MICHIGAN MATHEMATICS PROGRAM |MPROVEMENT PROJECT

CHAPTER 4: WHOLE NUM BER MULTIPLICATION A ND DIVISION

Whole Number Multiplication and Division Overview: There ardourteen whole number
topics (WN12WN25), one cumulative expectations togdel), and one integer topic (I11)
covering39 grade level content expectatiofisventy-six activities have been developed for
these topics.

Topics GLCEs | Activities
WN12 Meaning of multiplication and division 9 13
WN13 Multiplication and division fact families 5 1

WN14 The relationship between multiplication and divisi 2

WN15 Multiplying by multiples of powers of ten 0 1
WN16 Distributive multiplication 1 3
WN217 Multiplying by multi-digits numbers 3 4
WN18 Multiples and factors 4 0
WN19 Division as a fraction 1 0
WN20 Equivalent divisiomproblems 0 1
WN21 Division algorithm with no remainder 0 2
WN22 Division algorithm with remainder 3 0
WN23 Division algorithm with remainders as fractions 0 0
WN24 Division algorithm with decimal remainders 0 0
WN25 Use estimation and approximation 2 0
C1 Cumulative expectatien 3 0
11 Understand andompute with integers 6 1

A. WHOLE NUMBER MULTIPL ICATION AND DIVISION GLCES, MEAP DATA,
AND ACTIVITIES BY TO PICS

WN12. MEANING OF MULTIPLIC ATION AND DIVISION ( MEASUREMENT &
PARTITION)

N.ME.01.01Count to 110 by 1s, 2s, 5s, and 10s, starting from any number in the sequence;

count to 500 by 100s and 10s; use ordinals to identify position in a sequencé', €', 3f.
N.ME.0204Count orally by 30§s aanndd bdyd s2 6sst,a r5tbéisn g awidt
any whole number. [NASL]

N.MR.02.13Understand multiplication as the result of counting the total number of objects in a

set of equal groups, e.g.x® gives the number of objects in 3 groups of 5 objectsxds 3 5 +

5+ 5 =15. [Core]

N.MR.02.14Represent multiplication using area and array models. [Core]

N.MR.02.16Given a situation involving groups of equal size or of sharing equally, represent

with objects, words, and symbols; solve. [Ext]

N.MR.03.10Recognize situations that can be solved using multiplication and division including
finding AHow many groups?0 and AHow many i n a
represent those situations. [Core]

N.FL.04.11Divide numbers up to foedligits by onedigit numbers, and by 10.

N.FL.04.12Find the value of the unknowns in equations such.a® = 25:125. b=25. [Core

NC]

N.MR.04.14Solve contextual problems involving whole number multiplication and division.

[Ext]
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2007 MEAP Release Item Data All Students Students with Disabilities
# GLCE MEAP | a |[<x% | A B C D [O/M|<x% | A B C D |O/M
43 N.MR.02.13 Core | A 71 | 6 22 0 56 | 12 | 32 1
N.MR.02.13 Core |B 18| 79 | 2 0 23 | 72 | 4 1
45 N.MR.02.13 Core |C 14 | 6 80 1 23| 9 67 1
N.MR.02.14 Core |B 4 80 | 16 0 8 70 | 22 0
29 N.MR.02.14 Core |B 10| 84 | 5 0 17 | 74 | 8 0
N.MR.02.14 Core |C 3 4 92 1 8 7 85 1
19 N.MR.03.10 Core |B 8 63 10| 19| O 15| 46 | 12 | 26 | O
N.MR.03.10 Core |D 1710 | 11 | 62| O 23| 18| 14 | 45| O
21 N.MR.03.10 Core |D 18 | 3 8 70| O 31| 7 10| 52| O
N.FL.04.11 Core |B 19 | 57 | 12|12 | 0 20 41| 19| 19| O
11 N.FL.04.11 Core |D 12 | 13| 14 | 59| O 21| 21| 19| 38| 0
N.FL.04.11 Core | A 52 | 19 | 20 | 8 0 42 | 25| 21111 | O
13 N.FL.04.12 Core |D 62 | 9 7 22| 0 54 | 19 | 11 | 16 | O
N.FL.04.12 Core | A 57 | 18 | 20 | 5 0 35 24| 31|10| O
15 N.FL.04.12 Core |D 10 | 7 11|71 ] 0 15| 10| 15| 58 | O
75 N.MR.04.14 E Core | A 66 | 11 | 17 | 6 0 49 | 14 | 28 | 10| O

2007 MEAP Grade 5

11 Divide
A 25,200
B 2,530
c 253
D 252

2,520 = 10

2007 MEAP Grade 5

13 What value of n makes the equation below true?

n+7=21
A 3
B 28
C 141
D 147
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Meaning of Whole Number Multiplication:
1 Meaning:x Groups of Y (repetitive addition)
Concept:
If there arey in each group andnumber of groups, adg x times
Context:
1 Three groups of six (6+6+6)
1 Five dozen eggs (12+12+12+12+12)

2 Meaning: Rectangular area (X by Y) or array
Concept:
Array/Area Model
Multiply the number in each row (column) by the number of columns (rows)
Context:
1 The patio is 20 ft by 25 ft. or 500 g
f Five rows of ten chairs make 50 chairs.

Activity 1. Multiplication is an operation. In multiplying two numbers, one of the numbers is
Aoperatingd on the other. When writing 2
each group. The 2 indicates what to do with the group, in effect operating on the
group. Wha multiplication is written in horizontal form the first number is the
operator, 2 7. When multiplication is written in vertical form, the operator is
written second, 7

3 2

These activities will focus on using each of the manipulative modeld|ibgrstraws
(bustable proportiona), money (tradable, non proportional), Base 10 Blocks
(tradable, proportionalland number line (proportionakt times discrete units (tiles)
will also be used.

Activity 2. Bundling Straws Activity: Find 3 groups of 13. Materials Neededfor
On the place value mat place 3 groups of 13. Activities 2-5:
How many tens? (3) Place Value Mat
How many ones? (9) Straws, base 10 blocks,
How much altogether? (39) money, and number lines

How many in 3 groupsfd.3? (39)
Write it. (3% 13 = 39)
Di scuss the need to firebundl edo when findi

Activity 3. Money Activity: Find 3 groups of 13.
On the place value mat place 3 groups of $13.
How many tens? (3)
How many ones? (9)
How much altogether? ($39)
How many in 3 groups of 137 (39)
Write it. (33 13 = 39)
Di scuss the need to Atradeo when finding
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Activity 4. Base 10 Block Activity: Find 3 groups of 13.
On the placemat train 3 groups of 13.
ISR [ [ ] i 1
Group the tens and the ones.

- 1.1 HINEENEEN
How many tens? (3)
How much is that? (30)
How many ones? (9)
How much altogether? (39)

Arrange 3 groups of 13 as an array.

Repeat the activity with 3 groups of 14.
Di scuss the need to Atr.adeo when finding

Activity 5 Show and discuss the Multiplication with Base Ten

Blocks power point Materials needed

Multiplication with Base Ten
Blocks power point

Activity 6. Number Line Activity: Find 3 groupsf 13. Make & laminate deskop

numberlines for workshop

Place the desktop numberline on your placemat.

-40-39-38-37-36-35-34 1-30-29-28-27-26-25-24-23 1-20-19-18-17-16-15-14-13-12-11-109 8 -7 -6 5 4 -3 -2-1 0 1 2 3 4 5 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

With a dry markerplace a mark at the zero on the numberline.
With the nonnegative desktop numberline, mark off 3 lengths of 13 beginning with
the Zero mark_ 01234567 891011121314151617181920

How much is 3 groups of 13? (39)
Repeat the activity to find 3 groups of 14. Note that with the numberline there is no
regrouping.

Activity 7 V|evy a_ndl:_)lscussthe Rgctangular Model of Materials needed
Multiplication PowerPoint Rectangular Model of
Multiplication power point
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Meaning of Whole Number Division:

1 Meaning: Quota or measuttevision

Activity 8.

Activity 9:

June 2008

Question Asked:How many 17s in 5677
Concept:
RepetitiveSubtraction, Measurement, or Quota

| know how much is in each group. | want to know how many groups there are.
Total + Number in Each Group = the Number of Groups

Context:

1 We had 80 bottles of water and gave 2 bottles to each participant. How many
participants will get two bottles of water?

1 We cut the 6 foot submarine sandwich into 6 inch sections. How many 6 inch
sections will there be?

1 Sixty-five pounds of cashews were packaged in one pound bags. How many 1
pound packages will there be?

Base 10 BloclDivision Activity:
How many 3s in 19?
On the placemat train 19. BRI ([ [ 1[0
How much is ten 3s? (30)

Are there ten 3s? (nd)his is the tens question.

Trade the 10 for 10ones. | | [ | [ T 1 L] IO E DL L0 0]

Group the onesintothree | | | L T T T DI I T T0]
How many groups of three? (Ehis is the ones question.

And how many left? (1)

Write the problem mathematically. 6r 1 19

319 or 19- 3=6r1 or 19:36+1orE

Show and discuss the Measureni@ivision .

ith lock . Materials needed
with Base Ten Blocks power point Measurement Division with Base Te
Blocks power point
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2. Meaning: PartitionDivision
Question Asked:How many can | give to each group?
Concept:
Dividing into equal parts or pieces, fair share.
| know the number of groups. | want to know how much in each group.

Total + Number of Groups = Number in Each Group

Context:

1 300 candies were distributed equally to 50 children. How many candies will each
child get?

1 The total profits were distributed equally to each of six partners. How much will
each partner get?

Activity 10. Base 10 BloclDivision Activity:
How many can each of 3 groups be given (equally)?

On the placemat train 19. BRI [ ([ ([ [0 0L

Tens question
Can each othe 3 groups be given 10? (no)

Trade theten for 10 onesl | I I L L 1L 0 1 01 IO
Ones questions

Can each of the 3 groups be given 1? (yes)

Can each of the 3 groups be given 2? (yes)

Can each of the 3 groups be giveny&s)

Can each of the 3 groups be given 5? (yes)

Can each of the 3 groups be given¥ss)

Can each of the 3 groups be given 7? (no)

Give each of the groups 6one_ | | [ [ [ [ [ [ [ []

How many in each group? (6). | [ [ [ [ ||

How many left over? (1)
Write the problem mathemasity. 6r1 19

3J19 or 19- 3=6rlor 19=326+1 orE

Activity 11: Show and discuss the Partition Division with Base Ter ;1 ierials needed

Blocks power point Division with Base Ten
Blocks power point

Activity 12 Compare theneasuremerdivision questions with partition division questions.

Activity 13: Draw a picturausingthe followingnumbergo show multiplication and division

8and 2 12 and 3 30 and 14 106 and 50

Staws

Base Ten Blocks
Money

Number Line
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MULTIPLICATION AND D IVISION FACT FAMILIE S. (EITHER BY SKIP
COUNTING OR BY STRAT EGIES.)

N.MR.02.17Develop strategies for fluently multiplying numbers up to 5 x 5. [NASL]

N.ME.03.04Count

or al

l'y by

60s,

between repeated addition and multiplication. [NASL]

N.MR.03.09Use multiplication and division fact families to understand the inverse relationship

706s, 806s, and

9

0

of these two operations,ge,. because 3 x 8 = 24, we know that 24 + 8 = 3 or 24 + 3 = 8; express
a multiplication statement as an equivalent division statement.-]d0}e

N.FL.03.11Find products fluently up to 1010; find related quotients using multiplication and
division relatonships. [CoreNC]

N.MR.03.12 Find solutions to open sentences, such ag [ /=42 or 12 {] =4, using the
inverse relationship between multiplication and division. [Fut]

2007 MEAP Release Item Data All Students Students with Disabilities

# GLCE MEAP | a |<x% | A B C D [O/M|<x%| A B C D |O/M

13 N.MR.03.09 Core |C 6 12 | 79 | 4 0 10| 20 | 65 | 5 0
N.MR.03.09 Core |D 6 7 4 84 | 0 10 | 13 | 7 70, 0

15 N.MR.03.09 Core |D 4 4 9 83| 0 7 7 17| 68 | O
N.FL.03.11 Core |B 7 82| 5 6 0 14 | 65 | 9 11| 0

17 N.FL.03.11 Core |D 6 10 | 9 75| 0 10 | 17 | 15 | 58 | O
N.FL.03.11 Core |D 5 8 15| 72| 0 9 12| 18| 61| O
N.MR.03.12 Future | D 9 5 10| 76 | O 13| 7 10| 69 | O

2007 MEAP Grade 4

17 Divide
A 288
B 54
C 42
D 8

48 ~ 6

Activity 1: View and Discusshe Multiplication Fact
Strategies PowerPoint.

June 2008
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Materials needed

Multiplication Fact Strategies power poin
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WN14. THE RELATIONSH IP BETWEEN MULTIPLIC ATION AND DIVISION.

N.MR.02.15Understand division (+) as another way of expressing multiplication, using fact
families within the 5 x 5 multiplication tabl
e.g., 2x 3 =6 can be rewrittenas 6 + 2 =3 or 6 + 3 = 2. [Fult]

N.MR.04.13Use the relationship between multiplication and division to simplify computations

and check results. [Fut]

2007MEAP Release Item Data All Students Students with Disabilities
# GLCE MEAP | a |<x% | A B C D [O/M|<x%| A B C D |O/M
78 N.MR.02.15 Future | B 12 | 67 | 20 1 17 | 60 | 22 1
N.MR.04.13 Future | C 18| 14 | 60 | 8 0 22 | 20 | 47 | 12 1

2006 MEAP Grade 5A 64%, B 18%, C 8%, D 9%, O/M 0%}{A 48%, B 25%, C 13%, D 14%, O/M 0%}

86 Monica used the number sentence 108 - 4 = 27 to check her answer to a
homework problem. Which of the following could be Monica's homework
problem?

A 4 x27 =[]+
B 4x108 =[]
C 108 +4 =[]
D 108 -27 =[]

WN15.MULTIPLYING BY MULTI PLES OF POWERS OF TEN. (ANNEXING
ZEROES.)

.. Materials needed
Activity 1: Powers of 10 Worksheet Powers of Terworksheet

Discuss the worksheet and annexing zeroes.
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WN16.DISTRIBUTIVE MULTIPL ICATION.

N.ME.04.09Multiply two-digit numbers by 2, 3, 4, and 5, using the distributive property, e.g.,
21x3=(1+20)x 3= (k3)+(20x3) =3 + 60 = 63. [CordC]

2007 MEAP Release Item Data All Students Students with Disabilities
# GLCE MEAP |a|/<x%| A | B | C | D |OM|<x%| A | B | C | D |OM
7 N.ME.04.09 Core |A 62| 8 | 6 | 25| 0 46 | 12| 9 | 33| 0
N.ME.04.09 Core |A 50 | 2219 9 | O 33 /30,23 14| 0
9 N.ME.04.09 Core |D 8 25 | 11 | 56 0 15| 35| 16 | 34 | O
2007 MEAP Grade 5
7  Which has the same value as 57 x 47
A (50x4)+(7x4)
B (50 +5) +2
C (50x5)+2
D (50 x4)+7
2007 MEAP Grade 5
9 Which of the following Is equivalentto 5 x 237
A 5x2 x3
B 5x 20 x 3
C (5x 2) + (5 % 3)
D (5x20)+(5x3)
Activity 1: :
. Materials Needed
On the worksheetjse tiles to make a 3 by 7 array. Grid Sheet (Linch) and
Write a number expression to describe the array. 18 tiles

Separate the array to make a 3 by 3 array followed by a 3 by 4 &rroy-
Write a number expression to describe what you havé. )3+ (33 4)]
Write a number sentee using these two expressions.

Activity 2:
Write 3 distribution expressions which might be used to fiAd76
Write a distribution expressions for 1314.
Write the par@l products which are obtained.

Activity 3: Materials needed

Show and discuss the Rectangular Multiplication power point Rectangular
Multiplication power

point
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WN17.MULTIPLYING BY MULTI -DIGITS NUMBERS.

N.FL.03.13Mentally calculate simple products and quotients: up talegi® number by a Higit
number involving multiples of 10, e.g., 58@®, or 400- 8. [NASL]

N.FL.04.10Multiply fluently any whole number by a osthgit number, and a thredigit
number by a tw-digit number; for a twaligit by onedigit multiplication use distributive
property to develop meaning for the algorithm. HEE]

N.FL.05.04Multiply a multi-digit number by a twaligit number; recognize and be able to
explain common computation ersosuch as not accounting for place value. [Core]

2007MEAP Release ltem Data All Students Students with Disabilities
# GLCE MEAP | a |<x% | A B C D |O/M|<x%| A B C D |O/M
65 N.FL.04.10 E Core |D 14 | 9 17 | 60| O 16 | 16 | 22 | 46 | O
1 N.FL.05.04 Core |A 79 | 10 | 9 2 0 55| 19 | 18 | 8 0
N.FL.05.04 Core |C 10 | 10 | 78 | 3 0 22| 18 | 52 | 8 0
3 N.FL.05.04 Core |C 10 | 8 77 | 5 0 20| 17 | 52 | 11 | 1

2007 MEAP Grade 5

Array multiplication will be used with Base 10 Blocks to illustrate multiplication. It will begin
with single digit by single digit multiplication to emphasize the continuity of multiplication with
Base 10 Bcks.

Activity 1: Multiplication with Base Ten Blocks
Use the multiplication mat and Base 10 Blocks. To do the activitigs
in the Multiplication with Base 10 Blocks PowerPoint.

Activity 2:
Use the Multiplication Drawing Mat to find 2834. Multiplication Mat

Activity 3:
On blank paper, draw 2834.
Draw rectangles and insert quantities.

Activity 4:
Complete the followingnultiplication problem using partial products.
34 30+4
328 20+ 8
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