ten
system, base-ten blocks).

Revised 8/12/04
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Harcourt Math — Grade 3 MODULE 3

Guiding Questions while conferring with groups:
* How does the base-ten representation connect to standard

form/expanded form?

Have you found all the possibilities? How do you know?

How does this relate to the problem we did in the launch?

What do you know about the number 365?

How would you show your number on a place value chart?
CHALLENGE: Using base-ten blocks, how can you show the number
365 without using the hundreds blocks?

Extension: Continue with other numbers. Students may choose these numbers.
Have students choose numbers with 4 digits.

SUMMARIZE: Revisit the Essential Questions:

* How do | find the value of a digit by using its place-value position?

* How do I connect equivalent representations using place value charts, base-ten
materials, expanded notation, and standard notation?

NOTE: Be purposeful about the students you select to share out. How will the
students you select to share out move the class closer to meeting the math goals
for this lesson? Is there a student that would extend/advance the class’s thinking?

Ask selected partnerships or small groups to explain to the class what their
strategies were for representing the number 365.

Guiding Questions:
* What does your group know about the number 3657
* How did you decide to break up the number?
* What strategies did you use to solve the problem?
* How does the base-ten representation connect to standard
form/expanded form?
* How would you show your number on a place value chart?
* How do you know the value of each digit?
* How does this problem relate to the problem we did in the launch?

PRACTICE/ Represent 492 in as many different ways as you can, with materials and numbers.
HOMEWORK:

Revised 8/12/04 11



Harcourt Math — Grade 3

MODULE 3

. DAY: 2
Unit 1: UNDERSTAND NUMBERS AND OPERATIONS
Chapter 1: Place Value and Number Sense
LESSON 1.3, pp. 6-7

MATERIALS:

One-centimeter graph paper (TR57 3-4 sheets per pair), scissors, glue or tape,
crayons or markers, base-ten blocks, coins, 100 charts (TR15), calculators

LESSON FOCUS:

Understand Numbers to 10,000

CALIFORNIA Number Sense:
STANDARDS: 1.0: Understand the place value of whole numbers
1.1: Count read and write whole numbers to 10,000.
1.5: Use expanded notation to represent numbers.
Mathematical Reasoning: (standards are embedded)
PURPOSE OF * How do I use concrete and pictorial models to represent numbers through the
LESSON/ESSENTIAL thousands?
QUESTIONS:
LAUNCH: Today we are going to be investigating the number 1000.
PAIR — SHARE * How big do you think a thousand is? (PAIR — SHARE)
(Have kids partner talk * How big would a box have to be to put 1000 pencils in it? (PAIR —

during discussion and
then share out
responses to full class.)

SHARE)

» How many classes of 3" graders would we need to make 1000
students? (PAIR- SHARE)

* What are some different ways we could count to 1000? (chart
responses; e.g., by 10’s, by 50’s, by 100’s)

* Do you think counting by 1’s is the best way to count to 1000? Why?

MATHEMATICAL NOTE: Base ten number knowledge results from an ability to
count, make groupings, and to understand place value at a deeper level than simply
naming places.

EXPLORE:
One-centimeter graph
paper (TR57, 3-4 sheets
per pair), scissors, glue
or tape, crayons or
markers, base-ten
blocks, coins, 100
charts(TR15),
calculators, chart paper
(1 piece per group)

Over the next two days we are going to make a picture of 1000 on this chart paper.
You and your partner have to figure out how to represent 1000 with one-centimeter
squares. You will have to keep track of how many equal groups are needed to
make 1000. You also must organize and label the groups clearly so you can
convince someone else that there are exactly 1000 squares on your chart.

* Pairs of students must cut out from the one-centimeter graph paper
exactly 1000 squares and glue or tape them to the large sheet of
poster or chart paper, to make a 1000 chart.

* They must keep track of how many groups are needed to make
1000.

* They must organize and label groups clearly so that any number on
the 1000 chart can be located easily. For example, some students
may start grouping by 25 and labeling each group of 25 squares with
25, 25, 25...instead of 25, 50, 75...Make sure they understand that
they are to label each block of squares with the total so far, not just
with the number they are counting by

* Let students figure out for themselves how to arrange thelr blocks of
squares on the large paper.

* Remind them that they must arrange the squares so that someone
looking at their chart could easily count the groups. They should be
able to convince someone else that there are exactly 1000 squares

‘Modified 8/12/04
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Harcourt Math — Grade 3

MODULE 3

on their chart when it is finished.

NOTE: Some kids will choose to group by 1’s, 2’s or 5’s to make a picture of 1000.
They will get frustrated with this tedious task; you can ask guiding questions so they
can come up with more efficient groupings.

Circulate as students are working, asking questions that will push them to think
mathematically about the process they are following.

Guiding questions to ask while conferring:
* How did you decide to show 10007
How many squares do you have?
About how many more do you need?
What groupings did you choose to use? Why?
About how many more groups do you need to make 10007
How are you keeping track of how many groups you need to make
1000?

During the Explore, you should be listening in on conversations and then have some pairs
share out during the summary. Be purposeful about the students you select to share out.
How will the students you select to share out move the class closer to meeting the math
goals for this lesson? Is there a student that would extend/advance the class’s thinking?
(e. g., partners that used the following groupings: 20, 25, 50, 100 — these grouping are
efficient in building 1000)

SUMMARIZE:
Connect purpose to
Jactivities.

Revisit essential question:
How do I use concrete and pictorial models to represent numbers through the

thousands?

Have purposefully selected teams explain their strategies in making their 1000
chart. They will not be finished.
Guiding Questions/Statements:
* How did you get started in making your 1000 chart?
* Explain how you organized your chart.
* Have you run into any problems while constructing your chart?
Explain. '
* How did you keep track of how many groups were needed to make
10007
*  Would you do anything different in creating your chart? Explain?
* What are your plans to finish the chart?

PRACTICE/
HOMEWORK

14 note cards

Alternative Teacher Strategy, TE page 6B.

(]
"~ Modified 8/12/04
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Harcourt Math — Grade 3

MODULE 3

DAY: 3
Unit 1: UNDERSTAND NUMBERS AND OPERATIONS
Chapter 1: Place Value and Number Sense
LESSON 1.3: Day 2

MATERIALS:

Place value chart for recording on overhead/board, one-centimeter graph paper
(TR57 3-4 sheets per pair), scissors, glue or tape, crayons or markers, base-ten
blocks, coins, 100 charts (TR15), calculators, , (early finishers: post-its, 10
envelopes)

LESSON FOCUS:

Understand Numbers to 10,000

Introduce students to
concepts.

CALIFORNIA Number Sense: 1.3
STANDARDS: 1.0: Understand the place value of whole numbers.
1.1: Count read and write whole numbers to 10,000.
1.3: ldentify the place value for each digit in numbers to 10,000.
1.5. Use expanded notation to represent numbers.
Mathematical Reasoning: (standards are embedded)
PURPOSE OF * How do | use concrete and pictorial models to represent numbers through the
LESSON: thousands? )
LAUNCH: We have been investigating 1000 by constructing a thousand chart and doing some

homework that dealt with 1000.

* What have you learned about the number 1000? (chart students
responses)
* What is your plan for finishing your 1000 chart? Talk to your partner.

You should be listening in on conversations and then have some pairs share out.
Be purposeful about the students you select to share out. How will the students you
select to share out move the class closer to meeting the math goals for this lesson?
Is there a student that would extend/advance the class’s thinking?

EXPLORE:
Same materials
as day 1

Early Finishers:
slips of paper, 10
envelopes

Have students continue to construct 1000 charts. Remind students to label their
groupings; they should be able to convince someone else that there are exactly
1000 squares on their chart when it is finished.

Guiding questions to ask while conferring:
* How did you decide to show 10007?
* How many squares do you have?
* About how many more do you need?
* What groupings did you choose to use? Why?
* About how many more groups do you need to make 1000’?
* How are you keeping track of how many groups you need to make
10007

(During the explore, you should be listening in on conversations and then have
some pairs share out during the summary. Be purposeful about the students you
select to share out. How will the students you select to share out move the class
closer to meeting the math goals for this lesson? Is there a student that would
extend/advance the class’s thinking? )

EARLY FINISHERS: [f some students finish early, have them write 10-15 numbers
between 1-1000 on individual slips of paper. Place slips of paper in envelopes.
They can challenge each other to locate the particular numbers they pull from the

Revised 8/12/04
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