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Math Remote Learning Videos: Grade 5 Week 1 Teacher Summary Packet
This video series is adapted and designed to provide asynchronous instruction for remote learning. The
series of lessons, 3 per week, provides asynchronous instruction for students and then time for
synchronous wraparound support from the classroom teacher between lessons. Each video lesson is
approximately 20–30 minutes in length.
Each week’s materials include a teacher-facing summary packet and a student-facing support packet.
The student packet includes directions teachers can customize in communications with their students
and contains all the materials needed to interact with the lesson as well as independent practice
problems.
This week’s instruction focuses on the following:
• Lesson 1: Understanding how multiplicative patterns in a place value chart relate adjacent 10s
digits to one another
• Lesson 2: Understanding how adjacent base 10 units relate to one another as we move left or
right on the place value chart
• Lesson 3: Understand the patterns between the # of zeros of the product when multiplying a
number by a power of 10
• Lesson 4: Understanding the connections between the place value system and the metric
measurement system
• Lesson 5: Understanding how decimals written in word form, unit form, and expanded form
connect to place value understanding
Instruction will focus on the following Tennessee mathematics standards:
• 5.NBT.A.1: Recognize that in a multi-digit number, a digit in one place represents 10 times as
much as it represents in the place to its right and 1/10 of what it represents in the place to its
left.
• 5.NBT.A.2: Explain patterns in the number of zeros of the product when multiplying a number by
powers of 10, and explain patterns in the placement of the decimal point when a decimal is
multiplied or divided by a power of 10. Use whole-number exponents to denote powers of 10.
• 5.NBT.A.3: Read and write decimals to thousandths using standard form, word form, and
expanded form (e.g., the expanded form of 347.392 is written as 3 x 100 + 4 x 10 + 7 x 1 + 3 x
(1/10) + 9 x (1/100) + 2 x (1/1000)). Compare two decimals to thousandths based on meanings
of the digits in each place and use the symbols >, =, and < to show the relationship.
Each lesson contains fluency practice, application, concept development with an included problem set,
and a student debrief with an exit ticket. A set of homework problems is also provided. The
asynchronous videos do not incorporate all elements of each lesson. The table below shows what
elements are in each video and which elements can be used by teachers for synchronous supports.
Lesson 1

Lesson Element
Fluency Practice

Status for Inclusion in the Video
The video provides a review of
related vocabulary that supports
fluency practice and place value
practice.

Notes for the Teacher
There are additional fluency
routines that can be incorporated
in synchronous support using the
teacher packet.
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Application Problem

The video does not include
application practice.

Concept Development

All instructional elements of the
lesson are drawn from the concept
development problems.

Student Debrief

There is a summary reflection given
by the teacher in the video.

Lesson Element
Fluency Practice

Status for Inclusion in the Video
The video provides a review of
related vocabulary that supports
fluency practice.

Lesson 2

Application Problem

The video does utilize the
application practice.

Concept Development

Some instructional elements of the
lesson are drawn from the concept
development problems.

Student Debrief

There is a summary reflection given
by the teacher in the video.

The teacher packet includes an
application problem that is
intended to activate prior
knowledge from Grade 4 and offer
a successful start to Grade 5. Some
students may use area models to
solve, while others may choose to
use the standard algorithm. Still
others may draw tape diagrams to
show their thinking.
There are additional annotated
problems in the teacher concept
development that can serve as
extra support for students and an
additional problem set.
The purpose of the student debrief
is to invite student reflection on
the problem set and lesson
experience. This is best
accomplished in synchronous
conversations with students. The
exit ticket can also be used by the
classroom teacher to gauge
student understanding.

Notes for the Teacher
There are several fluency routines
that can be incorporated in
synchronous support using the
teacher packet.
This problem is a review of a
previous lesson requiring students
to show thinking using the
concrete–pictorial approach used
in Lesson 1 to find the product and
quotient. This will act as an
anticipatory set for today’s lesson.
There are unused annotated
problems in the teacher concept
development that can serve as
extra support for students as well
as the additional problem set.
The purpose of the student debrief
is to invite student reflection on
the problem set and lesson
experience. This is best
accomplished in synchronous
conversations with students. The
exit ticket can also be used by the
classroom teacher to gauge
student understanding.
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Lesson 3

Lesson Element
Fluency Practice

Application Problem

Status for Inclusion in the Video
The video provides a review of
related vocabulary and routines
that supports fluency practice.
The video does not include
application practice.

Concept Development

All instructional elements of the
lesson are drawn from the concept
development problems.

Student Debrief

There is a summary reflection given
by the teacher including a Googol
fun fact in the video.

Lesson Element
Fluency Practice

Status for Inclusion in the Video
The video provides a review of
related vocabulary that supports
fluency practice and place value
practice.
The video does not include
application practice.

Lesson 4

Application Problem

Concept Development

All instructional elements of the
lesson are drawn from the concept
development problems.

Student Debrief

There is a summary reflection given
by the teacher in the video.

Notes for the Teacher
There are additional fluency
practice routines that can be
incorporated in synchronous
support using the teacher packet.
The teacher packet includes an
application problem that provides
an opportunity for students to
reason about the value of digits
after being multiplied by 100.
There are additional annotated
problems in the teacher concept
development that can serve as
extra support for students and an
additional problem set.
The purpose of the student debrief
is to invite student reflection on
the problem set and lesson
experience. This is best
accomplished in synchronous
conversations with students. The
exit ticket can also be used by the
classroom teacher to gauge
student understanding.
Notes for the Teacher
There are additional fluency
routines that can be incorporated
in synchronous support using the
teacher packet.
The teacher packet includes an
application problem focused on the
relationship of metric lengths to
the place value chart which will
also help students to realize when
they are moving from smaller to
larger or larger to smaller units.
There are additional annotated
problems in the teacher concept
development that can serve as
extra support for students and an
additional problem set.
The purpose of the student debrief
is to invite student reflection on
the problem set and lesson
experience. This is best
accomplished in synchronous
conversations with students. The
exit ticket can also be used by the
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classroom teacher to gauge
student understanding.

Lesson 5

Lesson Element
Fluency Practice

Application Problem

Status for Inclusion in the Video
The video provides a review of
related vocabulary and fluency
practice routines to support
understanding multiplying and
dividing by exponents.
The video does utilize the
application practice.

Concept Development

Some instructional elements of the
lesson are drawn from the concept
development problems.

Student Debrief

There is a summary reflection given
by the teacher in the video.

Notes for the Teacher
There are several fluency routines
that can be incorporated in
synchronous support using the
teacher packet.
This problem is a quick review of
yesterday’s concepts before
moving forward to naming
decimals.
There are unused annotated
problems in the teacher concept
development that can serve as
extra support for students as well
as the additional problem set.
The purpose of the student debrief
is to invite student reflection on
the problem set and lesson
experience. This is best
accomplished in synchronous
conversations with students. The
exit ticket can also be used by the
classroom teacher to gauge
student understanding.
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Lesson 1

Lesson 1 5 1

A STORY OF UNITS

Lesson 1
Objective: Reason concretely and pictorially using place value
understanding to relate adjacent base ten units from millions to
thousandths.
Suggested Lesson Structure
Fluency Practice
Application Problem
Concept Development
Student Debrief

(12 minutes)
(8 minutes)
(30 minutes)
(10 minutes)

Total Time

(60 minutes)

A NOTE ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Fluency Practice (12 minutes)
Sprint: Multiply by 10

(8 minutes)

Rename the Units—Choral Response

(2 minutes)

Decimal Place Value

(2 minutes)

Sprint: Multiply by 10 (8 minutes)

Throughout A Story of Units, place
value language is key. In earlier grades,
teachers use units to refer to a number
such as 245, as two hundred forty-five.
Likewise, in Grades 4 and 5, decimals
should be read emphasizing their unit
form. For example, 0.2 would be read
2 tenths rather than zero point two.
This emphasis on unit language not
only strengthens student place value
understanding, but it also builds
important parallels between whole
number and decimal fraction
understanding.

Materials: (S) Multiply by 10 Sprint
Note: Reviewing this fluency activity will acclimate students to
the Sprint routine, a vital component of the fluency program.
Please see Directions for Administration of Sprints in the
Module Overview for tips on implementation.

NOTES ON
FLUENCY PRACTICE:
Think of fluency as having three goals:

Rename the Units—Choral Response (2 minutes)

Maintenance (staying sharp on
previously learned skills).

Notes: This fluency activity reviews foundations that lead into
today’s lesson.

Preparation (targeted practice for
the current lesson).

T:
S:
T:
S:

(Write 10 ones = _____ ten.) Say the number
sentence.
10 ones = 1 ten.
(Write 20 ones = _____ tens.) Say the number
sentence.
20 ones = 2 tens.

Lesson 1:

Anticipation (skills that ensure
that students will be ready for the
in-depth work of upcoming
lessons).

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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T:
S:

30 ones.
3 tens.

Repeat the process for 80 ones, 90 ones, 100 ones, 110 ones, 120 ones, 170, 270, 670, 640, and 830.

Decimal Place Value (2 minutes)
Materials: (S) Personal white board, unlabeled hundreds to hundredths place value chart (Template 1)
Note: Reviewing this Grade 4 topic lays a foundation for students to better understand place value to bigger
and smaller units.
T:

(Project unlabeled hundreds to hundredths place
value chart. Draw 3 ten disks in the tens column.)
How many tens do you see?
S: 3 tens.
T: (Write 3 underneath the disks.) There are 3 tens and how many ones?
S: Zero ones.
T: (Write 0 in the ones column. Below it, write 3 tens = ___.) Fill in the blank.
S: 3 tens = 30.
Repeat the process for 3 tenths = 0.3.
T: (Write 4 tenths = ___.) Show the answer in your place value chart.
S: (Draw four 1 tenth disks. Below it, write 0.4.)
Repeat the process for 3 hundredths, 43 hundredths, 5 hundredths, 35 hundredths, 7 ones 35 hundredths,
9 ones 24 hundredths, and 6 tens 2 ones 4 hundredths.
Note: Place value disks are used as models throughout the curriculum and can be represented in two
different ways. A disk with a value labeled inside of it (above) should be drawn or placed on a place value
chart with no headings. The value of the disk in its appropriate column indicates the column heading. A place
value disk drawn as a dot should be used on place value charts with headings, as shown in Problem 1 of
Concept Development. The dot is a faster way to represent the place value disk and is used as students move
further away from a concrete stage of learning.

Application Problem (8 minutes)
Farmer Jim keeps 12 hens in every coop. If Farmer Jim has 20 coops,
how many hens does he have in all? If every hen lays 9 eggs on
Monday, how many eggs will Farmer Jim collect on Monday? Explain
your reasoning using words, numbers, or pictures.
Note: This problem is intended to activate prior knowledge from Grade
4 and offer a successful start to Grade 5. Some students may use area
models to solve, while others may choose to use the standard
algorithm. Still others may draw tape diagrams to show their thinking.
Allow students to share work and compare approaches.

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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Concept Development (30 minutes)
Materials: (S) Millions through thousandths place value chart (Template 2), personal white board
The place value chart and its times 10 relationships are familiar territory for students. New learning in
Grade 5 focuses on understanding a new fractional unit of thousandths as well as the decomposition of larger
units to those that are 1 tenth as large. Building the place value chart from right (tenths) to left (millions)
before beginning the following problem sequence may be advisable. Encourage students to multiply and
then bundle to form the next largest place (e.g., 10 × 1 hundred = 10 hundreds, which can be bundled to
form 1 thousand).
Problem 1: Divide single units by 10 to build the place value chart to introduce thousandths.
T:
S:
T:

S:
T:

T:

S:
T:

Slide your millions through thousandths place value chart into your personal white board. Show 1
million, using disks, on the place value chart.
(Work.)
How can we show 1 million using hundred
thousands? Work with your partner to show this
on your chart.
1 million is the same as 10 hundred thousands.
What is the result if I divide 10 hundred thousands
by 10? Talk with your partner, and use your chart
to find the quotient.
(Circulate.) I saw that David put 10 disks in the
hundred thousands place and then distributed
them into 10 equal groups. How many are in each
group?
When I divide 10 hundred thousands by 10, I get 1 hundred thousand in each group.
Let me record what I hear you saying. (Record on class board.)
10 hundred thousands ÷ 10 = 1 hundred thousands
1 million ÷ 10 = 1 hundred thousand
1 hundred thousand is

Millions

Hundred
Thousands

1
10

as large as 1 million.

Ten
Thousands

Thousands

Hundreds

Tens

Ones

Tenths

Hundredths

Thousandths

1 ÷10
1
T:

Draw 1 hundred thousands disk on your chart. What is the result if we divide 1 hundred thousand by
10? Show this on your chart and write a division sentence.

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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Continue this sequence until the hundredths place is reached,
emphasizing the unbundling for 10 of the smaller unit and then
the division. Record the place values and equations (using unit
form) on the board being careful to point out the 1 tenth as
large relationship:
1 million ÷ 10 = 1 hundred thousand
1 hundred thousand ÷ 10 = 1 ten thousand
1 ten thousand ÷ 10 = 1 thousand
1 thousand ÷ 10 = 1 hundred
(Continue through 1 tenth ÷ 10 = 1 hundredth.)
T:
S:

T:

MP.8

S:
T:

S:

T:
S:
T:

What patterns do you notice in the way the units are
named in our place value system?
The ones place is the middle. There are tens on the
left and tenths on the right, hundreds on the left and
hundredths on the right.
(Point to the chart.) Using this pattern, can you predict
what the name of the unit that is to the right of the
hundredths place (1 tenth as large as hundredths)
might be?
(Share. Label the thousandths place.)
Think about the pattern that we’ve seen with other
adjacent places. Talk with your partner and predict
how we might show 1 hundredth using thousandths
disks. Show this on your chart.
Just like all the other places, it takes 10 of the smaller
unit to make 1 of the larger, so it will take 10
thousandths to make 1 hundredth.
Use your chart to show the result if we divide 1
hundredth by 10, and write the division sentence.
(Share.)
(Add this equation to the others on the board.)

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:
Students who have limited experience
with decimal fractions may be
supported by a return to Grade 4’s
Module 6 to review decimal place value
and symmetry with respect to the ones
place.
Conversely, student understanding of
decimal fraction place value units may
be extended by asking for predictions
of units one-tenth as large as the
thousandths place and those beyond.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:
Proportional materials such as base ten
blocks can help English language
learners distinguish between place
value labels like hundredth and
thousandth more easily by offering
clues to their relative sizes. These
students can be encouraged to name
the units in their first language and
then compare them to their English
counterparts. Sometimes the roots of
these number words are very similar.
These parallels enrich the experience
and understanding of all students.

Problem 2: Multiply copies of one unit by 10, 100, and 1,000.
0.4 × 10
0.04 × 10
0.004 × 10
T:
S:

Use digits to represent 4 tenths at the top of your place value
chart.
(Write.)

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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T:
S:
T:

T:
S:

Work with your partner to find the value of 10 times 0.4. Show your result at the bottom of your
place value chart.
4 tenths × 10 = 40 tenths, which is the same as 4 wholes.
4 ones is 10 times as large as 4 tenths.
On your place value chart, use arrows to show how the value of the digits has changed.
(On the place value chart, draw an arrow to indicate the shift of the digit to the left, and write × 10
near the arrow.)
Why does the digit move one place to the left?
Because it is 10 times as large, it has to be bundled for the next larger unit.

Repeat with 0.04 × 10 and 0.004 × 1,000. Use unit form to state each problem, and encourage students to
articulate how the value of the digit changes and why it changes position in the chart.
Problem 3: Divide copies of one unit by 10, 100, and 1,000.
6 ÷ 10
6 ÷ 100
6 ÷ 1,000
Follow a similar sequence to guide students in articulating changes in value and shifts in position while
showing it on the place value chart.
Repeat with 0.7 ÷ 10, 0.7 ÷ 100, and 0.05 ÷ 10.
Problem 4: Multiply mixed units by 10, 100, and 1,000.
2.43 × 10
2.43 × 100
2.43 × 1,000
T:

Write the digits two and forty-three hundredths on your place value
chart, and multiply by 10, then 100, and then 1,000. Compare these
products with your partner.

Lead students to discuss how the digits shift as a result of their change in
value by isolating one digit, such as the 3, and comparing its value in each
product.
Problem 5
745 ÷ 10
745 ÷ 100
745 ÷ 1,000
Engage in a similar discussion regarding the shift and change in value for a
digit in these division problems. See discussion above.

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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Problem Set (10 minutes)
Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. Some
problems do not specify a method for solving. This is an
intentional reduction of scaffolding that invokes MP.5, Use
Appropriate Tools Strategically. Students should solve
these problems using the RDW approach used for
Application Problems.
For some classes, it may be appropriate to modify the
assignment by specifying which problems students should
work on first. With this option, let the purposeful
sequencing of the Problem Set guide the selections so that
problems continue to be scaffolded. Balance word
problems with other problem types to ensure a range of
practice. Consider assigning incomplete problems for
homework or at another time during the day.

Student Debrief (10 minutes)
Lesson Objective: Reason concretely and pictorially using
place value understanding to relate adjacent base ten
units from millions to thousandths.
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.
Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a
conversation to debrief the Problem Set and process the
lesson.
Any combination of the questions below may be used to
lead the discussion.
Compare the solutions you found when
multiplying by 10 and dividing by 10 (3.452 × 10
and 345 ÷ 10). How do the solutions of these two
expressions relate to the value of the original
quantity? How do they relate to each other?

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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What do you notice about the number of zeros in
your products when multiplying by 10, 100, and
1,000 relative to the number of places the digits
shift on the place value chart? What patterns do
you notice?
What is the same and what is different about the
products for Problems 1(a), 1(b), and 1(c)?
(Encourage students to notice that the digits are
exactly the same. Only the values have changed.)
When solving Problem 2(c), many of you noticed
the use of our new place value. (Lead a brief
class discussion to reinforce what value this place
represents. Reiterate the symmetry of the places
on either side of the ones place and the size of
thousandths relative to other place values like
tenths and ones.)

Exit Ticket (3 minutes)
After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more effectively
for future lessons. The questions may be read aloud to the
students.

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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Number Correct: _______

A
Multiply by 10
1.

12 × 10 =

23.

34 × 10 =

2.

14 × 10 =

24.

134 × 10 =

3.

15 × 10 =

25.

234 × 10 =

4.

17 × 10 =

26.

334 × 10 =

5.

81 × 10 =

27.

834 × 10 =

6.

10 × 81 =

28.

10 × 834 =

7.

21 × 10 =

29.

45 × 10 =

8.

22 × 10 =

30.

145 × 10 =

9.

23 × 10 =

31.

245 × 10 =

10.

29 × 10 =

32.

345 × 10 =

11.

92 × 10 =

33.

945 × 10 =

12.

10 × 92 =

34.

56 × 10 =

13.

18 × 10 =

35.

456 × 10 =

14.

19 × 10 =

36.

556 × 10 =

15.

20 × 10 =

37.

950 × 10 =

16.

30 × 10 =

38.

10 × 950 =

17.

40 × 10 =

39.

16 × 10 =

18.

80 × 10 =

40.

10 × 60 =

19.

10 × 80 =

41.

493 × 10 =

20.

10 × 50 =

42.

10 × 84 =

21.

10 × 90 =

43.

96 × 10 =

22.

10 × 70 =

44.

10 × 580 =

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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Number Correct: _______

B

Improvement: _______

Multiply by 10
1.

13 × 10 =

23.

43 × 10 =

2.

14 × 10 =

24.

143 × 10 =

3.

15 × 10 =

25.

243 × 10 =

4.

19 × 10 =

26.

343 × 10 =

5.

91 × 10 =

27.

743 × 10 =

6.

10 × 91 =

28.

10 × 743 =

7.

31 × 10 =

29.

54 × 10 =

8.

32 × 10 =

30.

154 × 10 =

9.

33 × 10 =

31.

254 × 10 =

10.

38 × 10 =

32.

354 × 10 =

11.

83 × 10 =

33.

854 × 10 =

12.

10 × 83 =

34.

65 × 10 =

13.

28 × 10 =

35.

465 × 10 =

14.

29 × 10 =

36.

565 × 10 =

15.

30 × 10 =

37.

960 × 10 =

16.

40 × 10 =

38.

10 × 960 =

17.

50 × 10 =

39.

17 × 10 =

18.

90 × 10 =

40.

10 × 70 =

19.

10 × 90 =

41.

582 × 10 =

20.

10 × 20 =

42.

10 × 73 =

21.

10 × 60 =

43.

98 × 10 =

22.

10 × 80 =

44.

10 × 470 =

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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Name

Date

1. Use the place value chart and arrows to show how the value of the each digit changes. The first one has
been done for you.
a. 3.452 × 10 =

34.52

3

3

4

5

4

5

2

2

b. 3.452 × 100 = _________

c. 3.452 × 1,000 = ________

d. Explain how and why the value of the 5 changed in (a), (b), and (c).

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.

©2015 Great Minds. eureka-math.org

27

Lesson 1 Problem Set 5 1

A STORY OF UNITS

2. Use the place value chart and arrows to show how the value of each digit changes. The first one has been
done for you.
a. 345 ÷ 10 =

34.5

3

4

5

3

4

5

b. 345 ÷ 100 = ____________

c. 345 ÷ 1,000 = _____________

d. Explain how and why the value of the 4 changed in the quotients in (a), (b), and (c).

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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3. A manufacturer made 7,234 boxes of coffee stirrers. Each box contains 1,000 stirrers. How many stirrers
did they make? Explain your thinking, and include a statement of the solution.

4. A student used his place value chart to show a number. After the teacher instructed him to multiply his
number by 10, the chart showed 3,200.4. Draw a picture of what the place value chart looked like at first.

Explain how you decided what to draw on your place value chart. Be sure to include your reasoning
about how the value of each digit was affected by the multiplication. Use words, pictures, or numbers.

5. A microscope has a setting that magnifies an object so that it appears 100 times as large when viewed
through the eyepiece. If a tiny insect is 0.095 cm long, how long will the insect appear in centimeters
through the microscope? Explain how you know.

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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Name

Date

Use the place value chart and arrows to show how the value of each digit changes.
a. 6.671 × 100 = ____________

b. 684 ÷ 1,000 = ____________

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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Name

Date

1. Use the place value chart and arrows to show how the value of each digit changes. The first one has been
done for you.
a. 4.582 × 10 =

45.82

4

4

5

8

5

8

2

2

b. 7.281 × 100 = ____________

c. 9.254 × 1,000 = ____________

d. Explain how and why the value of the 2 changed in (a), (b), and (c).

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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2. Use the place value chart and arrows to show how the value of each digit changes. The first one has been
done for you.
a. 2.46 ÷ 10 =

0.246

2

4

6

2

4

6

b. 678 ÷ 100 = ____________

c. 67 ÷ 1,000 = ____________

d. Explain how and why the value of the 6 changed in the quotients in (a), (b), and (c).
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3. Researchers counted 8,912 monarch butterflies on one branch of a tree at a site in Mexico. They
estimated that the total number of butterflies at the site was 1,000 times as large. About how many
butterflies were at the site in all? Explain your thinking, and include a statement of the solution.

4. A student used his place value chart to show a number. After the teacher instructed him to divide his
number by 100, the chart showed 28.003. Draw a picture of what the place value chart looked like at
first.

Explain how you decided what to draw on your place value chart. Be sure to include reasoning about
how the value of each digit was affected by the division.

5. On a map, the perimeter of a park is 0.251 meters. The actual perimeter of the park is 1,000 times as
large. What is the actual perimeter of the park? Explain how you know using a place value chart.

Lesson 1:

Reason concretely and pictorially using place value understanding to
relate adjacent base ten units from millions to thousandths.
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unlabeled hundreds through hundredths place value chart
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1,000,000

100,000

10,000

1,000

100

10

1

Millions

Hundred
Thousands

Ten
Thousands

Thousands

Hundreds

Tens

Ones

.
.
.

1
10

Tenths

1
100

1
1000

Hundredths Thousandths

.
.

millions through thousandths place value chart
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Lesson 2
Objective: Reason abstractly using place value understanding to relate
adjacent base ten units from millions to thousandths.
Suggested Lesson Structure
Fluency Practice
Application Problem
Concept Development
Student Debrief

(12 minutes)
(10 minutes)
(28 minutes)
(10 minutes)

Total Time

(60 minutes)

A NOTE ON
STANDARDS
ALIGNMENT:
Fluency tasks are included not only as
warm-ups for the current lesson, but
also as opportunities to retain past
number understandings and to sharpen
those understandings needed for
coming work. Skip-counting in Grade 5
provides support for the common
multiple work covered in Module 3.

Fluency Practice (12 minutes)
Skip-Counting

(3 minutes)

Take Out the Tens

(2 minutes)

Bundle Ten and Change Units

(2 minutes)

Multiply and Divide by 10

(5 minutes)

Skip-Counting (3 minutes)
Note: Practicing skip-counting on the number line builds a
foundation for accessing higher order concepts throughout the
year.

Additionally, returning to a familiar and
well-understood fluency can provide a
student with a feeling of success before
tackling a new body of work.
Consider including body movements to
accompany skip-counting exercises
(e.g., jumping jacks, toe touches, arm
stretches, or dance movements like the
Macarena).

Direct students to count forward and backward by threes to 36, emphasizing the transitions of crossing the
ten. Direct students to count forward and backward by fours to 48, emphasizing the transitions of crossing
the ten.

Take Out the Tens (2 minutes)
Materials: (S) Personal white board
Note: Decomposing whole numbers into different units lays a foundation to do the same with decimal
fractions.
T:
S:

(Write 83 ones = ____ tens ____ ones.) Write the number sentence.
(Write 83 ones = 8 tens 3 ones.)

Repeat the process for 93 ones, 103 ones, 113 ones, 163 ones, 263 ones, 463 ones, and 875 ones.

Lesson 2:

Reason abstractly using place value understanding to relate adjacent
base ten units from millions to thousandths.
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Bundle Ten and Change Units (2 minutes)
Note: Reviewing this fluency area helps students work toward mastery of changing place value units in the
base ten system.
T:
S:

(Write 10 hundreds = 1 ____.) Say the number sentence, filling in the blank.
10 hundreds = 1 thousand.

Repeat the process for 10 tens = 1 ____, 10 ones = 1 ____, 10 tenths = 1 ____, 10 thousandths = 1 ____, and
10 hundredths = 1 ____.

Multiply and Divide by 10 (5 minutes)
Materials: (T) Millions through thousandth place value chart (Lesson 1 Template) (S) Personal white board,
millions through thousandths place value chart (Lesson 1 Template)
Note: Reviewing this skill from Lesson 1 helps students work toward mastery.
T:
S:
T:
S:

(Project the place value chart from millions to thousandths.) Draw three ones disks, and write the
total value of the disks below it.
(Draw three disks in the ones column. Below it, write 3.)
Multiply by 10. Cross out each disk and the number 3 to show that you’re changing its value.
(Cross out each disk in the ones column and the 3. Draw arrows to the tens column, and draw three
disks in the tens column. Below it, write 3 in the tens column and 0 in the ones column.)

Repeat the process for 2 hundredths, 3 tenths 2 hundredths, 3 tenths 2 hundredths 4 thousandths, 2 tenths
4 hundredths 5 thousandths, and 1 tenth 3 thousandths. Repeat the process for dividing by 10 for this
possible sequence: 2 ones, 3 tenths, 2 ones 3 tenths, 2 ones 3 tenths 5 hundredths, 5 tenths 2 hundredths,
and 1 ten 5 thousandths.

Application Problem (10 minutes)
A school district ordered 247 boxes of pencils. Each box
contains 100 pencils. If the pencils are to be shared evenly
among 10 classrooms, how many pencils will each class receive?
Draw a place value chart to show your thinking.

A NOTE ON
APPLICATION
PROBLEMS:
Application Problems are designed to
reach back to the learning in the prior
day’s lesson. Today’s problem requires
students to show thinking using the
concrete–pictorial approach used in
Lesson 1 to find the product and
quotient. This will act as an
anticipatory set for today’s lesson.
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Concept Development (28 minutes)
Materials: (S) Millions through thousandths place value chart (Lesson 1 Template), personal white board
T:

Turn and share with your partner. What do you remember from yesterday’s lesson about how
adjacent units on the place value chart are related?
S: (Share.)
T: Moving one position to the left on the place value
NOTES ON
chart makes units 10 times larger. Conversely, moving
MULTIPLE MEANS
one position to the right makes units 1 tenth the size.
OF ACTION AND
EXPRESSION:
As students move through the sequence of problems,
encourage a move away from the concrete–pictorial
Although students are being
encouraged toward more abstract
representations of the products and quotients and, instead,
reasoning in the lesson, it is important
move toward reasoning about the patterns of the number of
to keep concrete materials like place
zeros in the products and quotients and the placement of the
value charts and place value disks
decimal.

accessible to students while these
place value relationships are being
solidified. Giving students the freedom
to move between levels of abstraction
on a task-by-task basis can decrease
anxiety when working with more
difficult applications.

Problem 1
367 × 10
367 ÷ 10
4,367 × 10
4,367 ÷ 10
T:

Work with your partner to solve these problems. Write two complete number sentences on your
board.

3
3

6
6

7

3

S:

7

367 × 10 = 3,670.

0

6

7

3

6

7

367 ÷ 10 = 36.7.
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T:
MP.3

S:

T:

MP.2

S:

Explain how you got your answers. What are the similarities and differences between the two
answers?
The digits are the same, but their values have changed. Their position in the number is different.
The 3 is 10 times larger in the product than in the factor. It was 3 hundreds. Now, it is 3
thousands.
The six started out as 6 tens, but once it was divided by 10, it is now 1 tenth as large
because it is 6 ones.
What patterns do you notice in the number of zeros in the product and the placement of the
decimal in the quotient? What do you notice about the number of zeros in your factors and the
shift in places in your product? What do you notice about the number of zeros in your divisor and
the shift in places in your quotient?
(Share.)

Repeat this sequence with the last pair of expressions (4,367 × 10 and 4,367 ÷ 10). Encourage students to
visualize the place value chart and attempt to find the product and quotient without drawing the chart.
Circulate. Watch for misconceptions and students who are not ready to work on an abstract level. As
students share thinking, encourage the use of the language 10 times as large and 1 tenth as large.
Problem 2
215.6 × 100
215.6 ÷ 100
3.7 × 100
3.7 ÷ 100
T:

S:
T:
MP.7

S:

Now, solve with your partner by visualizing your place value chart and recording only your products
and quotients. You may check your work using a place value chart. (Circulate. Look for students
who may still need the support of the place value chart.)
(Solve.)
Compare your work with your partner’s. Do you agree? How many times did the digits shift in each
problem, and why? Share your thinking with your partner.
The digits shifted two places to the left when we multiplied and two places to the right when we
divided.
This time the digits each shifted two places because there are 2 zeros in 100.
The
values of the products are 100 times as large, so the digits had to shift to larger units.

Problem 3
0.482 × 1,000
482 ÷ 1,000
Follow a similar sequence for these expressions.
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Problem Set (10 minutes)
Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)
Lesson Objective: Reason abstractly using place value
understanding to relate adjacent base ten units from
millions to thousandths.
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.
Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a
conversation to debrief the Problem Set and process the
lesson.
Any combination of the questions below may be used to
lead the discussion.
Compare and contrast answers in Problem 1(a)
and (b) or 1(c) and (d).
What is similar about the process you used to
solve Problem 1(a), (c), (e), and (g)?
What is similar about the process you used to
solve Problem 1(b), (d), (f), and (h)?
When asked to find the number 1 tenth as
large as another number, what operation
would you use? Explain how you know.
When solving Problem 2, how did the number
of zeros in the factors help you determine the
product?
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Give an example of a time when there will be a different number of zeros in the factors and the
product? (If students have difficulty answering, give them the example of 4 × 5, 4 × 50, 40 × 50.
Then, ask students to give other examples.)
When dividing by 10, what happens to the digits in the quotient? When multiplying by 100, what
happens to the digits in the product?
Be prepared for students to make mistakes when answering Problem 4. (Using a place value chart to
solve this problem may reduce the errors. Encourage discussion about the relative size of the units
in relation to a whole and why hundredths are larger than thousandths.)

Exit Ticket (3 minutes)
After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

Lesson 2:

Reason abstractly using place value understanding to relate adjacent
base ten units from millions to thousandths.

©2015 Great Minds. eureka-math.org

41

Lesson 2 Problem Set 5

A STORY OF UNITS

Name

Date

1. Solve.
a. 54,000 × 10 = ___________________

e. 0.13 × 100 = ___________________

b. 54,000 ÷ 10 = ___________________

f.

c. 8.7 × 10 = ___________________

g. 3.12 × 1,000 = ___________________

d. 8.7 ÷ 10 = ___________________

h. 4,031.2 ÷ 100 = ___________________

13 ÷ 1,000 = ___________________

2. Find the products.
a. 19,340 × 10

= ___________________

b. 19,340 × 100 = ___________________
c. 19,340 × 1,000 = ___________________
d. Explain how you decided on the number of zeros in the products for (a), (b), and (c).
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3. Find the quotients.
a. 152 ÷ 10 = ___________________
b. 152 ÷ 100 = ___________________
c. 152 ÷ 1,000 = ___________________
d. Explain how you decided where to place the decimal in the quotients for (a), (b), and (c).

4. Janice thinks that 20 hundredths is equivalent to 2 thousandths because 20 hundreds is equal to 2
thousands. Use words and a place value chart to correct Janice’s error.

1

5. Canada has a population that is about as large as the United States. If Canada’s population is about 32
10
million, about how many people live in the United States? Explain the number of zeros in your the
answer.
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Name
1.

Solve.
a.

2.

Date

32.1 × 10 = ___________________

b. 3632.1 ÷ 10 = ___________________

Solve.
a.

455 × 1,000 = ___________________

Lesson 2:
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Name

Date

1. Solve.
a. 36,000 × 10 = ___________________

e. 2.4 x 100 = ___________________

b. 36,000 ÷ 10 = ___________________

f.

c. 4.3 × 10 = ___________________

g. 4.54 × 1,000 = ___________________

d. 4.3 ÷ 10 = ___________________

h. 3,045.4 ÷ 100 = ___________________

24 ÷ 1,000 = ___________________

2. Find the products.
a. 14,560 × 10

= ___________________

b. 14,560 × 100 = ___________________

c. 14,560 × 1,000 = ___________________

Explain how you decided on the number of zeros in the products for (a), (b), and (c).
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3. Find the quotients.
a. 16.5 ÷ 10 = ___________________
b. 16.5 ÷ 100 = ___________________
c. Explain how you decided where to place the decimal in the quotients for (a) and (b).

4. Ted says that 3 tenths multiplied by 100 equals 300 thousandths. Is he correct? Use a place value chart
to explain your answer.

1

5. Alaska has a land area of about 1,700,000 square kilometers. Florida has a land area the size of Alaska.
10
What is the land area of Florida? Explain how you found your answer.
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Lesson 3
Objective: Use exponents to name place value units, and explain patterns
in the placement of the decimal point.
Suggested Lesson Structure
Fluency Practice
Application Problem
Concept Development
Student Debrief

(15 minutes)
(7 minutes)
(28 minutes)
(10 minutes)

Total Time

(60 minutes)

Fluency Practice (15 minutes)
Sprint: Multiply by 3

(8 minutes)

State the Unit as a Decimal—Choral Response

(4 minutes)

Multiply and Divide by 10, 100, and 1000

(3 minutes)

Sprint: Multiply by 3 (8 minutes)
Materials: (S) Multiply by 3 Sprint.
Note: This Sprint reviews foundational skills learned in Grades 3 and 4.

State the Unit as a Decimal—Choral Response (4 minutes)
Note: Reviewing these skills helps students work toward mastery of decimal place value, which assists them
in applying their place value skills to more difficult concepts.
T:
S:
T:
S:
T:
S:
T:
S:

(Write 9 tenths = ____.) Complete the number sentence by saying the unknown value as a decimal.
0.9
(Write 10 tenths = ____.)
1.0
(Write 11 tenths = ____.)
1.1
(Write 12 tenths = ____.)
1.2

Lesson 3:
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T:
S:
T:
S:
T:
S:

(Write 18 tenths = ____.)
1.8
(Write 28 tenths = ____.)
2.8
(Write 58 tenths = ____.)
5.8

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Repeat the process for 9 hundredths, 10 hundredths, 20
hundredths, 60 hundredths, 65 hundredths, 87 hundredths, and
118 tenths. (The last item is an extension.)

Multiply and Divide by 10, 100, and 1000 (3 minutes)
Materials: (S) Millions through thousandths place value chart
(Lesson 1 Template)
Note: This fluency drill reviews concepts taught in Lesson 2.
T:

S:
T:
S:

(Project the place value chart from millions through
thousandths.) Draw two disks in the thousandths
place, and write the value below it.
(Draw two disks in the thousandths column. Below it,
write 0.002 in the appropriate place value columns.)
Multiply by 10. Cross out each disk and the number 2
to show that you’re changing its value.
(Cross out each 1 thousandths disk and the 2. Draw
arrows to the hundredths column, and draw two disks
there. Below it, they write 2 in the hundredths column
and 0 in the ones and tenths column.)

Repeat the process for the following possible sequence:
0.004 × 100, 0.004 × 1000, 1.004 × 1000, 1.024 × 100,
1.324 × 100, 1.324 × 10, and 1.324 × 1000.
Repeat the process for dividing by 10, 100, and 1000 for the
following possible sequence: 4 ÷ 1, 4.1 ÷ 10, 4.1 ÷ 100,
41 ÷ 1000, and 123 ÷ 1000.

Very large numbers like one million and
beyond easily capture the imagination
of students. Consider allowing
students to research and present to
classmates the origin of number names
like googol and googleplex.
Connections to literacy can also be
made with books about large numbers,
such as How Much is a Million by
Steven Kellogg, A Million Dots by
Andrew Clements, or Big Numbers and
Pictures That Show Just How Big They
Are by Edward Packard and Sal
Murdocca.
The following benchmarks may help
students appreciate just how large a
googol is.
There are approximately 1024 stars
in the observable universe.
There are approximately 1080
atoms in the observable universe.
A stack of 70 numbered cards can
be ordered in approximately 1
googol different ways. That
means that the number of ways a
stack of only 70 cards can be
shuffled is more than the number
of atoms in the observable
universe.

Application Problem (7 minutes)
Jack and Kevin are creating a mosaic for art class by using fragments of
broken tiles. They want the mosaic to have 100 sections. If each section
requires 31.5 tiles, how many tiles will they need to complete the mosaic?
Explain your reasoning with a place value chart.
Note: This Application Problem provides an opportunity for students to
reason about the value of digits after being multiplied by 100.

Lesson 3:

Use exponents to name place value units, and explain patterns in the
placement of the decimal point.

©2015 Great Minds. eureka-math.org

48

Lesson 3 5

A STORY OF UNITS

Concept Development (28 minutes)
Materials: (S) Powers of 10 chart (Template), personal white board
Problem 1
T:

T:
S:
T:
S:
T:
MP.7

S:
T:
S:
T:
S:
T:
S:
T:
S:
T:
S:
T:
S:

(Draw or project the powers of 10 chart, adding numerals as the discussion unfolds.)
100

10

10 x 10

10 x 1

(Write 10 × ____ = 10 on the board.) On your personal board, fill in the unknown factor to complete
this number sentence.
10 × 1 = 10.
(Write 10 × ____ = 100 on the board.) Fill in the unknown factor to complete this number sentence.
10 × 10 = 100.
This time, using only 10 as a factor, how could you multiply to get a product of 1,000? Write the
multiplication sentence on your personal board.
10 × 10 × 10 = 1,000.
Work with your partner. What would the multiplication sentence be for 10,000 using only 10 as a
factor? Write it on your personal board.
(Write.)
How many factors of 10 did we have to multiply to get to 1,000?
3.
How many factors of 10 do we have to multiply to get 10,000?
4.
Say the number sentence.
10 × 10 × 10 × 10 = 10,000.
How many zeros are in our product of 10,000?
4 zeros.
What patterns do you notice? Turn and share with your partner.
The number of zeros is the same on both sides of the equation.
The number of zeros in the
product is the same as the total number of zeros in the factors.
I see three zeros on the left side,
and there are three zeros on the right side for 10 × 10 × 10 = 1,000.
The 1 moves one place to the
left every time we multiply by 10.
It’s like a place value chart. Each number is 10 times as much
as the last one.
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T:

MP.7

S:
T:
S:
T:
S:
T:

T:
S:
T:

Using this pattern, how many factors of 10 do we have to multiply to get 1 million? Work with your
partner to write the multiplication sentence.
(Write.)
How many factors of 10 did you use?
6.
Why did we need 6 factors of 10?
1 million has 6 zeros.
(Write the term exponent on the board.) We can use an exponent to represent how many times we
use 10 as a factor. We can write 10 × 10 as 102. (Add to the chart.) We say, “Ten to the second
power.” The 2 (point to exponent) is the exponent, and it tells us how many times to use 10 as a
factor.
How do you express 1000 using exponents? Turn and share with your partner.
There are three zeros in
We multiply 10 × 10 × 10, which is three times, so the answer is 103.
1,000, so it’s ten to the third power.
Working with your partner, complete the chart using the exponents to represent each value on the
place value chart.
1,000,000

100,000

10,000

1,000

100

10

(10 × 10 × 10) × (10 × 10 × 10)

10 × 10 × (10 × 10 × 10)

10 × (10 × 10 × 10)

(10 × 10 × 10)

10 × 10

10 × 1

106

105

104

103

102

101

After reviewing the chart with the students, challenge them to
multiply 10 one hundred times. As some start to write it out,
others may write 10100, a googol, with exponents.
T:
S:

T:
S:

Now, look at the place value chart. Let’s read our
powers of 10 and the equivalent values.
Ten to the second power equals 100. Ten to the third
power equals 1,000. (Continue to read chorally up to 1
million.)
A googol has 100 zeros. Write it using an exponent on
your personal board.
(Write 10100.)

Problem 2
105
T:
S:
T:
S:

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:
Providing non-examples is a powerful
way to clear up mathematical
misconceptions and generate
conversation around the work.
Highlight those examples such as 105
pointing out its equality to 10 × 10 × 10
× 10 × 10 but not to 10 × 5 or even 510.
Allowing students to explore with a
calculator and highlighting the
functions used to calculate these
expressions (e.g., 105 versus 10 × 5) can
be valuable.

Write ten to the fifth power as a product of tens.
105 = 10 × 10 × 10 × 10 × 10.
Find the product.
105 = 100,000.

Repeat with more examples as needed.
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Problem 3
10 × 100
T:
S:

Work with your partner to write this expression using an exponent on your personal board. Explain
your reasoning.
I multiply 10 × 100 to get 1,000, so the answer is ten to the third power.
There are 3 factors of
10.
There are three tens. I can see one 10 in the first factor and two more tens in the second
factor.

Repeat with 100 × 1000 and other examples as needed.
Problem 4
3 × 102
3.4 × 103
T:
S:
T:
S:
T:
S:
T:
S:
T:
S:

Compare these expressions to the ones we’ve already talked about.
These have factors other than 10.
Write 3 × 102 without using an exponent. Write it on your personal board.
3 × 100.
What’s the product?
300.
If you know that 3 × 100 equals 300, then what is 3 × 102? Turn and explain to your partner.
The product is also 300. 102 and 100 are the same amount, so the product will be the same.
Use what you learned about multiplying decimals by 10, 100, and 1,000 and your new knowledge
about exponents to solve 3.4 × 103 with your partner.
3.4 × 103 = 3,400.

Repeat with 4.021 × 102 and other examples as needed.
Have students share their solutions and reasoning about multiplying decimal factors by powers of 10. In
particular, students should articulate the relationship between the exponent, how the values of the digits
change, and the placement of the decimal in the product.
Problem 5
700 ÷ 102
7.1 ÷ 102
T:
S:
T:
S:
T:
S:
T:

Write 700 ÷ 102 without using an exponent, and find the quotient. Write it on your personal board.
700 ÷ 100 = 7.
If you know that 700 ÷ 100 equals 7, then what is 700 ÷ 102? Turn and explain to your partner.
The quotient is 7 because 102 = 100. 7 hundreds divided by 1 hundred equals 7.
Use what you know about dividing decimals by multiples of 10 and your new knowledge about
exponents to solve 7.1 ÷ 102 with your partner.
(Work.)
Tell your partner what you notice about the relationship between the exponents and how the values
of the digits change. Discuss how you decided where to place the decimal.

Repeat with more examples as needed.
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Problem 6
Complete this pattern: 0.043
T:

S:

4.3

430

_________

_________

__________

(Write the pattern on the board.) Turn and talk with your partner about the pattern on the board.
How is the value of the 4 changing as we move to the next term in the sequence? Draw a place
value chart to explain your ideas as you complete the pattern, and use an exponent to express the
relationships.
The 4 shifted two places to the left.
Each number is being multiplied by 100 to get the next one.
Each number is multiplied by 10 twice.
Each number is multiplied by 102.

Repeat with 6,300,000; ____; 630; 6.3; _____ and other patterns as needed.
T:

As you work on the Problem Set, be sure you are thinking about the patterns that we’ve discovered
today.

Problem Set (10 minutes)
Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by specifying which problems they work on first.
Some problems do not specify a method for solving. Students solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)
Lesson Objective: Use exponents to name place value
units, and explain patterns in the placement of the decimal
point.
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.
Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a
conversation to debrief the Problem Set and process the
lesson.
Any combination of the questions below may be used to
lead the discussion.
What is an exponent, and how can exponents
be useful in representing numbers? (This
question could also serve as a prompt for math
journals. Journaling about new vocabulary
throughout the year can be a powerful way for
students to solidify their understanding of new
terms.)
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How would you write 1,000 using exponents?
How would you write it as a multiplication
sentence using only 10 as a factor?
Explain to your partner the relationship we saw
between the exponents and the number of
places the digits shift when you multiplied or
divided by a power of 10.
How are the patterns you discovered in Problems
3 and 4 of the Problem Set alike?
Give students plenty of opportunity to discuss
the error patterns in Problems 6(a) and 6(b).
These are the most common misconceptions
students hold when dealing with exponents, so it
is worth the time to see that they do not become
firmly held.

Exit Ticket (3 minutes)
After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.
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Number Correct: _______

A
Multiply by 3
1.

1×3=

23.

10 × 3 =

2.

3×1=

24.

9×3=

3.

2×3=

25.

4×3=

4.

3×2=

26.

8×3=

5.

3×3=

27.

5×3=

6.

4×3=

28.

7×3=

7.

3×4=

29.

6×3=

8.

5×3=

30.

3 × 10 =

9.

3×5=

31.

3×5=

10.

6×3=

32.

3×6=

11.

3×6=

33.

3×1=

12.

7×3=

34.

3×9=

13.

3×7=

35.

3×4=

14.

8×3=

36.

3×3=

15.

3×8=

37.

3×2=

16.

9×3=

38.

3×7=

17.

3×9=

39.

3×8=

18.

10 × 3 =

40.

11 × 3 =

19.

3 × 10 =

41.

3 × 11 =

20.

3×3=

42.

12 × 3 =

21.

1×3=

43.

3 × 13 =

22.

2×3=

44.

13 × 3 =
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Number Correct: _______

B

Improvement: _______

Multiply by 3
1.

3×1=

23.

9×3=

2.

1×3=

24.

3×3=

3.

3×2=

25.

8×3=

4.

2×3=

26.

4×3=

5.

3×3=

27.

7×3=

6.

3×4=

28.

5×3=

7.

4×3=

29.

6×3=

8.

3×5=

30.

3×5=

9.

5×3=

31.

3 × 10 =

10.

3×6=

32.

3×1=

11.

6×3=

33.

3×6=

12.

3×7=

34.

3×4=

13.

7×3=

35.

3×9=

14.

3×8=

36.

3×2=

15.

8×3=

37.

3×7=

16.

3×9=

38.

3×3=

17.

9×3=

39.

3×8=

18.

3 × 10 =

40.

11 × 3 =

19.

10 × 3 =

41.

3 × 11 =

20.

1×3=

42.

13 × 3 =

21.

10 × 3 =

43.

3 × 13 =

22.

2×3=

44.

12 × 3 =
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Name

Date

1. Write the following in exponential form (e.g., 100 = 102).
a. 10,000 = __________

d. 100 × 100 = _________

b. 1,000 = _________

e. 1,000,000 = __________

c. 10 × 10 = __________

f.

1,000 × 1,000 = _________

2. Write the following in standard form (e.g., 5 × 102 = 500).
a. 9 × 103 = ____________

e. 4.025 × 103 = ____________

b. 39 × 104 = ____________

f.

c. 7,200 ÷ 102 = ___________

g. 72.5 ÷ 102 = ____________

d. 7,200,000 ÷ 103 = _________

h. 7.2 ÷ 102 = _____________

40.25 × 104 = ____________

3. Think about the answers to Problem 2(a–d). Explain the pattern used to find an answer when you
multiply or divide a whole number by a power of 10.

4. Think about the answers to Problem 2(e–h). Explain the pattern used to place the decimal in the answer
when you multiply or divide a decimal by a power of 10.
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5. Complete the patterns.
a. 0.03

0.3

b. 6,500,000

_______________

65,000

c. _______________

d. 999

9990

f.

_______________

_______________

9,430

99,900

e. _______________

30

7.5

6.5

_______________

_______________

750

75,000

_______________

_______________

94.3

9.43

_______________

_______________

_______________

_______________

_______________

Explain how you found the unknown numbers in set (b). Be sure to include your reasoning about the
number of zeros in your numbers and how you placed the decimal.

g. Explain how you found the unknown numbers in set (d). Be sure to include your reasoning about the
number of zeros in your numbers and how you placed the decimal.

6. Shaunnie and Marlon missed the lesson on exponents. Shaunnie incorrectly wrote 105 = 50 on her paper,
and Marlon incorrectly wrote 2.5 × 102 = 2.500 on his paper.
a. What mistake has Shaunnie made? Explain using words, numbers, or pictures why her thinking is
incorrect and what she needs to do to correct her answer.

b. What mistake has Marlon made? Explain using words, numbers, or pictures why his thinking is
incorrect and what he needs to do to correct his answer.
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Name

Date

1. Write the following in exponential form and as a multiplication sentence using only 10 as a factor
(e.g., 100 = 102 = 10 × 10).
a. 1,000

= ______________ = ______________

b. 100 × 100

= ______________ = ______________

2. Write the following in standard form (e.g., 4 × 102 = 400).
a. 3 × 102 = ______________

c. 800 ÷ 103 = ______________

b. 2.16 × 104 = ______________

d. 754.2 ÷ 102 = ______________
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Name

Date

1. Write the following in exponential form (e.g., 100 = 102).
a. 1000 = __________

d. 100 × 10 = _________

b. 10 × 10 = _________

e. 1,000,000 = __________

c. 100,000 = __________

f.

10,000 × 10 = _________

2. Write the following in standard form (e.g., 4 × 102 = 400).
a. 4 × 103 = ____________

e. 6.072 × 103 = ____________

b. 64 × 104 = ____________

f.

c. 5,300 ÷ 102 = ___________

g. 948 ÷ 103 = ____________

d. 5,300,000 ÷ 103 = _________

h. 9.4 ÷ 102 = _____________

60.72 × 104 = ____________

3. Complete the patterns.
a. 0.02

0.2

b. 3,400,000

__________
34,000

20

__________

__________
3.4

__________

__________

c. __________

8,570

__________

85.7

8.57

__________

d. 444

44,400

__________

__________

__________

4440

e. __________

9.5

Lesson 3:
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4. After a lesson on exponents, Tia went home and said to her mom, “I learned that 104 is the same as
40,000.” She has made a mistake in her thinking. Use words, numbers, or a place value chart to help Tia
correct her mistake.

5. Solve 247 ÷ 102 and 247 × 102.
a. What is different about the two answers? Use words, numbers, or pictures to explain how the digits
shift.

b. Based on the answers from the pair of expressions above, solve 247 ÷ 103 and 247 × 103.
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10 × ____

10

A STORY OF UNITS

powers of 10 chart

Lesson 3:

Use exponents to name place value units, and explain patterns in the
placement of the decimal point.

©2015 Great Minds. eureka-math.org

61

Lesson 4

Lesson 4 5

A STORY OF UNITS

Lesson 4
Objective: Use exponents to denote powers of 10 with application to
metric conversions.
Suggested Lesson Structure
Fluency Practice
Application Problem
Concept Development
Student Debrief

(12 minutes)
(8 minutes)
(30 minutes)
(10 minutes)

Total Time

(60 minutes)

Fluency Practice (12 minutes)
Multiply and Divide Decimals by 10, 100, and 1000

(5 minutes)

Write the Unit as a Decimal

(2 minutes)

Write in Exponential Form

(3 minutes)

Convert Units

(2 minutes)

Multiply and Divide Decimals by 10, 100, and 1000 (5 minutes)
Materials: (S) Millions through thousandths place value chart (Lesson 1 template), personal white board
Note: This fluency activity reviews concepts taught in earlier lessons and helps students work toward mastery
in multiplying and dividing decimals by 10, 100, and 1000.
T:
S:
T:
S:
T:
S:

(Project the place value chart from millions to thousandths. Draw 3 disks in the tens place, 2 disks in
the ones place, and 4 disks in the tenths place.) Say the value as a decimal.
32.4 (thirty-two and four tenths).
Write the number on your personal boards, and multiply it by 10.
(Write 32.4 on their place value charts, cross out each digit, and shift the number one place value to
the left to show 324.)
Show 32.4 divided by 10.
(Write 32.4 on their place value charts, cross out each digit, and shift the number one place value to
the right to show 3.24.)

Repeat the process and sequence for 32.4 × 100, 32.4 ÷ 100, 837 ÷ 1000, and 0.418 × 1000.
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Write the Unit as a Decimal (2 minutes)
Materials: (S) Personal white board
Note: Reviewing these skills helps students work toward mastery of decimal place value. This, in turn, helps
them apply their place value skills to more difficult concepts.
T:
S:
T:
S:

(Write 9 tenths on the board.) Show this unit form as a decimal.
0.9.
(Write 10 tenths on the board.)
1.0.

Repeat the process for 20 tenths, 30 tenths, 70 tenths, 9 hundredths, 10 hundredths, 11 hundredths, 17
hundredths, 57 hundredths, 42 hundredths, 9 thousandths, 10 thousandths, 20 thousandths, 60 thousandths,
64 thousandths, and 83 thousandths.

Write in Exponential Form (3 minutes)
Materials: (S) Personal white board
Note: Reviewing this skill in isolation lays a foundation for students to apply it when multiplying during the
lesson.
T:
S:

(Write 100 = 10?.) Write 100 in exponential form.
(Write 100 = 102.)

Repeat the process for 1,000, 10,000, and 1,000,000.

Convert Units (2 minutes)
Materials: (S) Personal white board
Note: Reviewing conversions in isolation lays a foundation for students to apply it when multiplying and
dividing during the lesson.
Use this quick fluency drill to activate prior knowledge of these familiar equivalents.
T:
S:

(Write 1 km = ____ m.) Fill in the unknown number.
(Write 1 km = 1,000 m.)

Repeat the process and procedure for 1 kg = ____ g, 1 liter = ____ mL, 1 m = ____ cm.
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Application Problem (8 minutes)
Materials: (S) Meter strip (Template)
T:

Here is a place value chart. (Show the place value chart from thousands to thousandths without
other headings.)
thousands

hundreds

tens

ones

1000 meters

100 meters

10 meters

1 meter

kilometer

(hectometer)

(dekameter)

0
0
T:

T:

Here is a set of column headings based on metric
length related to our place value chart, designating one
meter as the base unit, or the ones place.
Use your meter strip to show and explain to your
partner the lengths that relate to the tenths,
hundredths, and thousandths places. (Move through
the tenths, hundredths, and thousandths until
1
identifying and naming
meter as 1 millimeter.)
1,000

Have students then explain to their partner lengths that relate
to the tens, hundreds, and thousands places. For example, 10
meters would be about the length of the classroom, 100 meters
about the length of a football field, and 1,000 meters is a
kilometer, which may be conceived in relation to the distance to
their home from school.
Note: Be sure to establish the following, which is essential to
the Concept Development lesson:
1 millimeter (mm) =

1
meter (m)
1000

1 centimeter (cm) =

1
100

= 0.001 meter

meter (m) = 0.01 meter.

The relationship of metric lengths to the place value chart will
also help students to realize when they are moving from smaller
to larger or larger to smaller units. Consider reviewing the
multiplicative relationships between the units.

Lesson 4:

tenths
1
10

meter

hundredths
1
100

meter

1
1,000

meter

(decimeter)

centimeter

millimeter

0
0

1
0

1

NOTES ON
MULTIPLE MEANS
OF ACTION AND
ENGAGEMENT:
The place value chart can be used
throughout the coming lesson to help
students think through whether they
are renaming from small to large units
or large to small units. Throughout the
school day, take the opportunity to
extend thinking by asking students to
make a conversion to the unit that is
1 tenth as large as a meter (decimeter)
and the unit 10 times as large
(dekameter). Students can do research
about these and other metric units that
are less commonly used or investigate
industry applications for the less
familiar units. For example,
decameters are often used to measure
altitude in meteorology, and
decimeters are commonly used in
physical chemistry.

Use exponents to denote powers of 10 with application to metric
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Concept Development (30 minutes)
Materials: (S) Meter strip (Template), personal white board
Each problem below includes conversions from both large units to smaller units and small to larger units.
Allow students the time to reason about how the change in the size of the unit will affect the quantity and
size of the units needed to express an equivalent measure.
Problem 1
Rename or convert large units as smaller units using
multiplication equations with exponents.
T:
T:
S:
T:
S:
T:
S:
T:

S:

T:
S:

T:
S:
T:
S:
T:
S:

(Draw and label a line 2 meters long on the board.)
How many centimeters equal 2 meters?
200 centimeters. (Label the same 2 meter point as 200
centimeters. Fill in the first row of the t-chart.)
Tell me a multiplication equation multiplying by 2 to
get 200.
2 × 100 = 200.
Restate the equation renaming 100 with an exponent.
2 × 102 = 200.
With your partner, determine how many centimeters
are equal to 1.37 meter. Use your meter strip if it
helps you.

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:
The drawing of the 2-meter,
200-centimeter, and 2,000-millimeter
line supports student understanding,
especially when plotting 1.37 meters.
Butcher paper can be used if there is
insufficient space on the class board or
other surface normally used. This also
promotes student success with plotting
decimal fractions on the number line.

It’s 1 meter and 37 centimeters.
It’s more
than 1 meter and less than 2 meters.
37
meters
centimeters
millimeters
hundredths of a meter is 37 centimeters.
2
200
2,000
100 cm + 37 cm = 137 cm.
What is the equivalent measure in
1.37
137
1,370
centimeters?
2.6
260
2,600
137 centimeters. (On the board, label the
To rename meters as centimeters, multiply by 102.
same 1.37 meter point as 137 centimeters.
Fill in the second row of the chart.)
To rename meters as millimeters, multiply by 103.
On your boards, show this conversion using a
multiplication equation with an exponent.
1.37 × 100 = 137.
1.37 × 102 = 137.
What must we do to the number of meters to rename them as centimeters?
Multiply the number of meters by 100 or 102. (Record the rule on the chart. Repeat with
2.6 meters.)
How can we use multiplication to rename a meter as millimeters? Discuss with your partner.
Multiply the number of meters by 1,000 or by 103.
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T:

Take a moment to write multiplication equations with exponents to find the number of millimeters
to complete the third column of our chart.
T: Show me your boards.
S: (Show 2 × 103 = 2,000, 1.37 × 103 = 1,370, and 2.6 × 103 = 2,600.)
T/S: (Fill in the equivalent millimeter measures together.)
T: Explain the difference between A and B to your partner.
Problem A
Problem B
3
2 × 103 = 2,000
2 meters = 2,000 millimeters
2 meters × 10 = 2,000 meters
S: Problem A is not renaming or converting, but multiplying 2 meters by 103, so the answer is
2,000 meters. That’s more than 2 miles!
Problem B is renaming by multiplying 1,000 by 2
because each meter has a thousand millimeters in it. After we multiply, then we can name the unit.
That is the exact same measurement as 2 meters.
T: Yes, we are multiplying the number of meters by 103. Explain why we multiply to rename large units
as small units. (Point to the 2-meter line drawn on the board.)
S: 1 meter = 1,000 millimeters, 2 meters = 2,000 millimeters. It’s the number of meters that is being
multiplied, not the meters.
Multiplying didn’t make 2 meters into more meters, but renamed the
2 meters as 2,000 millimeters.
One meter got chopped up into 1,000 millimeters, so we multiply
the number of meters by 1,000.
The length stays the same because we’re making more units by
decomposing a meter, not by making more copies of a meter.
Problem 2
Rename millimeters and centimeters as meters using
division equations with exponents.
Again, using the 2-meter line and chart, reverse Problem
1’s sequence, and convert from smaller to larger units,
dividing by 102 to rename, or convert, centimeters as
meters, dividing by 103 to rename, or convert, millimeters
as meters.

millimeters

centimeters

meters

2,000

200

2

1,370

137

1.37

2,600

260

2.6

To rename centimeters to meters, divide by 102.
To rename millimeters to meters, divide by 103.

Culminate with the same reflection:
T:

We are dividing the number of meters by 102 or by 103. That is a method for renaming centimeters
as meters and millimeters as meters. Explain the difference between C and D with your partner.
Problem C
Problem D
3
2,000 ÷ 103 = 2
2,000 mm = 2 m
2,000 mm ÷ 10 = 2 mm

S:

1,000 millimeters = 1 meter, 2,000 millimeters = 2 meters. It’s the number of millimeters that is
being divided, not the millimeters.
Division renamed the 2,000 mm as 2 meters. How many
groups of 1,000 are in 2 thousands?
1,000 millimeters got grouped together as 1 meter, so we
divide or make groups of 1,000.
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Problem 3
A ribbon measures 4.5 meters. Convert its length to
centimeters.
A wire measures 67 millimeters. Convert its length to
meters.
Note: The most important concept is the equivalence of
the two measurements—that is, the length did not
change, which becomes very apparent when conversions
are contextualized. The ribbon and wire are not getting
longer or shorter. Clarify this understanding before
moving on to finding the conversion equation by asking,
“How can 4.5 and 4,500 represent the same length?”
(While the numeric values differ, the unit size is also
different. 4.5 is meters. 4,500 is millimeters. Meters are
1,000 times as large as millimeters. Therefore, it takes
fewer meters to represent the same amount as something
measured in millimeters.) Lead students to articulate that
when converting the number of large units to a number of
smaller units, they multiplied, and when converting from
small units to larger units, they divided.

Problem Set (10 minutes)
Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.
In this Problem Set, we suggest all students begin with
Problem 1 and leave Problem 6 for the end, if they have
time.

Student Debrief (10 minutes)
Lesson Objective: Use exponents to denote powers of 10
with application to metric conversions.
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.
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Invite students to review their solutions for the Problem Set. They should check work by comparing answers
with a partner before going over answers as a class. Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide students in a conversation to debrief the worksheet and process the
lesson.
Any combination of the questions below may be used to lead the discussion.
Which of the following statements is false? Explain your thinking to your partner.
a. 2 m × 103 = 2,000 m
b. 2 m × 103 = 2,000 mm
c. 2 × 103 = 2,000
d. 2 m = 2,000 mm
Is it easier for you to think about converting from large units to smaller units or small units to larger
units? Why? What is the difference in both the thinking and the operation required?
Let’s look at the place value chart.
Explain to your partner the way the
equivalence of 2 meters, 20 tenth
meters, 200 centimeters, and 2,000
millimeters is shown.
How can we use what we know about
renaming meters to millimeters to
rename kilograms to grams and liters
to milliliters?

Exit Ticket (3 minutes)
After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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Name

Date

1. Convert and write an equation with an exponent. Use your meter strip when it helps you.
3 × 102 = 300

a.

3 meters to centimeters

3 m = 300 cm

b.

105 centimeters to meters

105 cm = ______ m

________________________

c.

1.68 meters to centimeters

______ m = ______ cm

________________________

d.

80 centimeters to meters

______ cm = ______ m

________________________

e.

9.2 meters to centimeters

______ m = ______ cm

________________________

f.

4 centimeters to meters

______ cm = ______ m

________________________

g.

In the space below, list the letters of the problems where larger units are converted to smaller units.

2. Convert using an equation with an exponent. Use your meter strip when it helps you.
a.

3 meters to millimeters

________ m = ________ mm

________________________

b.

1.2 meters to millimeters

________ m = ________ mm

________________________

c.

1,020 millimeters to meters

________ mm = ________ m

________________________

d.

97 millimeters to meters

________ mm = ________ m

________________________

e.

7.28 meters to millimeters

________ m = ________ mm

________________________

f.

4 millimeters to meters

________ mm = ________ m

________________________

g.

In the space below, list the letters of the problems where smaller units are converted to larger units.
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3. Read each aloud as you write the equivalent measures. Write an equation with an exponent you might
use to convert.
a. 3.512 m =

_______________ mm

3.512 × 103 = 3,512

b. 8 cm =

_______________ m

________________________

c. 42 mm =

_______________ m

________________________

d. 0.05 m =

_______________ mm

________________________

e. 0.002 m =

_______________ cm

________________________

4. The length of the bar for a high jump competition must always be 4.75 m. Express this measurement in
millimeters. Explain your thinking. Include an equation with an exponent in your explanation.

5. A honey bee’s length measures 1 cm. Express this measurement in meters. Explain your thinking.
Include an equation with an exponent in your explanation.

6. Explain why converting from meters to centimeters uses a different exponent than converting from
meters to millimeters.

Lesson 4:

Use exponents to denote powers of 10 with application to metric
conversions.
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Name

Date

1. Convert using an equation with an exponent.
a. 2 meters to centimeters

2 m = ________ cm

_________________________

b. 40 millimeters to meters

40 mm = ________ m

_________________________

2. Read each aloud as you write the equivalent measures.
a. A piece of fabric measures 3.9 meters. Express this length in centimeters.

b. Ms. Ramos’s thumb measures 4 centimeters. Express this length in meters.
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Name

Date

1. Convert and write an equation with an exponent. Use your meter strip when it helps you.
2 × 102 = 200

a.

2 meters to centimeters

2m = 200 cm

b.

108 centimeters to meters

108 cm = ______ m

________________________

c.

2.49 meters to centimeters

______ m = ______ cm

________________________

d.

50 centimeters to meters

______ cm = ______ m

________________________

e.

6.3 meters to centimeters

______ m = ______ cm

________________________

f.

7 centimeters to meters

______ cm = ______ m

________________________

g.

In the space below, list the letters of the problems where smaller units are converted to larger units.

2. Convert using an equation with an exponent. Use your meter strip when it helps you.
a.

4 meters to millimeters

________ m = ________ mm

________________________

b.

1.7 meters to millimeters

________ m = ________ mm

________________________

c.

1,050 millimeters to meters

________ mm = ________ m

________________________

d.

65 millimeters to meters

________ mm = ________ m

________________________

e.

4.92 meters to millimeters

________ m = ________ mm

________________________

f.

3 millimeters to meters

________ mm = ________ m

________________________

g.

In the space below, list the letters of the problems where larger units are converted to smaller units.
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3. Read each aloud as you write the equivalent measures. Write an equation with an exponent you might
use to convert.
2.638 × 103 = 2,638

a. 2.638 m

= ______________ mm

b. 7 cm

= ______________ m

________________________

c. 39 mm

= ______________ m

________________________

d. 0.08 m

= _______________ mm

________________________

e. 0.005 m

= ______________ cm

________________________

4. Yi Ting’s height is 1.49 m. Express this measurement in millimeters. Explain your thinking. Include an
equation with an exponent in your explanation.

5. A ladybug’s length measures 2 cm. Express this measurement in meters. Explain your thinking. Include
an equation with an exponent in your explanation.

6. The length of a sticky note measures 77 millimeters. Express this length in meters. Explain your thinking.
Include an equation with an exponent in your explanation.
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Lesson 5
Objective: Name decimal fractions in expanded, unit, and word forms by
applying place value reasoning.
Suggested Lesson Structure
Fluency Practice
Application Problem
Concept Development
Student Debrief

(12 minutes)
(8 minutes)
(30 minutes)
(10 minutes)

Total Time

(60 minutes)

Fluency Practice (12 minutes)
Sprint: Multiply Decimals by 10, 100, and 1,000

(8 minutes)

Multiply and Divide by Exponents

(2 minutes)

Multiply Metric Units

(2 minutes)

Sprint: Multiply Decimals by 10, 100, and 1,000 (8 minutes)
Materials: (S) Multiply Decimals by 10, 100, and 1,000 Sprint
Note: This Sprint helps students work toward automaticity of multiplying and dividing decimals by 10, 100,
and 1,000.

Multiply and Divide by Exponents (2 minutes)
Materials: (S) Millions to thousandths place value chart (Lesson 1 Template), personal white board
Note: This fluency activity helps students work toward mastery of the concept introduced in Lesson 4.
Depending on students’ depth of knowledge, this activity may be done with support from a personal place
value chart or done simply by responding on the personal white board with the product or quotient.
T:
S:
T:
S:
T:
S:

(Project the place value chart from millions to thousandths.) Write 54 tenths as a decimal.
(Write 5 in the ones column and 4 in the tenths column.)
Say the decimal.
5.4 (five and four tenths).
Multiply it by 102.
(Indicate change in value by using arrows from each original place value to the product on their
personal white boards. Or, instead, simply write the product.)
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applying place value reasoning.
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T:
S:

Say the product.
540.

Repeat the process and sequence for 0.6 × 102, 0.6 ÷ 102, 2.784 × 103, and 6,583 ÷ 103.

Multiplying Metric Units (2 minutes)
Materials: (S) Millions to thousandths place value chart (Lesson 1 Template), personal white board
Note: This fluency activity helps students work toward mastery of the concept introduced in Lesson 4.
T:
S:
T:
S:
T:
S:
T:
S:

(Write 3 m = ___ cm.) Show 3 on your place value chart.
(Write 3 in the ones column.)
How many centimeters are in 1 meter?
100 centimeters.
Show how many centimeters are in 3 meters on your place value chart.
(Cross out the 3, and shift it two place values to the left to show 300.)
How many centimeters are in 3 meters?
300 centimeters.

Repeat the process and procedure for 7 kg = ____ g, 7,000 mL = ____ L, 7,500 m = ____ km ____ m, and
8,350 g = ____ kg ____ g.

Application Problem (8 minutes)
Jordan measures a desk at 200 cm. James measures the same desk in
millimeters, and Amy measures the same desk in meters. What is James’s
measurement in millimeters? What is Amy’s measurement in meters?
Show your thinking using a place value chart or an equation with exponents.
Note: Today’s Application Problem offers students a quick review of
yesterday’s concepts before moving forward to naming decimals.

Concept Development (30 minutes)
Materials: (S) Personal white board, thousands through thousandths place value chart (Template)
Opener
T:
T:
S:

(Write three thousand forty-seven on the board.) On your personal board, write this number in
standard form, expanded form, and unit form.
Explain to your partner the purpose of writing this number in these different forms.
Standard form shows us the digits that we are using to represent that amount.
Expanded form
shows how much each digit is worth and that the number is a total of those values added together.
Unit form helps us see how many of each size unit are in the number.

Lesson 5:
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Problem 1
Represent 1 thousandth and 3 thousandths in standard, expanded, and unit form.
T:
T:
S:
T:

Write 1 thousandth using digits on your place value chart.
How many ones, tenths, hundredths, thousandths?
Zero. Zero. Zero. One.
This is the standard form of the decimal for 1 thousandth.

T:

We write 1 thousandth as a fraction like this:

T:

1 thousandth is a single copy of a thousandth. We write the expanded form using a fraction like
1

MP.7

T:

1
.
1000

(Write

1
on
1000

the board.)

1

. (Write 1 ×
on the board, and say 1 copy of 1 thousandth.) And, we write the
this: 1 ×
1000
1000
expanded form using a decimal like this: 1 × 0.001. (Write 1 × 0.001 on the board.)
We write the unit form of 1 thousandth like this: 1 thousandth. (Write on the board.) We write a
numeral (point to 1) and the unit name (point to thousandth) as a word.
One thousandth = 0.001 =
1
1000

=1×

1
1000

1
1000

0.001 = 1 × 0.001
1 thousandth

T:
S:
T:
T:

Imagine 3 copies of 1 thousandth. How many thousandths is that?
3 thousandths.
(Write in standard form and as a fraction.)
3 thousandths is 3 copies of 1 thousandth. Turn and talk to your partner about how this would be
written in expanded form using a fraction and using a decimal.
Three thousandths = 0.003 =
3
1000

=3×

3
1000

1
1000

0.003 = 3 × 0.001
3 thousandths

Problem 2
Represent 13 thousandths in standard, expanded, and unit form.
T:

Write 13 thousandths in standard form and expanded form using fractions and then using decimals.
Turn and share with your partner.

S:

Zero point zero one three is standard form. Expanded forms are 1 ×
1 × 0.01 + 3 × 0.001.

Lesson 5:
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T:
S:
T:

S:

Now, write this decimal in unit form.
1 hundredth 3 thousandths 13 thousandths.
(Circulate and write responses on the board.) I notice
that there seems to be more than one way to write this
decimal in unit form. Why?
This is 13 copies of 1 thousandth.
You can write the
units separately or write the 1 hundredth as 10
thousandths. You add 10 thousandths and
3 thousandths to get 13 thousandths.
Thirteen thousandths = 0.013 =
13
=
1000

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:
Students struggling with naming
decimals using different unit forms may
benefit from a return to concrete
materials. Try using place value disks
to make trades for smaller units. Also,
place value understandings from
Lessons 1 and 2 help make the
connection between 1 hundredth
3 thousandths and 13 thousandths.

13
1000

1
)
1000

13 × (

It may also be fruitful to invite students
to extend their Grade 4 experiences
with finding equivalent fractions for
tenths and hundredths to finding
equivalent fraction representations in
thousandths.

0.013 = 1 × 0.01 + 3 × 0.001
1 hundredth 3 thousandths
13 thousandths
Repeat with 0.273 and 1.608, allowing students to combine
units in their unit forms (e.g., 2 tenths 73 thousandths, 273
thousandths, 27 hundredths 3 thousandths). Use more or
fewer examples as needed, reminding students who need it that
and indicates the decimal in word form.
Problem 3
Represent 25.413 in word, expanded, and unit form.
T:
S:
T:
S:
T:
S:
T:

(Write 25.413 on the board.) Write 25.413 in word form on your personal board.
(Write twenty-five and four hundred thirteen thousandths.)
Now, write this decimal in unit form on your personal board.
(Write 2 tens 5 ones 4 tenths 1 hundredth 3 thousandths.)
What are other unit forms of this number?
25 ones 413 thousandths. 254 tenths 13 hundredths. 25,413 thousandths.
Write 25.413 as a mixed number and then in expanded form. Compare your work with your
partner’s.
Twenty-five and four hundred thirteen thousandths = 25
25

13
1000

= 2 × 10 + 5 × 1 + 4 ×

1
10

+1×

1
100

13
1000

+3×

= 25.413
1

1000

25.413 = 2 × 10 + 5 × 1 + 4 × 0.1 + 1 × 0.01 + 3 × 0.001
2 tens 5 ones 4 tenths 1 hundredth 3 thousandths
25 ones 413 thousandths

Repeat the sequence with 12.04 and 9.495. Use more or fewer examples as needed.
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Problem 4
Write the standard, expanded, and unit forms of four hundred
four thousandths and four hundred and four thousandths.
T:

T:
T:
S:
T:

Work with your partner to write these decimals in
standard form. (Circulate. Look for misconceptions
about the use of the word and.)
Tell the digits you used to write four hundred four
thousandths.
How did you know where to write the decimal in the
standard form?
The word and tells us where the fraction part of the
number starts.
Now, work with your partner to write the expanded
and unit forms for these numbers.

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:
Guide students to draw on their past
experiences with whole numbers and
make parallels to decimals. Whole
number units are named by smallest
base thousand unit (e.g., 365,000 =
365 thousand and 365 = 365 ones).
Likewise, we can name decimals by the
smallest unit (e.g., 0.63 =
63 hundredths).

0

Four hundred four thousandths = 1000 = 0.404
0
=
1000

4×

1
10

+4×

1
1000

0.404 = 4 × 0.1 + 4 × 0.001
4 tenths 4 thousandths
Four hundred and four thousandths = 400
400.004 400

1000

= 4 × 100 + 4 ×

1000
1
1000

=

400.004 = 4 × 100 + 4 × 0.001
4 hundreds 4 thousandths
Repeat this sequence with two hundred two thousandths and nine hundred and nine tenths.
T:

Work on your Problem Set now. Read the word forms carefully!

Problem Set (10 minutes)
Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by specifying which problems they work on first.
Some problems do not specify a method for solving. Students solve these problems using the RDW approach
used for Application Problems.
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Student Debrief (10 minutes)
Lesson Objective: Name decimal fractions in expanded,
unit, and word forms by applying place value reasoning.
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.
Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a
conversation to debrief the Problem Set and process the
lesson.
Any combination of the questions below may be used to
lead the discussion.
Which tasks in Problem 1 are alike? Why?
What is the purpose of writing a decimal number
in expanded form using fractions? What was the
objective of our lesson today?
Compare your answers to Problem 1(d) and 1(e).
What is the importance of the word and when
naming decimals in standard form?
When might expanded form be useful as a
calculation tool? (It helps us see the like units
and could help to add and subtract mentally.)
How is expanded form related to the standard
form of a number?

Exit Ticket (3 minutes)
After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.
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Number Correct: _______

A
Multiply Decimals by 10, 100, and 1,000
1.

62.3 × 10 =

23.

4.1 × 1,000 =

2.

62.3 × 100 =

24.

7.6 × 1,000 =

3.

62.3 × 1,000 =

25.

0.01 × 1,000 =

4.

73.6 × 10 =

26.

0.07 × 1,000 =

5.

73.6 × 100 =

27.

0.072 × 100 =

6.

73.6 × 1,000 =

28.

0.802 × 10 =

7.

0.6 × 10 =

29.

0.019 × 1,000 =

8.

0.06 × 10 =

30.

7.412 × 1,000 =

9.

0.006 × 10 =

31.

6.8 × 100 =

10.

0.3 × 10 =

32.

4.901 × 10 =

11.

0.3 × 100 =

33.

16.07 × 100 =

12.

0.3 × 1,000 =

34.

9.19 × 10 =

13.

0.02 × 10 =

35.

18.2 × 100 =

14.

0.02 × 100 =

36.

14.7 × 1,000 =

15.

0.02 × 1,000 =

37.

2.021 × 100 =

16.

0.008 × 10 =

38.

172.1 × 10 =

17.

0.008 × 100 =

39.

3.2 × 20 =

18.

0.008 × 1,000 =

40.

4.1 × 20 =

19.

0.32 × 10 =

41.

3.2 × 30 =

20.

0.67 × 10 =

42.

1.3 × 30 =

21.

0.91 × 100 =

43.

3.12 × 40 =

22.

0.74 × 100 =

44.

14.12 × 40 =
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Number Correct: _______

B

Improvement: _______

Multiply Decimals by 10, 100, and 1,000
1.

46.1 × 10 =

23.

5.2 × 1,000 =

2.

46.1 × 100 =

24.

8.7 × 1,000 =

3.

46.1 × 1,000 =

25.

0.01 × 1,000 =

4.

89.2 × 10 =

26.

0.08 × 1,000 =

5.

89.2 × 100 =

27.

0.083 × 10 =

6.

89.2 × 1,000 =

28.

0.903 × 10 =

7.

0.3 × 10 =

29.

0.017 × 1,000 =

8.

0.03 × 10 =

30.

8.523 × 1,000 =

9.

0.003 × 10 =

31.

7.9 × 100 =

10.

0.9 × 10 =

32.

5.802 × 10 =

11.

0.9 × 100 =

33.

27.08 × 100 =

12.

0.9 × 1,000 =

34.

8.18 × 10 =

13.

0.04 × 10 =

35.

29.3 × 100 =

14.

0.04 × 100 =

36.

25.8 × 1,000 =

15.

0.04 × 1,000 =

37.

3.032 × 100 =

16.

0.007 × 10 =

38.

283.1 × 10 =

17.

0.007 × 100 =

39.

2.1 × 20 =

18.

0.007 × 1,000 =

40.

3.3 × 20 =

19.

0.45 × 10 =

41.

3.1 × 30 =

20.

0.78 × 10 =

42.

1.2 × 30 =

21.

0.28 × 100 =

43.

2.11 × 40 =

22.

0.19 × 100 =

44.

13.11 × 40 =

Lesson 5:

Name decimal fractions in expanded, unit, and word forms by
applying place value reasoning.

©2015 Great Minds. eureka-math.org

83

Lesson 5 Problem Set 5 1

A STORY OF UNITS

Name

Date

1. Express as decimal numerals. The first one is done for you.
a. Four thousandths

0.004

b. Twenty-four thousandths
c. One and three hundred twenty-four thousandths
d. Six hundred eight thousandths
e. Six hundred and eight thousandths
f.

1000

g. 3 1000
0

h. 200 1000
2. Express each of the following values in words.
a. 0.005

______________________________________________________________________

b. 11.037

______________________________________________________________________

c. 403.608

______________________________________________________________________

3. Write the number on a place value chart. Then, write it in expanded form using fractions or decimals to
express the decimal place value units. The first one is done for you.
a. 35.827
Tens
3

Ones
5

Tenths
8

35.827 = 3 × 10 + 5 × 1 + 8 ×

1
10

+2×

1
100

Hundredths
2
+7×

1
1000

Thousandths
7

or

= 3 × 10 + 5 × 1 + 8 × 0.1 + 2 × 0.01 + 7 × 0.001
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b.

0.249

c.

57.281

4. Write a decimal for each of the following. Use a place value chart to help, if necessary.
a. 7 × 10 + 4 × 1 + 6 ×

1
10

+9×

1
100

+2×

1
1000

b. 5 × 100 + 3 × 10 + 8 × 0.1 + 9 × 0.001
c. 4 × 1,000 + 2 × 100 + 7 × 1 + 3 ×

1
100

+4×

1
1000

5. Mr. Pham wrote 2.619 on the board. Christy says it is two and six hundred nineteen thousandths. Amy
says it is 2 ones 6 tenths 1 hundredth 9 thousandths. Who is right? Use words and numbers to explain
your answer.
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Name

Date

1. Express nine thousandths as a decimal.

2. Express twenty-nine thousandths as a fraction.

3. Express 24.357 in words.
a. Write the expanded form using fractions or decimals.

b. Express in unit form.
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Name

Date

1. Express as decimal numerals. The first one is done for you.
a. Five thousandths

0.005

b. Thirty-five thousandths
c. Nine and two hundred thirty-five thousandths
d. Eight hundred and five thousandths
e.
f.

1000
1000

g. 7

1000
0

h. 300 1000
2. Express each of the following values in words.
a. 0.008 ______________________________________________________________________
b. 15.062 ______________________________________________________________________
c. 607.409 ______________________________________________________________________

3. Write the number on a place value chart. Then, write it in expanded form using fractions or decimals to
express the decimal place value units. The first one is done for you.
a.

27.346
Tens
2

Ones
7

27.346 = 2 × 10 + 7 × 1 + 3 ×

Tenths
3
1
10

+4×

1
100

+6×

Hundredths
4
1
1000

Thousandths
6

or

27.346 = 2 × 10 + 7 × 1 + 3 × 0.1 + 4 × 0.01 + 6 × 0.001
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b. 0.362

c. 49.564

4. Write a decimal for each of the following. Use a place value chart to help, if necessary.
1
10

+7×

1
100

a.

3 × 10 + 5 × 1 + 2 ×

+6×

b.

9 × 100 + 2 × 10 + 3 × 0.1 + 7 × 0.001

c.

5 × 1000 + 4 × 100 + 8 × 1 + 6 ×

1
100

1
1000

+5×

1
1000

5. At the beginning of a lesson, a piece of chalk is 4.875 inches long. At the end of the lesson, it is 3.125
inches long. Write the two amounts in expanded form using fractions.
a.

At the beginning of the lesson:

b.

At the end of the lesson:

6. Mrs. Herman asked the class to write an expanded form for 412.638. Nancy wrote the expanded form
using fractions, and Charles wrote the expanded form using decimals. Write their responses.
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Thousands

Hundreds

Tens

Ones

Tenths

Hundredths

Thousandths
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thousands through thousandths place value chart
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