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Place Value Patterns and Decimal Operations

In this unit, students use place value understanding to round, compare, order, add, subtract,
multiply, and divide decimals.

Section A: Numbers to Thousandths

In this section, students are introduced to the thousandths place. They represent decimals on

gridded area diagrams where the large square has a value of 1, and each small square within
represents ——

100
Students learn that if they partition each small square 1
into ten equal parts, each of those parts represents 1
thousandth of the large square.

Students write decimals in expanded form using sums of multiplication expressions. For

example, 0.124 in expanded form can be written as (1 X T]G) + (2 T(l)ﬁ) + (4 X T'&E)

Students use this developing understanding of place value to the thousandths to locate
decimals on a number line. They then use the number line to round, compare, and order
decimals.

Section B: Add and Subtract Decimals

In this section, students add and subtract decimals to the hundredths. Initially, students add
and subtract in ways that make sense to them. This allows students to relate addition and
subtraction of decimals to operations with whole numbers. Students also use place value
reasoning to estimate the value of sums and differences.
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Section C: Multiply Decimals

In this section, students multiply decimals with products up to hundredths. Students initially
Multiply decimals in ways that make sense to them. Area diagrams were used to make sense of
fraction multiplication in earlier units, and they are used here as a familiar representation to
make sense of decimal multiplication. They use the diagrams to relate multiplying with whole
numbers to multiplying with decimals.

For example, the diagram shown can represent 1
2 groups of 6 hundredths, or 12 hundredths, =
which can be written as the equation
2x0.06 =0.12.

1
Students may also see this as 2 times 6 groups

of 1 hundredth or
2x6%0.01 =12%0.01 = 0.12.

To multiply tenths by tenths, students revisit
area concepts from previous units. Using area
diagrams, they find the area of the shaded
region by multiplying side lengths. They use
decimal notation to mark the side lengths. The |
diagram shows how the students would
represent 0.3 X 1.4 to arrive at an answer of
0.42.

Section D: Divide Decimals

Just as with whole numbers and fractions, students use the relationship between multiplication
and division to make sense of division with decimals. In this section, students consider how
many tenths or hundredths are in whole numbers (that is, 10 tenths are in 1 whole, 100
hundredths are in 1 whole). This understanding provides a foundation for students to divide a
whole number by any amount of tenths or hundredths. Students learn how to use diagrams to
help them solve division problems.
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The example shows how students can divide 4 into groups of 2 tenths. There are 20 groups of 2
tenths in 4 wholes.

4+02=20

Try it at home!

Near the end of the unit, ask your student to solve the following problems:
* 1.8x02
e 12.1+1.1

Questions that may be helpful as they work:

¢ Can you draw a diagram to help you solve the problem? How does your diagram show the
solution?

® Can you explain the steps of your algorithm?
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bw 035. 272

Form
|
Word Forty-three thousand, thirty-five and
Form two hundred seventy-two thousandths
Expanded
rorm |40,000 + 3,000+30+ 5 + 0.2 + 0.07+ 0.002
Base Ten 10,000 1,000 1
Form with |(4 x—)+(3 x|viw xlvim x1) + (2 X I|V + ( Nx|v +(2X—)|
M..mo:o: LU 1,000" |
Base Ten
Form with |(4 x 10,000)+(3 x1,000)+(3 x10)+(5 x1)+(2 x0.1)+(7 x0.01)+(2 x o.oo:H

Decimal




% 10 (larger)




f Decimal Place Value

1 hundredth—loo— 0.01= —of 1tenth =1 penny- 1 cent

30

MThbuSandth

X_ 1 thousandth=—— T =0.001 = — of 1 hundredth

of 1 penny




Addition with Decimals

What to Look For in Addition with Decimals

* Check if you line up the decimal points, so like places can
be added.

* It can be helpful if you draw lines to separate each place
when addlng
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P
i Subtraction with Decimals

|
i What to Look For in Subtraction with Decimals l
* « Checkif you line up the decimal points, so like places can !
l
|

be added.
It can be helpful if you draw lines to separate each place

when adding.

Subtraction with Decimals™,  Check Your Work by no.}iﬁ" |

; Example Addition:
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d 153 45 5 221 UA

Answer

5,153.&5;;
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Decimal
\

0.22 >0.19

Greater 0.130 >0.129
than 1.2

10 ~ 100

0.22<0.49
0.030<0.129
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