MICHIGAN MATHEMATICS PROGRAM |MPROVEMENT PROJECT

CHAPTER 5 DECIMALS (BASIC)

Decimals Overview: There arehirteendecimaltopics(D1-D13) covering26 grade level
content expectationgwenty-six activities have been developed for these topics.

Topics GLCEs |Activities
D1 Meaning 2 2
D2  Counting andwriting 2 5
D3 Size comparison and timeimberline 2 4
D4 Rounding decimals 0 1
D5 Relationship to monefd) 1 2
D6 Addition and subtraction (5) 5 4
D7  Multiplication of decimals (3) 3 5
D8 Division of decimals (2) 2 2
D9 Fractions converted to decimals (0) 0 1
D10 Decimals converted tivactions (2) 2 0
D11 Percent to decimal conversion (2) 2 0
D12 Percent computation (4) 4 0
D13 Percent computation with easy fractions (1) 1 0

It should not be surprising when students have difficulty understaratiogal numbers written
either as decimals or fractions. After multiple years of mathematics with a number system where
given a number there is a next larger and/or next smaller number. This allows counting as a
solution strategy. In the rational numbgstem, counting is only possible with very restricted
sets of numbers. Between any two rational numbers there are infinitely many other rational
numbers. Additionally, much less time is spent working with mathematical operations with
rational numbers thawas spent with whole number operations. We assume that since students
can compute with whole numbers, that computation with rational numbers should be easily
mastered. A simple problem may illustrate some of the difficulties.

Definition: An infinite seriess the sum of an infinite set where the terms can be
1 .

expressed with variables or a pattern can be easily establishe;d e.% + s + é

Problem 1. Expres% as an infinite series of fractions.

Problem 2. Expres% as an infinite series of decimals.

Although these problems are not difficult, the language adds a level of difficulty. It is very
necessy that students be well founded not only in the operations (and see them as extensions of
whole number work) but also that they be well founded in the rational system of numbers.

It should be noted that with the standard practice of reading decimal rauisbidferent than

that of whole numbers and that the fAhouseso
four thousand, 6 hundred, eighggven each of the place value names is read (left to right).
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However, when reading 0.4687 the place valuaena not generally written; fodenths, six
hundredths, eighhousandth and sevdanthousandths. Instead, the whole number place value
names are said followed by the place value name of the last digit; four thousand, six hundred,
eighty-seven terthousandths.

A. DECIMAL GLCES, MEAP DATA, AND ACTIVITIES BY TOPIC

D1. MEANING

N.MR.04.19Write tenths and hundredths in decimal and fraction forms, and know the decimal
equivalents for halves and fourths. [Core]

N.ME.05.08Understand the relative magnitude of ones, tenths, and hundredths and the
relationship of each place value to the place to its right, e.g., 1 is 10 tenths, one tenth is 10
hundredths. [Core]

2007 MEAP Release Item Date All Students Students with Disabilties
# GLCE MEAP <Xx% | A B C D [OM |<x% | A B C D |OM
N.MR.04.19 | Core 65 | 23 9 2 53 | 32 | 10 5
17| N.MR.(4.19 Core 10 11 54 24 20 20 38 21
N.MR.04.19 Core 49 24 3 24 59 24 4 13
7 | N.ME.05.08 | Core 63 | 20 | 10 7 42 | 26 | 15 | 16
N.ME.05.08 | Core 51 | 19 | 13 | 17 33 | 24| 22 | 20
9 | N.ME.05.08 | Core 24 | 18 | 36 | 22 29 | 24 | 26 | 20

0OXr > 00>
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2007 MEAP Grade 5

17 Which of the following represents seventy-five hundredths?
A 75,000.0
B 7,500.0
C 0.75
D 0.075

2007 MEAP Grade 6
7 Which is true?

A 0.8 is equal to 0.80

B 0.80 is ten times greater than 0.8
C 0.8 is ten times greater than 0.80
D

0.80 is eight times greater than 0.8
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2007 MEAP Grade 6

9  Which of the following is a true statement?

A 0.003 is %the value of 0.03

B 0.003 is 3 times the value of 0.03

C 0.003 is 11—0 the value of 0.03

D 0.003 is 10 times the value of 0.03

1. Meaning
Unit knowledge

Decimals as Parts of a Whole
A Determining what the whole is
A Subdividing the whole into equalzed part§ not equakhape, but equal size

A Decimals as Measures or Quantities
A Decimalas a number
A eg., adecimalcan be a measurement that is
Decimals as Indicated Division
A E.g., 3 pizzas shared hy people
Decimals as Fractions
A Speciaff r acti ons with denominators of 10,
A A natural extension of the plasalue system for representing quantities less than

one

A Decimals as Percents

A Fractions represented as hundredths

ot

2. Models for Decimals
Circular, RectangulagrMoney, andNumber Line

Activity 1:

Showand discuss thed&zimal 1.234PowerPoint Materials needed

Decimal 1.234 power point
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ACtIV,Ity, 2: Circle . . . Materials Needed:
Fill in one of the sectors (pie pieces) on the Circle Circle DecimaBuilding Mat
DecimalBuilding Mat. Dry erase pens

Write the number. (0.01)

Fill in one more of the adjacent sectors.
Write the number (0.02)

Continue through seven more sectors
Write the number. (0.09)

Fill in one more of the sectors.

Write the number. (0.10)

Fill in four more of thesectors.

Write the number. (0.14)

D2. COUNTING AND WRITING

N.ME.O4.15Read and interpret decimals up to two decimal places; relate to money and place

value decomposition. [Core]
N.ME.O4.18Read, write, interpret, and compare decimals up to two decimal places. [Not

assessed at state level]

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
19| N.ME.04.15 Core B 10 | 65 7 18 0 53 | 32 | 10 5 0
N.ME.(4.15 Core A 54 | 13 | 28 5 0 20 | 20 | 38 | 21 0
21| N.ME.04.15 Core B 32 | 56 9 3 0 59 | 24 4 13 0

2007 MEAP Grade 5
19 The square grid below represents one whaole.

Which hest represents the shaded part of the grid?

A 0.047
B 0.47
C 4.70
D 47.0
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2007 MEAP Grade 5
21 Which shows the word form of 42.327

A forty-two and thirty-two tenths
forty-two and thirty-two hundredths

B
C  four thousand, two hundred thirty-two
D

four hundred twenty-three and two tenths

Activity 1: Base Ten Model

Place three ones the Decimal Building Mat. '\D":é?r:ig'lsB’:‘Jﬁgﬂszat

Record the number on the mat. Copies of decimal gridsscissors
Place sevettenths on the mat. Base Ten Blocksand

Record the number on the mat. Dry erase pens

How much is on the mat? (3.7)

Place six hundreds on the mat.

How much is on the mat? (3.76)

Write the number in expanded notation. (F+ .06)

Activity 2: Renaming with the Base Ten Model : _
. . . . . Materials Needed:
Use the Decimal Building Mat with two decimal grids on | pecimal Building Mat with two grids
On the top number grid, fill in 783 thousandths. Dry erase pens

On the second gride will make exchanges.
Can any of the thousandths be exchanged for ones? (no)

Can any of the thousandths be exchanged for tenths? (yes)

How many tenths? (7)

Draw them on the second grid and write the number of tenths.

Cross the sevetenths off the top gp.

Can any of the remaining thousandths be exchanged for hundredths? (yes)
How many hundredths? (8)

Draw them on the second grid and write the number of hundredths.

Cross the eighbhundredths off the top grid.

How many thousandths are left? (3)

Draw themon the second grid and write the number of thousandths.

Write the number in expanded notation and read it aloud. (0 + .7 + .08 + .003)
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Activity 3:
Counting across transition points presents a problem for many children. Unfortunately, they
areapttocoun né point 8, point 9, point 10, point

Activity 4:

Show the PowerPoin€ounting with Decimals Materials needed:

Counting with Decimals power point

Activity 5: Circle Conversions
Plaqe the one half circle fraction overhead piece on the C”CIWaterials Needed:
Decimal Mat. Decimal Building Mat with two
Write the fraction and its decimal equivalent. (0.50) grids
Place the onéourth-circle fraction overhead piece on the | Overhead fraction pieces
Circle Decimal Mat.
Write the fractiorand its decimal equivalent. (0.25)
Place the ondifth-circle fraction overhead piece on the Circle Decimal Mat.
Write the fraction and its decimal equivalent. (0.20)
Place the on¢enthcircle fraction overhead piece on the Circle Decimal Mat.
Write thefraction and its decimal equivalent. (0.10)
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D3. SIZE COMPARISON AND THE NUMBER LINE

N.ME.04.17Locate tenths and hundredths on a number line. [Extended Core]
N.ME.06.050rder rational numbers and place them on the number line. [Core]

All Students Students with Disabilities

B C D |[OM |<x%| A B C D |O/M
16 | 58 | 10 | 15 1

19 | 18 | 28 | 34 1

2007 MEAP Release Item Data
# GLCE MEAP a [<x% | A
71| NNME.04.17 | ECore | B 12 | 71 7 10
N.ME.06.05| E Core | A 31| 11 | 19 | 39

oo

Activity 1: Number Line
Locate seven on one of the Blank Number Lines.

Label the number line.
0 10
A
7

Locate seven and sbenths on one of the Blank Number Lines.
Label the number line.
8

7
LA A Dy DO
7.6

Locate seven and sixfive-hundredths on one of the Blank Number Lines.

Label the number line.

7.6 7.7
A i T
A
7.65
Draw a picture to show the placement of 7.65 on the first number line.
10

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||A||||||||||1|
7 8\

0
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Activity 2:
Showand discus&ocate 6.24%ower point

Materials needed:
Activity 3: Locate 6.248 powepoint

Showand discus§quares power point Squares power point

Activity 4:
Prior to this activity , it is necessary for participant to
have gone through the Pythagorean Theorem Activity i
the Geometry Chapter and to have experiences with t
relationship of square root to the dimensions and are
a square.
Hand out the workslet, decimeter ruler activity.
Cut the ruler out at the top of the page.
Measure and label the length of the sidehefdmaller
triangle. (both are 1 decimeter) o
Discuss the length of the hypotenug®2 (decimeters)
Measure the length of the hypotenuse to find a two decimal place approximati for
Repeat the activity for the larger triangle to find an approximatio®%or

D4. ROUNDING DECIMALS
1 To the nearest whole number
1 To the nearest tenth
1 To the nearest hundredth
1 To the nearest thousandth

Activity 1: _
Use the Rounding Worksheet. Materials Needed
Round 56.367 to the nearest hundredth. Rounding Worksheet

To round to the nearest hundredth label the nearest smaller hundredth on the left end of the
worksheet and label the number line the next hundredth on the right end of the number line.
Locate the number on the number line.

Which endpoint is closest to it.
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