Michigan Mathematics Program Improvement Project

CHAPTER 2: PLACE VAL UE AND NUMERATION

Place Value and NumerationOverview: There are severwhole number topics (WNWN7)
covering 5 grade level content expectaticensd B activities.

Topics GLCEs | Activities
WN1 Quantification of set of objects to 4. 0 0
WN2 Counting to quantify sets of objects. 3 15
WN3 Counting forward and backward. 3 0
WN4 Associate numerals with counting. 5 0
WNS5 Relative value of numbers/positiom the number line. 6 0
WNG6 All combinations for each numeral. 3 0
WN7 Place value. S 3

A. PLACE VALUE AND NUME RATION: GLCES, MEAP DATA, AND ACTIVITIES
BY TOPIC

Representations
Characteristics Materials
"Bustable" and Proportional Straws
Tradable and Proportional Baseten blocks
Proportional and Trading not Demonstration Nmber Line {120 to 120)
Necessary Student Number Line40 to 40)
Tradable and No#roportional Money: dollars (1, 10, 100, 1000, 10,000,
100,000)

WN1. QUANTIFICATION OF SE T OF OBJECTS TO 4.

GLCEs: n/a

MEAP Data and Release Itemsn/a

WN2. COUNTING TO QUANTI FY SETS OF OBJECTS.

N.ME.00.01Count whole numbers and recognize how many objects are in sets to 30.
N.ME.00.02Use oneto-one correspondence to compare and order sets of objects to 30
using the phrases: same number, more than, or less than; use candtmgtching.

N.ME.00.03Compare and order numbers to 30 using the phrases more than or less than.

MEAP Data and Release Itemsn/a
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Key ldeas:

1. Numbers can be read and written in different ways

123

Michigan Mathematics Program Improvement Project

123 ones (Time for a Game)
100 + 20 + 3 (Use theard deck to build numbers)
1 hundred + 2 tens + 3 ones

12 tens + 3 ones

1x100+2x10+3x1

2. Numbers can illustrated with different models
a. "Bustable" and proportional (e.g., straws, beans)
b. Tradable and proportional (e.g., bdsa blocls)
c. Tradable and neproportional (e.g., money)

d. Number line

3. Numbers can be decomposed.

Counting

Students who learn to count by rote may have difficulty associating number with groups of
objects. This can be avoided by having them learn to @autiite quantify sets of objects. This
should promote grouping objects in tens and other powers of ten for large numbers.

Activity 1: Counting and Recording with Straws

Place 5 straws on the Place VaMat. Make 5 tally marks on a

separate sheet and reddnow many that is.

Place anothestraw on the Place Validat. Now how much is on
the mat? Make tally marks to represent what is on the mat and

record the number.

Needed:
Place Value Mat
Straws

Place two more straws on the Place Vdlla. Now how much is on the mat? Make tally

marksto represent what is on the mat and record the number.
Place anothestraw on the Place Valldat. Now how much is on 9
the mat? Make tally marks to represent what is on the mat and

or

record the number.

Place anothestraw on the Place Valldat. Now how muchs on
the mat? Make tally marks to represent what is on the mat and 9

record the number.

Place another straw on the Place Vallat. Now how much is on the mat? Make tally
marks to represent what is on the mat and record the number. Could ten be mbresent
differently? (Yes, with a :@undle.)

Make the exchange. Record the exchange.

11T THHljzo ones
_I_H.l._l_I_H.lO ones

Qi

_H. |

D

1ten
or
1 ten
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Normally, we want to make the exchange. However, there are times when we want ten
ones such as when regrouping is necessary for subtraction. Note that when bendled th
bundle is on the tens portion of the mat and that when there are ten ones, they are placed
on the ones portion of the mat.

Place another straw on the Place Valta. Now how much is on the mat? Make tally

marks to represent what is on the mat and reit@dhumber.

Place two more straws on the Place Vdlla. Now how much is on the mat? Make tally
marks to represent what is on the mat and record the number.

Clear the mat.

Activity 2:
On the Place Value Mat, make 20 using bundles. On another ghggterials needed:
record the number. Place Value Mat

Put another bundle on the Place Vallat. How much is on the Straws
mat? Record the number.

Put 4 more 1bundles on the mat. How much is on the mat? Record the number. Draw a
picture of the number.

Put another bundle on the Place Vallat. How much is on the mat? Record the

number.

Put another bundle on the Place Vallat. How much is on the mat? Record the

number.

Put another bundle on the Place Vallat. How much is on the mat? Record the

number.

Clear the mat.

Activity 3:

On the Place Vak Mat, make 10 using bundles. On another sh S teri _
erials needed:

record the number. Place Value Mat

Put one more straw on the Place VaWlat. Write the number on | straws

a separate sheet of paper.

Put another straw on the Place Valat. Write the number on a separate sheet of paper.

Put 3 moe straws on the Place Valivat. Write the number on a separate sheet of paper.

Put two 10 bundles on the Place VaMat. Write the number on a separate sheet of

paper.

Remove 4 straws from the Place VaMat. Write the number on a separate sheet of

pape.

Remove two straws from the Place VaMat. Write the number on a separate sheet of

paper.

Clear the mat.

Activity 4: Place Valuevith Money Materials needed:
Repeat the previous activities using money. Place Value Mat
Money
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ACt|V|ty 5: Place Value/\”th Base Ten BlOCkS Materials needed:
Repeat the previauactivities using the Addition mat and Base¢ Addition Mat
Ten Blocks. Base Ten Blocks

Activity 6: Trading Game, Build It Up

Each player receives a Trading Game Mat, a| Materials Needed: Trading Game Mat
supply of Base Ten Blocks and a die. Base Ten Blocks

The purpose of this game is to fill (build) the ?'Cg. Game M 1
hundreds grid on the Tradiigame Mat. rading Game Mat 80

Each player, in turn, rolls his die and places that number of Base Ten @
Blocks on the mat. 0

Each time he can exchange 10 ones for 1 ten he must. If he does ot %

make the exchange before the next person rolls, he must remove tha 1
number from the maind each of the other players gets to add that

number to their mats.

The first person to place a 2@lat on his mat is the winner.

Play the game again but roll a pair of dice instead of a single die.
Note the different strategies used.

Activity 7: Trading Game, Take It Off
Each player receives a Trading Game Mat, a supply of Base Ten Blocks and a die.
The purpose of this game is to empty the hundreds grid on the Trading Game Mat.
Place a 104lat on the Trading Game Mat.
Each player, in turn, rolls hiseland removes that number of Base Ten Blocks from the
mat.
Each time he needs to exchange he must tell the group why he is making the exchange.
The first person tempty hismat is the winner.
Play the game again but roll a pair of dice instead of a sitigle
Note the different strategies used.

Activity 8: Counting On The Number Line _
This is an oral activity with the entire group. \'\;':rtt‘iaé:}'f\“':'rii‘l?‘ﬂne
Using either the Vertical Number Line or the Large Number Ling,
with both endsolled tozero. Large Number Line
Open a section of the naregdive portion of the number line
(holding it vertically) have the group begin with zero and count up past 10.
Roll the number line back to the zero.
Re-roll the number line tamultiple of 10 (20 or larger.)
Have the group count up beginning with the nmldtiof 10.
Re-roll the number line to a point between two multiples of ten.
Have the group count up from that number past the next multiple of ten.
Re-roll the number line to a point greater tha® but less than zero.
Have the group count up past zero.
Re-roll the number line and count down from 12 i®.
Somewhere during this activity the large number line (not the vertical number line)
should be mounted on the wall and the presenter should simply move to (point to) the
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beginning number. This way chikeln can become accustomed to counting left to right

when asked to Acount wupo and

Activity 9: Counting By Ten®ntheNumber Line

With the large number line mounted, have the group count both up and down by 10s

begnning with a multiple of ten.
Count by tens past 100 (andi00)

Count both up and down by tens beginning with a number which is not a multiple of ten.

right

Be certain to cross both multiples of ten. Be certain to also cross zero.

Emphasizehiejumps instead of simply pointing to the numbers

Activity 10: Drawing Number Ine Counting

t o

Give each person the blank number line worksheet.
On the first number line identify the zero mark.

Show counting by tens with tgamps to 30. Label the number ling. ="

On the second number line, show counting by tens beginning with

70. Label he number line
On the third number line, show counting by tens beginning with

120. Label the number line.

On the next number line, show counting by tens beginningigithhabel the number

line.

On the next number line, count up 28 beginning with(83umps of 10 and 8 jumps of

1)

On the next number line, count up 34 beginning WBh(3 jumps of 10 and jumps of

1)

Activity 11: Drawing

On a sheet of paper, draw a horizontal line. This will be your number line.

Place 13 on the line.
Show counting up 28 from 13.

Draw another horizontal line.
Place 13 On the numbkne and show counting down 28.

Note: All of the activities which have been done on the number line, could have also been done

on a hundreds grid.

Note: The hundreds grid that begins with zero is a e o
measurement model and the hundreds grid that begips;, ;i ns 2122 234 2017 ol om
with one is a counting model. aamsanan e
50|51/52|53|54/55)56|57 58 59 51 :5]‘53:54‘55_51&_57 ssjsu‘ﬁu
60(61 62|63 64 6566 |67 68 69 61/62 63/64/65 66/67 6869 70
70|71/72 7374 |75(76 (77 78 79 71/72|73|74 75 76 77| 78|79 |80
80|81 82 83 84 85 86|87 88 89 81|82 83 |84 85 86 87 88 |89 90
90 |91 92 93 94 95|96 (97 98 99 9192 93|94 95 96 97 98 99 100
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Activity 12: Counting On The Hundreds Grid
Give each person one of the blank hundreds grids.
Locate 47. Write the number.
Located 55 more and write the numk@iown 5, over 5)

Blank Hundreds Grid

Locate the number 8. Write the number.
Locate the number vith is 49 fewer(up 4,left 9 or up 5, right 1)

Activity 13: Number Line On A Clock
There are three clock faces; one with no minute numbers, one with the multiple of 5
minutes and one with all of the minutes labeled.
Mount each of the clocks aail roadboard.
Cut out the center holesd@mount a batterpperated clock.

The first clock to use has no minute numbers.

Mount only the hour hand.

For several days note the time as between
after 3:00).

This is a number line, 1 though 12rapped around a clock.

When children are familiar with finding the hour, use the clock with all of the minutes
labeled.

Either have children first read the hour and then the minute or first read the minute after
the hour.

This is a number line, 0 throu@® wrapped around the clock.

Note that the minute could be gotten by counting from the multiple of five minutes.

Begin using the third clock.

Finally, shift to the clock with no minute numbers.

Activity 14: Place Value Houses
Give each person a Place MalHouse worksheet.
On the worksheet write the number 7, 538.
How many thousands in the number? (7)
How many hundreds? (75)
What number is in the hundreds place? (5)
How many tens? (753)
What number is in the tens place? (3)
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Activity 15: Using the plae value numbers make 7,538.

7583 |

Pull out the 7000.

7000 + 583 |

Pull out the 500.

7000 + 500 +83 |

Pull out the 80.

7000 + 500 + 80 + 3

Expanded Form

WN3. COUNTING FORWARD AND BACKWARD. (One more than & one less than
are fact strategies.)

N.ME.00.05Count orally to 100 by ones. Count to 30 by Zsabd 10s using grouped
objects as needed.

N.ME.01.06Count backward by 1s starting from any number between 1 and 100.
N.ME.02.01Count to 1000 by 1s, 10s, and 100s starting from any number in the
sequence. MEAP Classification: Extended Core

2007 MEAP Rekase Item Date All Students Students with Disabilities
# GLCE MEAP |a|<x% | A B C D |OM |[<x% | A B C D |O/M
65| N.ME.02.0L | E Core|C 6 9 84 - 1 9 13 78 0
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Key Ideas:
1. Counting forward and backward with regrouping (refer to the models in part 1. above).
a. Count forward by one from any number (e.g., 12),
b. Count forward by ten, hundred, thousand and so on from any number (e.g., 37),
c. Count forward by any number from any number (e.g., 2, 3, and 5),
d. Count backward by one from any number from any number (e)., 25
e. Count backward ten, hundred, thousand and so on from any number (e.g., 50, 680,
6500),
Count backward by any number from any number (e.g., 2, 3, 5), and
Identify numbers relative to other numbers on a hundreds square.

«Q

WN4. ASSOCIATE NUMERALS W ITH COUN TING.

N.ME.00.04Read and write numerals to 30 and connect them to the quantities they
represent.

N.ME.01.02Read and write numbers to 110 and relate them to the quantities they
represent.

N.ME.02.02Read and write numbers to 1000 in numerals and wonds,edate them to

the quantities they represent. MEAP Classification: Core

N.ME.03.01Read and write numbers to 10,000 in both numerals and words, and relate
them to the quantities they represent, e.g., related numeral or written word to a display of
dotsor objects. MEAP Classification: Core

N.ME.04.01Read and write numbers to 1,000,000 and relate them to the quantities they
represent and compare and order. MEAP Classification: Extended Core

2007 MEAP Release Item Date All Students Students with Disabiltties

# GLCE MEAP |a|<x% | A B C D [OM |<x% | A B C D |OM
1| N.ME.02.02 | Core |C 9 4 87 - 0 20 8 72 - 0
2 | N.ME.02.02 | Core |C 12 3 85 0 19 8 72 0
3 | N.ME.02.02 | Core |A 91 5 3 - 0 80 | 12 8 - 0
1| N.ME.03.01| Core |C 22 5 66 7 0 23 9 56 | 11 0
2 | NNME.03.01| Core |B 4 84 5 7 0 10 | 71 9 10 0
3 | NNME.03.01| Core |D 2 3 3 91 0 6 9 7 78 0
67| N.ME.04.01 | E Core |D 4 5 10 | 81 0 7 8 16 | 69 0
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WNS5. RELATIVE VALUE OF NU MBERS/POSITION ON THE NUMBER LINE.

N.MR.00.10Create, describe, and extend simple number patterns.

N.ME.01.030rder numbers to 110; compare using the phrases: same as, more than,
greater than, fewer than; use = symbol. Arrange small sets of numbers in increasing or
decreasing order, e.g., write the following from smallest to largest: 21, 16, 35, 8.
N.ME.01.05Understand that a number to the right of another number on the number line
is bigger and that a number to the left is smaller.

N.ME.02.03Compare and order numbers to 1000; use the symbols > and <. MEAP
Classification: Core

N.ME.03.03Compare and ordeaumbers up to 10,000. MEAP Classification: Extended
Core

N.ME.03.05Know that even numbers end in O, 2, 4, 6,0r 8; name a whole number
guantity that can be shared in two equal groups or grouped into pairs with no remainders;
recognize even numbers as tiplés of 2. Know that odd numbersendin 1, 3,5, 7, or 9,
and work with patterns involving even and odd numbers. MEAP Classification: Extended

Core

2007 MEAP Release Item Date All Students Students with Disabilities
# GLCE MEAP |a|<x% | A B C D [OM |<x% | A B C D |O/M
4 | N.ME.02.03| Core |C 9 7 83 - 1 15 | 12 | 73 - 0
5| N.ME.02.03 | Core A 82 10 7 1 72 14 13 1
6 | N.ME.02.03| Core |C 10 4 84 - 2 14 9 76 - 2
71| N.ME.03.03 | ECore|B 34 | 54 5 7 0 33 | 49 8 10 0
72| N.ME.03.05| E Core|B 9 77 5 8 0 16 | 62 8 15 0

2007 MEAP GRADE 4

71 Which number goes in the blank to make the statement below true?

6< <12
A 6
B 10
cC 14
D 18
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WNG6. ALL COMBINATIONS FOR EACH NUMERAL

N.MR.00.07Compose and decompose numbers from 2t0 10, e.g.,5=4+1=2+ 3,

with attention to the additive structure of numbers, e.g., 6 is 1 more than 5, 7 is one more
than 6.

N.ME.01.07Compose and decompose numbers to 30, including using bundles of tens

and units, e.g., recognize 24 as 2 tens and 4 ones, 10 and 10 and 4, 20 and 4, and 24 ones.
N.FL.02.06 Decompose 100 into addition pairs, e.g., 99 + 1, 98 + 2. MEAP

Classification: ExtendeCore

2007 MEAP Release ltem Date All Students Students with Disabilities
# GLCE MEAP |a|<x% | A B C D [OM |<x% | A B C D |O/M
64| N.FL.02.06 | E Core|B 15 72 12 - 1 23 | 61 16 - 1

WN?7. PLACE VALUE. (THE ST RUCTURE OF THE WHOLE NUMBER
SYSTEM)

N.ME.00.06 Undesstand the numbers 1 to 30 as having one, or two, or three groups of
ten and some ones. Also count by tens with objects in ten groups to 100.
N.ME.02.05Express numbers up to 1000 using place value, e.g., 137 is 1 hundred, 3
tens, and 7 ones; use concretgenals. MEAP Classification: Not assessed at state level.
N.ME.03.02Recognize and use expanded notation for numbers using place value to
10, 0006s place, e.g., 2,517 is 2 thousands, 5
ones is 402; identify #hplace value of a digit in a number, e.g., in 3,241, 2 is in the
hundreds place. MEAP Classification: Core

N.ME.04.02Compose and decompose numbers using place value to 1,000,000s, e.g.,
25,068 is 2 ten thousands, 5 thousands, 0 hundreds, 6 tens, &l BIBAP

Classification: Extended Core

N.ME.04.03Understand the magnitude of numbers up to 1,000,000; recognize the place
values of numbers, and the relationship of each place value to the place to its right, e.g.,
1,000 is 10 hundreds. MEAP Classificati&cxtended Core

2005 MEAP Release Item Dat All Students Students with Disabilities
# GLCE MEAP |a|<x% | A B C D [O/M |<x% | A B C D |OM
4 | N.ME.03.02 | Core |D 5 4 9 81 0 12 | 10 | 14 | 65 0
5| N.ME.03.02| Core |C 7 2 87 3 0 16 5 74 5 0
6 | NNME.03.02| Core |C 2 3 90 4 0 6 6 77 | 11 0
68| N.ME.04.02 | ECore |D 8 9 29 | 54 0 14 | 14 | 32 | 40 0
69| N.ME.04.02 | ECore |B 3 85 6 4 0 6 71 | 11 | 12 0
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2007 MEAP GRADE 4

68 Compose & decompose numbers to 1,000,000 Create a problem for question 68.

Include foils and explain why they

A place value error are good foils

B place value error
C  place value error
D

correct

1. Characteristics of a Place Value System

Place value refers to the value given to a digit by virtue of theept occupies relative to the

units place. In base ten each place to the left has a value ten times greater than the place to its
right (e.g., in the number 1, 234 the 4 denotes 4 units, the 3 denotes 30 units, the 2 denotes 200
units, and the 1 denot&900 units).

Numeration is the process of reading, writing or stating numbers.

Four Important Characteristics of a Place Value System:

1. Place Value:Position of a digit represents its value (e.g., 3,333)

2. Use of Zero: A symbol for zero exists

3. Ba= of Ten: The base ten numeration system has ten digits (i.e., 0, 1, 2, 3, 4, 5, 6, 7, 8, and
9)

4. Expanded Notation: 123 names the numbers 100+20+3

Place Value Table

o

o o

S| o | o

o | 28| o

o o - o o

O_ o o O_ o o

|28 |gc|2|8 |9

o o - o o - o o

O_ o o O_ o o O_ o o

s|2|18|g|2]8|g|2]|8|o

o o - o o - o o - o o

— — — — — — — — — — — —

Place Value Chart
Billions Millions Thousands Ones

o o o o

o o o o o o o o

— — — — — — — — — — — —

Metric Chart

Giga Mega Kilo Hecto | Deka
o o o o
o o o o o o o o
— — — — — — — — — — — —
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Activities:
1. Building and writing numbers with variouspr@sentations. In teams of two, make 18,

67, and 123 for each of the following representations. Prepare to discuss the advantages
and limitations for each representation.

Representation Activity
{ "Bustable" and Proportional (e.g| Show thefollowing with straws on place mats
straws, beans) 1.18 2.67 3. 123
{ Tradable and Proportional (e.g., | Show the following with basten blocks on
baseten blocks) place mats:
118 2. 67 3.123
1 Number Line Show the following on the number line
1.18 2.67 3.123
1 Tradable ad Non-Proportional Show the following with money on place mat
(e.g., money) 1.$18 2.%$67 3.$123

2. Complete the worksheet below by creating equivalent represents of the given representation
for each row.

Straws Basei 10 Money Number Symbol Verbal

Line Written
Im
m ] H

76

Fifteen

3. Demonstrate the concept of number and flexible regrouping of number (decomposition). For
example, 360 could be considered as 360 ones, or 36 tens, or 35dtd@sames, or 2 hundreds,
15 tens and 10 ones, and so on.
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