LESSON
OVERVIEW

Lesson 25
Length, Liquid Volume, and Mass

PA Focus
PA Core Standards
Standard Area
Measurement, Data, and Probability

Standard

CC.2.4.4.A.1 Solve problems involving
measurement and conversions from a
larger unit to a smaller unit.

Additional PA Core Standards

CC.2.1.4.B.2, CC.2.1.4.C.2 (See page B1
for full text.)

Eligible Content
M04.D-M.1.1.1 Know relative sizes of
measurement units within one system of
units including standard units (in., ft, yd,
mi; oz., lb; and c, pt, qt, gal), metric units
(cm, m, km; g, kg; and mL, L), and time
(sec, min, hr, day, wk, mo, and yr).
Within a single system of measurement,
express measurements in a larger unit
in terms of a smaller unit. A table of
equivalencies will be provided.

Lesson Objectives

Prerequisite Skills

Content Objectives

• Add, subtract, and multiply whole
numbers

• Convert larger units of measurement to
smaller units in order to solve word
problems involving length, liquid
volume, or mass.
• Write and solve equations in order to
solve word problems involving length,
liquid volume, and mass.

• Add and subtract simple fractions.
• Convert larger units of measurement
into smaller units of measurement
within the same system.
• Understand number lines.

Language Objectives

Lesson Vocabulary

• Summarize word problems about
length, liquid volume, or mass and
determine which operation to use.

There is no new vocabulary. Review the
following key terms.

• Draw a diagram, make a table, or write
an equation to represent and solve
word problems about length, liquid
volume, or mass.

• liquid volume the amount of space a
liquid takes up.
• mass the amount of matter in an
object; measuring the mass of an
object is one way to measure how
heavy it is. Units of mass include the
gram and kilogram.

Example 1: Know that 1 kg is 1,000 times
as heavy as 1 g.
Example 2: Express the length of a
4-foot snake as 48 in.

Standards for Mathematical
Practice (SMP)
1 Make sense of problems and persevere
in solving them.
2 Reason abstractly and quantitatively.
4 Model with mathematics.
5 Use appropriate tools strategically.
6 Attend to precision.

Learning Progression
Previously in this unit students learned
to convert measurements of length, mass,
and liquid volume. They used models and
conversion tables to understand the
relationship between units. Students also
wrote equations using multiplication to
express larger units of measurement in
terms of smaller units.
In this lesson students apply their
understanding of converting
measurement units to solve multi-step
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word problems about length, liquid
volume, and mass. They use pictures,
models, number lines, and equations to
represent word problems that involve
whole numbers and fractions. They solve
problems that involve converting larger
units to smaller units.
In Grade 5 students will convert smaller
units of measurement to larger units of
measurement.
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Lesson Pacing Guide
Whole Class Instruction

Small Group Differentiation
Teacher-Toolbox.com

Day 1
45–60 minutes

Toolbox: Interactive Tutorial*
Solve Word Problems Involving
Measurement

Practice and
Problem Solving
Assign pages 283–284.

Introduction

45–60 minutes

Day 3
45–60 minutes

Modeled and Guided Instruction
Learn About Solving Length
Problems
• Model It/Model It 20 min
• Connect It 15 min
• Try It 10 min
Modeled and Guided Instruction
Learn About Solving Liquid Volume
Problems
• Picture It/Model It 5 min
• Connect It 10 min
• Try It 5 min

Practice and
Problem Solving
Assign pages 285–286.

Practice and
Problem Solving

45–60 minutes

Day 5
45–60 minutes

Practice Solving Measurement
Problems
• Example 5 min
• Problems 21–23 15 min
• Pair/Share 15 min
• Solutions 10 min

Tools for Instruction 15–20 min

Grade 4 (Lesson 25)
• Solve Measurement Word Problems

Assign pages 287–290.

Student-led Activities
Math Center Activities 30–40 min
Grade 3 (Lessons 22 and 23)
• 3.33 Use Measurement Vocabulary
• 3.34 Solve Measurement Problems

Learn About Solving Weight and
Mass Problems
• Picture It/Model It 10 min
• Connect It 10 min
• Try It 5 min
Guided Practice

Teacher-led Activities
Grade 3 (Lessons 22 and 23)
• Measuring Capacity in Liters
• Estimating Mass

Modeled and Guided Instruction

Day 4

Ready Prerequisite Lessons 45–90 min
Grade 3
• Lesson 22 Liquid Volume
• Lesson 23 Mass

• Use What You Know 15 min
• Find Out More 20 min
• Reflect 10 min

Day 2

Reteach

Grade 4 (Lesson 25)
• 4.44 Distance Problems

Practice and
Problem Solving
Assign pages 291–292.

Independent Practice
Practice Solving Measurement Problems
• Problems 1–6 20 min
• Quick Check and Remediation 10 min
• Hands-On or Challenge Activity 15 min

Personalized Learning
i-Ready.com
Independent
i-Ready Lessons* 10–20 min
Grade 3 (Lessons 22 and 23)
• Solve Problems About Liquid Volume
• Solve Problems About Mass

Toolbox: Lesson Quiz
Lesson 25 Quiz

*We continually update the Interactive Tutorials. Check the Teacher Toolbox for the most
up-to-date offerings for this lesson.
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Introduction

PA Core:
CC.2.4.4.A.1
Eligible Content:
M04.D-M.1.1.1

Use What You Know

At A Glance

You have learned how to solve multi-step problems with time and money.
Now you will solve similar problems involving length, liquid volume, and mass.
Take a look at this problem.

Students read a word problem and answer a
series of questions designed to help them
solve a problem in which they convert miles
to yards. Then students use a model to
convert a larger unit of measurement to a
smaller unit of measurement.

To be eligible for the track meet, Julia
has to run a total of 4,000 yards around
the track. On Tuesday she ran 11 miles.
2
··

On Thursday she ran 1 mile. Did Julia run
enough distance to be eligible to run in

Step By Step

the track meet?

• Work through Use What You Know as
a class.

a. Describe how Julia can figure out if she has run enough distance to be eligible for
the meet. First Julia has to figure out how many yards she ran. Then she
needs to see if the distance she ran is greater than or equal to 4,000 yards.

• Tell students this page models how to think
about a word problem that uses both miles
and yards.

b. What unit does Julia need to use to find out if she ran enough distance to be
yards
eligible for the meet?

• Have students read the problem at the top
of the page.

c. There are 1,760 yards in one mile. How many yards are in each of these lengths?
1 mile
880
1 mile 1,760
2 miles 3,520
2
··

• Ask students how they know they need to
convert units of length to yards. [The units
must be the same before they can be
added, subtracted, multiplied, or divided.]

d. How many yards are in 2 1 miles? 4,400 Show how you got your answer.
2
··
1 mile 5 880
3,520 1 880 5 4,400
2 miles 5 3,520
2
··

e. How many yards did Julia run? Is she eligible for the track meet?
She ran 4,400 yards. This is more than the number of yards she needed to

Mathematical Discourse
SMP TIP Make Sense of Problems
Discuss with students the importance of
breaking down a word problem into
smaller, more manageable parts.
Emphasize that they should “sift through”
the wording and note what they are being
asked to find. This may mean reading the
problem more than once, making a sketch,
or rephrasing the problem. For problems
involving measurement, this also means
paying careful attention to the size of
measurement units, especially when there
is more than one unit involved. (SMP 1)
• Make sure students know how to find the
number of yards in half of a mile. They can
think of this as a division problem, 1,760
divided by 2.
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run, so she is eligible to run in the meet.
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Mathematical Discourse
 ow is converting miles to yards like
H
converting years to months. How is
it different?
Students may say that in both
comparisons, you are converting a larger
unit to a smaller unit. But when you
convert miles to yards, you are converting
units of length; when you convert years
to months, you are converting units
of time.
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Real-World Connection
Have students think of other units of
length, either customary or metric, as
well as examples of things commonly
measured in these units.
Examples: additional customary units:
feet (height of a person) and inches
(book, paper); metric units: millimeters
(insect), centimeters (pencil, or anything
measured in inches), meters (height of a
building, or anything commonly
measured in yards), and kilometers
(distance in a race, or anything commonly
measured in miles)
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Find Out More

Step By Step

Measurement problems can include many different units. If the units in the problem
are different, you must convert at least one of the measurements so that all units are
the same.

• Read Find Out More as a class.

The problem on the previous page includes measurements in both yards and miles.
To solve the problem, start by converting miles to yards.

• Make sure that students understand that
the model shows one box for each mile
and a half box for half of a mile. The means
that half of a mile has half as many yards as
one mile.

The chart shows that there are 1,760 yards in 1 mile. To find the number of yards in
2 miles, multiply 1,760 times 2.
1 mile

1 mile

1,760 yards

1,760 yards

• Ask students to explain whether or not
Julia will be eligible for the track meet.
[Yes, because Julia ran 4,400 yards, which
is great than 4,000 yards.]

1,760 3 2 5 3,520

To find the numbers of yards in 1 mile, divide 1,760 by 2. 1,760 4 2 5 880
2
··

1 mile

1 mile

1 mile

1,760 yards

1,760 yards

• Have students read and reply to the
Reflect directive.

2
··

880 yards

Hands-On Activity

To find the total number of yards in 2 1 miles, add 3,520 and 880.
2
··

2 1 miles 5 3,520 yards 1 880 yards 5 4,400 yards
2
··

Mathematics
PRACTICE AND PROBLEM SOLVING

Now the only units in the problem are yards, so you can solve the problem.

Reflect

Assign Practice and Problem Solving
pages 283–284 after students have
completed this section.

1 Explain why it is important to look at the units for the measurements in a problem

before you start to solve the problem. You cannot add, subtract, multiply, or
divide measurements in different units. For some problems, you might have
to first convert some of the measurements so all the units are the same.
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Hands-On Activity
Use a model to understand conversion of lengths.
Materials: number cube, paper and pencil
• Group students into pairs. Have pairs draw a two-column chart and
label the columns “miles” and “yards.” Under “miles” students should
write 1, 2, 3, 4, 5, 6.
• One student rolls a number cube and determines the number of yards
that equal the rolled number of miles.
• Partners take turns rolling the number cube until the chart is complete
showing the number of yards equivalent to 1–6 miles. [1,760; 3,520;
5,280; 7,040; 8,800]
• Discuss why we use the unit miles to describe lengths such as the
distance between cities. Elicit or point out that it is more efficient to
describe long distance in terms of miles because the numbers of yards
would be so great. Then discuss things that we can describe using
yards, such as the length of sprints, the length of a football field, or
playground dimensions.
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Modeled and Guided Instruction

Learn About

Modeled and Guided Instruction

Solving Length Problems

Read the problem below. Then explore different ways to solve
length problems.

At A Glance

Cindy buys a party sandwich that is 5 feet long. Her brother cuts off a piece of
the sandwich that is 3 foot long. Cindy wants to cut the remaining sandwich into

Students convert feet to inches to solve a
multi-step word problem. Then students revisit
this problem.

4
··

3-inch pieces to share with guests. How many pieces can she make?

Model It

You can use a model to help solve length problems.

The top bar of the model shows the full sandwich. The bottom bar shows the sandwich

Step By Step

with 3 foot cut off and the rest of the sandwich left to be shared.
4
··

• Read the problem at the top of the page
as a class.

Length of original sandwich

amount to cut into
3-inch pieces

Model It
• Have a volunteer explain how to find the
length of the sandwich in inches. [Convert
5 feet to inches by multiplying 5 by 12.]

Model It

You can use a number line to solve length problems.

The number line shows the length of the sandwich, 5 feet. Each foot is divided into
four 3-inch sections.

• Ask students to explain what the bar model
shows. [One piece cut off from the original
length of the sandwich and the remainder of
the sandwich to be divided into 3-inch pieces.]

Amount of sandwich remaining

0 ft

1 ft

2 ft

3 ft

Amount cut off

4 ft

5 ft

Model It
• Have a volunteer explain how to use the
number line to model this problem. Ask: How
does the number line show the length of the
whole sandwich? [The 5 represents the 5-foot
long sandwich.] How does it show the amount
cut off? [Three one-fourth foot pieces are
marked off at the end.]
• Ask students what they need to do after they
find the length of the sandwich that is left.
[Use the marks on the number line to determine
how many 3-inch pieces Cindy can make]

Mathematical Discourse 1
Visual Model
Mathematical Discourse 2
SMP TIP Use Tools
Encourage students to use and/or draw
visual models when confronted with
various problems. A visual model can be a
useful tool in deciding the necessary steps
to finding a solution. Visual models often
make the problem seem more “real” and
less abstract. (SMP 5)
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Mathematical Discourse
1 Why does the measurement of 5 feet
have to be converted to inches?
Students’ responses should show
understanding that in order to
subtract 9 inches 1   34  of a foot 2, the
··
two given measurements have to be
in the same unit.
2 Why is   61  a good approximation for
··
how much sandwich Cindy’s brother
cut off?
Students’ responses should mention
that because the whole sandwich is
60 inches in length, it can be divided
into 6 sections that are 10 inches in
length, and 10 inches is close to
9 inches.
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Real-World Connection
Encourage students to think of other
everyday places, events, or situations in
which individuals may have to convert
from one unit of measure to another to
accomplish a task. Ask for volunteers to
share ideas.
Examples: a carpenter cutting wood, a
seamstress or tailor cutting material, a
plumber cutting pipe, and so forth.
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Connect It

Now you will use the number line to solve the problem from the

Step By Step

previous page.
Amount of sandwich remaining

0 ft

1 ft

2 ft

3 ft

Amount cut off

4 ft

2 Use the number line to find the length of the sandwich that is left.

Connect It
• Ask: What does each division on the number
line represent in relation to the problem?
3  14 foot of the sandwich 4 How many  14   -foot
··
··
sections of the sandwich remain? [17]

5 ft

4 1 feet
4
··

3 How many inches are in 4 feet? 4 3 12 5 48
1 3 12 5 3
4
How many inches are in 1 foot? ··
4
··

• While discussing problem 4, have students
describe other ways they could check their
answers. Then have students suggest other
ways they could model the problem.

4 How many inches long is the sandwich that is left? 48 1 3 5 51

How many 3-inch pieces can be made from that? Write an equation to represent
the problem. 51 4 3 5 17; 17 pieces

Real-World Connection

Try It Use what you just learned to solve these problems. Show your work on
a separate sheet of paper.
5 Cathy has 10 feet of ribbon that she wants to use to make bows. She needs 2 foot
3
··

Try It

of ribbon for each bow. She also needs to use 16 inches of the ribbon for another

• Encourage students to use models to help
them solve the Try It problems. Give
students the opportunity to share their
models with the class.

project. How many bows will she be able to make with the amount of ribbon that
is left? (Remember, there are 12 inches in 1 foot.) 13 bows
6 Tom is playing football. He carries the ball forward 7 1 yards and then goes
3
··

backward 2 feet. How far forward did Tom carry the ball, in feet, after these two
plays? (Remember, there are 3 feet in 1 yard.) 20 feet

5 Solution
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Visual Model
Deepen students’ understanding of the problem with another
model.
• Draw a line segment that represents the entire 5 foot sandwich. Label it
“5 feet 5 60 inches.”
• Make a tic mark approximately  1 of the way from the right side end of
6
··
the line. Label this section as the 9 inch 1  3 of a foot 2piece that was cut
4
··
off by Cindy’s brother.
• Have students determine the length of the remaining approximately
  5 of the sandwich. [51 inches] Label it accordingly.
6
··

• Have students use repeated subtraction to find the number of 3-inch
pieces. [3 is subtracted 17 times so there are 17 pieces.]

277

13 bows; Convert 10 feet to inches:
10 3 12 5 120 inches. Convert  23  feet
··
to inches:  2  3 12 5 8 inches. Subtract
3
··
16 inches from the total length:
120 2 16 5 104 inches. Divide the
remaining length by 8: 104 4 8 5 13.
So, Cathy can make 13 bows.
6 Solution

20 feet; Convert 7  1 yards to feet:
3
··
7 3 3 5 21 and  1  3 3 5 1. Tom’s first carry
3
··
was 21 feet 1 1 foot 5 22 feet. Subtract
2 feet from the number of feet on Tom’s
first carry: 22 2 2 5 20.
Error Alert Students who wrote 5  13  feet
··
did not convert yards to feet before
subtracting but just subtracted 2 from 7.
Students who wrote 19 feet converted
7 yards to feet but did not convert  13  yard
··
to feet before subtracting.
Mathematics
PRACTICE AND PROBLEM SOLVING

Assign Practice and Problem Solving
pages 285–286 after students have
completed this section.
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Modeled and Guided Instruction

Solving Liquid Volume Problems

Learn About

Modeled and Guided Instruction

Read the problem below. Then explore different ways to solve liquid
volume problems.

At A Glance

Marco, Javier, and Jim are going to a party. Marco brings 1 1 liters of lemonade,
2
··

Javier brings a 2-liter bottle of lemonade, and Jim brings 450 milliliters of

Students convert liters to milliliters to solve a
multi-step word problem. Then students revisit
this problem and solve it using an equation.

lemonade. How many milliliters of lemonade will the boys bring to the
party in all?

Picture It

Step By Step

You can use a picture to help solve liquid volume problems.

Think about the size of each measurement.

• Read the problem at the top of the page
as a class.

Picture It

1

1 2 liters

• Have a volunteer explain how to find the
amount of lemonade all the boys brought to
the party. [Add the amounts of lemonade.]

Model It

• Ensure students understand that 1,000
milliliters is equal to 1 liter. Invite students to
discuss whether the size of each container
seems about right compared to the other
containers. Ask them to imagine the size of
and sketch a container large enough to hold
the total amount.

2 liters

450 milliliters

You can use a model to help solve liquid volume problems.

The bar model shows the measurements from the problem combined.
1 liter 5 1,000 milliliters and 1 liter 5 500 milliliters
2
··

1 2 liters

2 liters

450
milliliters

1,500 milliliters

2,000 milliliters

450
milliliters

1

Model It
• Have a volunteer explain the differences in
the bars. The top bar shows two different
units; the bottom bar shows only milliliters.
• Help students see that  1  liter 5 500 milliliters
2
··
because 500 is half of 1,000. Ask: Is 450
milliliters more or less than half of a liter? [less]

SMP TIP Model with Mathematics
Tell students that they will be confronted
with many everyday problems for which
they won’t be able to directly measure
objects. For this reason, pictures, diagrams,
and models play an important role in
writing equations they can use to solve
problems. (SMP 4)
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Mathematical Discourse
L ook at the sketch in Picture It and the model in Model It. In what ways
are they the same and how do they differ?
Validate all accurate observations. Similarities include the numbers and
the fact that each represents all three values. Differences include the fact
that the picture looks like the containers, but the model does not.

Mathematical Discourse
Hands-On Activity
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Connect It

Now you will solve the problem from the previous page using
models and equations.
7

Step By Step

Use the amounts given in the problem to write an equation that shows the total

Connect It

amount of lemonade, T, the boys bring to the party.
T 5 1 1 L 1 2 L 1 450 mL

• Have students explain their answers to
problems 9 and 10.

2
··

8

What units are included in the equation? Which measurements will you convert so
that all use the same unit? Explain. The equation includes liters and

SMP TIP Attend to Precision
Encourage precision by helping students
develop the habit of including the units of
measure when working through
measurement problems. Notice how the
amounts of lemonade are specified as
either liters or milliliters. Labeling the units
before converting them helps students
avoid performing mathematical operations
with units of different measures. (SMP 6)

milliliters. Possible explanation: Since milliliters are smaller, I’ll convert
liters to milliliters.
9

Show how to find how many milliliters there are in 1 1 liters.
2
··
1 L 5 1,000 mL and 1 L 5 500 mL, so 1 1 L 5 1,000 mL 1 500 mL, or 1,500 mL.
2
··

10

2
··

Show how to find how many milliliters there are in 2 liters.
2 3 1,000 mL 5 2,000 mL

11

What is the total amount of lemonade the three boys brought to the party?
Explain how you got your answer. They brought 3,950 milliliters of
lemonade. Possible explanation: After all measurements were converted

Try It

to milliliters, I added the three amounts.

12 Solution

Try It Use what you just learned to solve these problems. Show your work on
a separate sheet of paper.
12

10 quarts; Convert 1 gallon to 2 quarts.
2
··
Convert 1 1 gallons to quarts:
4
··
1 gallon 5 4 quarts, 1 gallon 5 1 quart.
4
··
Add: 2 1 3 1 4 1 1 5 10.

Joanne is making punch. She uses 1 gallon of orange juice, 3 quarts of lemonade,
2
··

and 1 1 gallons of apple cider. How many quarts of punch will she have all
4
··
together? (4 quarts 5 1 gallon) 10 quarts
13

Matt mixes 4 pints of ice cream and 1 1 pints of milk to make a milk shake. He drinks
2
··
2 cups of the milk shake. How many cups are left? (1 pint 5 2 cups) 9 cups

279
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Hands-On Activity
Use measuring cups to understand solving capacity problems.
Materials: measuring cups marked in ounces and cups or milliliters
and liters, water supply, variety of household items (e.g., cooking pot,
drinking glass, water bottle, pitcher, fish bowl, spoon, teacup, etc.)
• Have the items to be measured, along with a measuring cup and
supply of water, placed around the room at various “stations.”
• Have students go to an assigned station and measure how much
water the item can hold, in either ounces and cups or milliliters and
liters. Have them record their findings.
• Have students write problems for each other based on their
measurements. (e.g. How much more water does the pitcher hold
than the teacup?)

279

Error Alert Students who wrote 7 quarts
correctly converted  1 gallon and
2
··
1   1 gallons to quarts but did not add the
4
··
amount already in quarts.
13 Solution

9 cups; Convert 4 pints to 8 cups and
1 12 pints to 3 cups. Matt has 11 cups of
··
milk shake mixture. He drinks 2 cups.
Subtract the 2 cups he drinks. 11 2 2 5 9
Mathematics
PRACTICE AND PROBLEM SOLVING

Assign Practice and Problem Solving
pages 287–288 after students have
completed this section.

• After students find a measurement of volume in cups, have them
express the volume in pints. Remind students that 1 pint is equal to
2 cups.
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Modeled and Guided Instruction

Learn About

Modeled and Guided Instruction

Solving Weight and Mass Problems

Read the problem below. Then explore different ways to solve mass and
weight problems.

At A Glance

Kyle has a jar filled with state quarters. He knows when the jar is empty it
has a mass of 900 grams, but when it is filled with quarters it has a mass of
2 kilograms. If each quarter has a mass of about 5 grams, about how many
quarters are in the jar?

Students convert kilograms to grams to solve a
multi-step word problem. Then students revisit
this problem.

Picture It

You can use a picture to help solve mass and weight problems.

Step By Step
• Read the problem at the top of the page
as a class.
5 grams

900 grams

2 kilograms

Picture It
• Ask a volunteer to explain what is
represented by the difference in mass
between the empty jar and the jar with
quarters. [The difference represents the mass
of the quarters only.]

Model It

Model It

Use n to represent the number of quarters.

2 kilograms
Mass of Quarters
5n

• Ask students to explain what else they need
to do in order to use the second model to
solve this problem. [Convert the mass of the
full jar from kilograms to grams.]
• Ensure students understand that 1,000 grams
is equal to 1 kilogram.

Mass of Empty Jar
900 grams

Mass of 1 quarter is 5 grams

• Have a volunteer explain how to find the
mass of just the quarters in the jar. [Subtract
the mass of the empty jar from the mass of
the jar when it is filled with quarters.]

SMP TIP Make Sense of Problems
Help students make sense of the problem
by discussing analogous situations. For
example, to find the weight of your cat,
you might stand on a scale holding the cat,
and then stand on the scale without the
cat. The difference between the two
weights is the weight of the cat. (SMP 1)

You can use a model to help solve mass and weight problems.

Remember that 1 kilogram is equal to 1,000 grams.
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Mathematical Discourse
1 In this quarter problem, why can’t you simply divide 2 kilograms by
5 grams in order to find the number of quarters in the jar?
Students’ responses should be that the mass of the jar needs to be
taken into account. You have to subtract the jar’s mass from the
total mass (jar and quarters) before you can proceed. Of course, it
is also necessary to convert 2 kilograms to grams.
2 What other masses could be measured with an empty jar that could
not be measured easily without the jar?
Students’ responses could include examples such as sand, tiny
objects such as beads, or liquids.

Mathematical Discourse 1 and 2

280
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Connect It

Now you will solve the problem from the previous page
using equations.
14

Remember that all the units need to be the same in order to add or subtract them.
900
The mass of the empty jar is
grams.
The total mass of the filled jar is

15

16
17

18

Step By Step

2

kilograms or

2,000

Connect It

grams.

• Have students share their answers to
problem 15. There may be a variety of correct
equations, possibly including both addition
and subtraction, with the total either on the
left or the right. Help students see that
different equations can all be correct.

Write an equation to show that the mass of the quarters alone plus the mass of
the empty jar equals the mass of the filled jar. q 1 900 5 2,000
What is the mass of the quarters alone? 1,100 grams
Write an equation to show that the number of quarters times 5 grams equals the
total mass of the quarters. Then solve the equation to tell how many quarters are
in the jar. n 3 5 5 1,100; There are 220 quarters in the jar.

• Ask students to determine the number of
quarters in the jar and explain their process.
They might solve the equation 5 3 n 5
1,100, where n is the number of quarters in
the jar. Using mental math, they might think,
“What number times 5 is equal to 1,100?”
Using arithmetic, they might divide 1,100 by
5. There are 220 quarters in the jar.

Describe the three steps you used to solve this problem.
Possible answer: I converted 2 kilograms to 2,000 grams. Then I
subtracted to find the mass of the quarters. Next I divided to find the
number of quarters.

• After students answer problem 18, again
have them share their answers. Note
different ways of describing the steps and
help students see how different descriptions
can all be correct.

Try It Use what you just learned to solve these problems. Show your work on
a separate sheet of paper.
19

The recipe for a large batch of cookies uses 1 kilogram of flour. Another recipe
uses 700 grams of flour. How much flour is needed to make two batches
of each recipe? 3,400 grams

20

A can of nuts weighs 1 pound, 1 ounce. The empty can weighs 3 ounces. If you
pour out half the nuts into a bowl, how many ounces of nuts are in the bowl?
(1 pound 5 16 ounces) 7 ounces

English Language Learners

Try It
19 Solution
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English Language Learners
Show an object such as a plastic storage bin to students.
• Have a student describe how to find the length of the object, the
capacity of the object, and the weight or mass of the object.
• For each form of measure, have them identify possible units that
can be used to describe the measure.
• Repeat until students can easily differentiate between the words for
units of length, capacity, weight, and mass.

281

3,400 grams; 1 kilogram is 1,000 grams.
1,000 1 700 5 1,700. Multiply by 2 for
2 batches.
Error Alert Students who wrote 1,700
grams did not multiply by 2 for two
batches. Students who wrote 1,402 grams
did not convert kilograms to grams but
just added 1 1 700, then multiplied by 2.
20 Solution

7 ounces; 1 pound is 16 ounces,
16 ounces 1 1 ounce 5 17 ounces.
Subtract the weight of the can: 17 2 3 5 14.
Half of 14 ounces is 7 ounces.
Mathematics
PRACTICE AND PROBLEM SOLVING

Assign Practice and Problem Solving
pages 289–290 after students have
completed this section.
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Guided Practice

Solving Measurement Problems

Practice

Guided Practice

Study the example below. Then solve problems 21–23.

Example

At A Glance

Charlie is having a breakfast party. He buys 3 quarts of milk.
All 11 people at the breakfast want an 8-fluid ounce glass of milk.
Explain if Charlie bought enough milk.

Students use equations to solve problems
involving converting units of length, liquid
volume, and mass.

Look at how you could show your work using a picture.
1 quart

5

Charlie needs to know
how many fluid ounces
of milk are needed to fill
the 11 glasses.

32 ﬂuid ounces

Step By Step
• Ask students to solve the problems
individually and label units in their
calculations.
•

Charlie has 3 quarts, and 3 3 32 5 96.

Pair/Share

When students have
completed each problem, have them
Pair/Share to discuss their solutions
with a partner or in a group.

Solution Yes; he has 96 ﬂuid ounces and needs 88 ﬂuid ounces.

21

Lesson 25 Length, Liquid Volume, and Mass

4
··

4
··

Show your work.

A picture is shown as one way to
solve the problem. 32 fluid ounces 5 1 quart.
To find the number of ounces of milk needed
for 11 people, multiply 8 by 11. Then compare
the number of ounces of milk Charlie bought
to the number of ounces of milk needed.

282

Mary has 7 1 yards of fabric. She cuts off 3 foot of fabric to make
are the same size. How long will each piece be? (1 yard 5 3 feet)

Example

7 feet; Start by converting 7  1 yards to
4
··
feet. Then subtract  3  feet to find the
4
··
length of fabric left. Then find divide by 3
to find the length of each of the 3 pieces.
DOK 2

How else could you
solve the problem?

the edge even. Mary wants to end up with 3 pieces of fabric that

Solutions

21 Solution

Pair/Share

Each glass holds 8 ﬂuid ounces, and 11 3 8 5 88.

Possible work:
7 yards 5 21 feet; 1 yard 5 3 foot
4
··

7 1 yards 5 21 3 feet
4
··

21 3 2 3 5 21
4
··

4
··

4
··

21 4 3 5 7

282
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Solution 7 feet
Lesson 25 Length, Liquid Volume, and Mass

4
··

Will Mary add, subtract,
multiply, or divide to
get 3 equal pieces of
fabric?

Pair/Share
How did you solve the
problem? Why did you
choose that method?
©Curriculum Associates, LLC Copying is not permitted.
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22

A wildlife sanctuary has two elephants. One has a weight of
11,028 pounds and the other has a weight of 51 tons. A platform
2
··

Solutions

can hold 22,000 pounds. Can the platform hold both elephants?
Will the combined
weight be measured in
pounds or tons?

Explain your reasoning. (1 ton 5 2,000 pounds)
Show your work.

22 Solution

Possible student work:

No; the elephants weigh 22,028 pounds,
which is more than the platform can hold.
Convert 5   12 tons to pounds and add the
··
weight of both elephants. Compare the
sum to the weight the platform can hold.
DOK 2

51 5 11
2
··

2
···

11 3 2,000 5 22,000
2
······

2
···

5 11,000
11,000 1 11,028 5 22,028
Solution

Pair/Share

No; the elephants weigh 22,028 pounds, which is

more than the platform can hold.

23

Did you and your
partner solve the
problem the same
way?

23 Solution

D; 15 cups 5 120 ounces. The total liquid
is 120 1 132 5 120 1 120 1 12. Divide
each part by 6 to get 20 1 20 1 2 5 42.
Explain to students why other choices are
incorrect:
A is incorrect because the 132 ounces of
juice were not included.
B is incorrect because the 15 cups of
seltzer were not included.
DOK 3

Jessica is making punch. She mixes 132 ounces of juice and
15 cups of seltzer. How many 6-ounce glasses can she fill?
Circle the letter of the correct answer.
A 20 glasses

There are 8 fluid ounces
in 1 cup.

B 22 glasses
C 24 glasses with 3 ounces left over
D 42 glasses
Jason chose C as the correct answer. How did he get that answer?
Jason forgot to convert 15 cups to ounces before he added
it to the 132 ounces of juice. He just added 132 1 15 to get
147, then divided that by 6 to get the number of glasses
in ounces.

Mathematics
PRACTICE AND PROBLEM SOLVING

Pair/Share
Does Jason’s answer
make sense?

283
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Assign Practice and Problem Solving
pages 291–292 after students have
completed this section.
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Independent Practice

Solving Measurement Problems

Practice

Independent Practice

Solve the problems.
1 Joe has 3 1 gallons of punch. He adds 1 1 quarts of juice to the punch. He drinks
4
2
··
··
1 quart of punch. Which expression can be used to find the number of quarts of
4
··

At A Glance

punch Joe has left? (1 gallon 5 4 quarts)

Students convert units of length, liquid
volume, and mass to solve word problems
that might appear on a mathematics test.

A 13 1 1 1 1 1
2
··
2
··

D 31 1 11 2 1
4
··

1 Solution

(1 gallon 5 128 fluid ounces)
A 576
B 88
C 80

D; 5 2  1  5 4   1 . Convert 4   1  gallons to
2
2
2
··
··
··

D 72

576 ounces. 576 4 8 5 72.
DOK 2

3 Clara had lengths of ribbon in different colors that she used to make bows for a craft

fair. Each bow required 6 inches of ribbon. She used all of the ribbon. Complete the
table below to show how much ribbon she had in yards and in inches and how many
bows of each color she made. (1 yard 5 3 feet and 1 foot 5 12 inches)

3 Solution

See completed table on the Student Book
page. Use the conversion 1 yard 5 36 inches
and the fact that 1 bow is 6 inches long.
DOK 2

• After providing remediation, check students’
understanding. Ask students to explain their
thinking while converting 4  12 gallons to
··
pints. [36 pints]
• If a student is still having difficulty, use
Ready Instruction, Grade 3, Lessons 22
and 23.
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4
··

home, how many 8-fluid-ounce glasses of lemonade can she serve at the picnic?

2 Solution

• For students who are still struggling, use the
chart to guide remediation.

2
··

2 Jean made 5 gallons of lemonade for a picnic. If Jean plans to save 1 gallon for her ride
2
··

B; Convert 3  1  gallons to 13 quarts. Add the
4
··
amounts of juice and subtract the amount
Joe drinks: 13 1 1  12  2   14   .
··
··
DOK 2

• Ask students to convert 5  1 tons to pounds.
4
··
[10,500 pounds]

4
··

C 31 1 11 1 1
4
2
4
··
··
··

Solutions

Quick Check and Remediation

4
··

B 13 1 1 1 2 1

Color of
ribbon

Length of ribbon
(yards)

Length of
ribbon (inches)

Number of bows
made

3

108

18

Yellow

11
2
··

54

9

Blue

4

144

24

Red

284
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If the error is . . .
10,000 pounds

18,000 pounds

Students may . . .
not have converted
 1 ton to pounds.
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To remediate . . .
Remind students that after converting 5 tons
to pounds they also need to convert  1 ton to
4
··

4
··

pounds. Then add the amounts.

have incorrectly
converted  1  ton
4
··
to pounds.

Make sure students did not multiply 4 by
2,000 and then add the result to 10,000
pounds. Emphasize that  1 and 4 are not
4
··
the same.
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4 John is mixing paint for an art project. He combines 4 quarts of white paint with
31 gallons of blue paint. He uses 2 quarts. How much paint does he have left?
2
··

Solutions

Circle the letter for all that apply. (1 gallon 5 4 quarts)
A 16 quarts

4 Solution

B 5 1 gallons
2
··

A; Convert 3  1 gallons to quarts:
2
··
3   1  3 4 5 14. Add the 4 quarts of white
2
··
paint: 14 1 4 5 18. Subtract the amount of
paint used: 18 2 2 5 16.
E; Follow the same steps as above. As a
final step, convert back to gallons:
4 quarts are in 1 gallon, so 16 quarts
are in 4 gallons.

C 5 1 quarts
2
··

D 2 1 gallons
2
··

E 4 gallons
5 Nancy is making cookies for a bake sale. She needs a total of 4 pounds of chocolate chips.

She has a 28-ounce bag of chocolate chips, but the store now only has 10-ounce bags.
How many bags of chocolate chips does Nancy need to buy? (1 pound 5 16 ounces)
Show your work.

DOK 2

Possible work: 1 pound 5 16 ounces
4 pounds 5 4 3 16 ounces 5 64 ounces
64 ounces 2 28 ounces 5 36 ounces
Solution

5 Solution

4 bags; Convert 4 pounds to ounces. See
possible student work on the Student
Book page.
DOK 2

Nancy needs to buy 4 bags of chocolate chips.

6 Kelly has 7 1 yards of rope. She cuts 3 inches off each end of the rope. Kelly will divide
4
··

the remaining rope into 5 equal pieces for a craft project. What will be the length of

6 Solution

each piece of rope? (1 yard 5 36 inches)

51 inches; Convert 7  1 yards to feet. See
4
··
possible student work on the Student
Book page.
DOK 2

Show your work.
Possible work: Convert 7 1 yards to feet: 7 3 3 feet 1 1 3 3 feet 5 21 3 feet
4
··

4
··

Convert 21 3 feet to inches: 21 3 12 + 3 3 12 5 261
4
··

261 2 6 5 255
255 4 5 5 51

4
··

4
··

Solution Each piece of rope will be 51 inches long.

Self Check Go back and see what you can check off on the Self Check on page 243.
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Hands-On Activity

Challenge Activity

Act out problems and solutions with a scale.

Convert units to solve a measurement problem about
perimeter.

Materials: kitchen scale
• Provide a kitchen scale that measures with both grams/kilograms
and ounces/pounds.
• Have students write word problems involving the mass or weight
of classroom objects and test their solutions. For example, with the
scale in kilogram mode, students measure the mass of a stack of
8 math books and find the mass is 2 kilograms. They pose the
question, “What is the mass of 1 math book?” Converting
2 kilograms to 2,000 grams and dividing by 8 they calculate that
one book should have a mass of 250 grams. With the scale in
grams mode they measure the mass of one book to confirm or
correct their calculation.

Present the following problem to students to solve. Mr. Benson is
going to fence in his garden. His garden is a rectangle with a length
of 9 yards and a width of 5 yards. The fencing he is going to buy
comes in packages of 10 feet. How many packages will Mr. Benson
need to purchase in order to fence around his entire garden?
[9 packages]

• Encourage students to also pose and act out more involved
questions. For example, if the weight of one marker is measured
and the weight of the empty box is measured, what is the weight
of the box filled with 8 markers?
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LESSON
QUIZ

Lesson 25
Length, Liquid Volume, and Mass

Teacher-Toolbox.com
Overview

Tested Skills
PA Core: CC.2.4.4.A.1
Eligible Content: M04.D-M.1.1.1

Assign the Lesson 25 Quiz and have students work
independently to complete it.
Use the results of the quiz to assess students’ understanding
of the content of the lesson and to identify areas for
reteaching. See the Lesson Pacing Guide at the beginning
of the lesson for suggested instructional resources.

Name ___________________________________________________________

Date ____________________

Ready® Mathematics

Lesson 25

school. Mr. Sparks jogs about 1,800 yards to school. How much farther does

1 Mr. Randall has wrenches in a toolbox. The total mass of the wrenches in the

toolbox is 3 kilograms. Mr. Randall takes out one wrench that has a mass of
350 grams. What is the mass in grams of the wrenches left in the toolbox?
(1 kilogram 5 1,000 grams)

2,650 grams

C

1,650 grams

D 347 grams

each liquid does she need to make 2 pitchers of punch? (1 liter 5 1,000 milliliters)
Write a measurement in each row to show how many milliliters of each liquid
Katherine needs. Use the measurements in the box below.
500 mL

750 mL

2,500 mL

Ms. Harris travel than Mr. Sparks? (1 mile 5 1,760 yards)
Circle all the correct answers.
A 6,160 yards
B

4,360 yards

C

1,760 yards

D 2 1 miles

2 Katherine is making punch. She needs 2 1 liters of ginger ale, 2 1 liters of apple
2
4
··
··
juice, and 1 liter of grape juice to make 1 pitcher of punch. How many milliliters of
4
··

250 mL

Date ____________________

4 Ms. Harris drives 2 miles, stops at the post office, then drives 1 1 miles to
2
··

Solve the problems.

B

Name ___________________________________________________________

Lesson 25 Quiz continued

Quiz

A 3,350 grams

Problems on this assessment form require students to
be able to convert larger units to smaller units and write
and solve equations in order to solve word problems
involving length, liquid volume, mass, and weight. Students
will also need to be familiar with adding, subtracting, and
multiplying whole numbers, and adding and subtracting
simple fractions.

4,500 mL

5,000 mL

7,500 mL

2
··

E

2 miles

5 Jack has 7 yards of rope. He wants to cut it into pieces of different sizes.

Part A
Jack makes a table of equivalent measurements to help him decide how to cut
the rope. Complete his table to show equivalent measurements in yards, feet,
and inches. (1 yard 5 3 feet, 1 foot 5 12 inches)
Yards

Ginger Ale

Feet

5

Apple Juice

180
18

Grape Juice

7

3 Henry has one bag of groceries that weighs 4 pounds. He has another bag of

groceries that weighs 48 ounces. How many ounces do both grocery bags
weigh altogether? (1 pound 5 16 ounces)

Inches

216

21

Part B
Jack needs 84 inches of rope to tie some packages and 4 feet of rope for
another project. Does Jack have enough rope? Explain.

Show your work.

Answer:

ounces
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Lesson 25

Common Misconceptions and Errors
Errors may result if students:
• confuse units or conversion factors or make a conversion mistake.
• complete only part of the problem (e.g., convert only, without then applying a necessary
operation), or ignore or forget to apply essential information in the problem.
• apply an operation before first converting to the same unit.
• apply the incorrect operation or misapply the correct operation.

Ready® Mathematics

Lesson 25 Quiz Answer Key
1. B
DOK 2
2.

Ginger Ale

5,000 mL

Apple Juice

4,500 mL

Grape Juice

500 mL

DOK 2
3. 112
DOK 2
4. B, D
DOK 2
5. Part A:
Yards

Feet

Inches

5

15

180

6

18

216

7

21

252

DOK 2
Part B:
Yes. Possible explanation: Jack needs 84 inches, or 7 feet, of rope to tie the packages and
4 feet for another project. 7 1 4 5 11, so Jack needs a total of 11 feet of rope. Because the
7 yards of rope Jack has is equivalent to 21 feet of rope, and 21 feet . 11 feet, Jack does have
enough rope.
DOK 3
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