LESSON
OVERVIEW

Lesson 23
Mass

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

Standard

Lesson Objectives

Lesson Vocabulary

Content Objectives

• 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.

• Understand that one way objects can
be measured is by how heavy or light
they are.

CC.2.4.3.A.1 Solve problems involving
measurement and estimation of
temperature, liquid volume, mass
and length.

• Understand relative masses of gram
and kilogram and relative weights of
ounce and pound.

Eligible Content

• Solve one-step word problems
involving mass.

M03.D-M.1.2.1 Measure and estimate
liquid volumes and masses of objects
using standard units (cups [c], pints [pt],
quarts [qt], gallons [gal], ounces [oz.], and
pounds [lb]) and metric units (liters [l],
grams [g], and kilograms [kg]).
M03.D-M.1.2.2 Add, subtract, multiply,
and divide to solve one-step word
problems involving masses or liquid
volumes that are given in the same units.

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.

• Use unit size to estimate mass and weight.

Language Objectives
• List everyday objects that have a mass
of about 1 gram or 1 kilogram or a
weight of about 1 ounce or 1 pound.
• Estimate the mass or weight of various
objects, and justify the estimate.

• gram a unit of mass in the metric system;
a paper clip has a mass of about 1 gram.
1,000 grams is equivalent to 1 kilogram.
• kilogram a unit of mass in the metric
system; 1 kilogram is equivalent to
1,000 grams.
• weight the measurement that tells
how heavy an object is. Units of weight
include ounces and pounds.
• ounce a unit of weight in the
customary system. A slice of bread
weighs about one ounce. Sixteen
ounces is equivalent to 1 pound.

• Tell what mass is shown in pictures
of balance scales and spring scales.

• pound a unit of weight in the
customary system. One pound is
equivalent to 16 ounces.

Prerequisite Skills

Review the following key terms.

• Understand that larger units can be
subdivided into smaller, equivalent units.
• Understand that the same unit can be
repeated to determine the measure.
• Understand the relationship between
the size of a unit and the number of
units needed.

• measure to determine length, mass,
or liquid volume by comparing to a
standard.
• to estimate to give an approximate
number or answer based on
mathematical thinking.
• an estimate a close guess made using
mathematical thinking.

• Add, subtract, multiply and divide.

Learning Progression
In the previous lesson students learned
that liquid volume is the amount of
liquid a container can hold and that a
unit of liquid volume is the liter.
In this lesson students are formally
introduced to the concepts of mass and
weight as ways to tell how heavy an object
is. Students use familiar objects such as a
paper clip and a hardcover book as
references to understand a mass of 1 gram
and 1 kilogram, and a slice of bread and a
soccer ball as references to understand the
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weight of 1 ounce and 1 pound. To estimate
mass and weight, students look at pictures
of an object on a balance scale or reason
about the object’s mass or weight in
relation to the mass or weight of a familiar
object. They solve one-step word problems
that involve mass or weight.
In Grade 4 students will further develop
their understanding of mass and weight
when they use models and conversion
tables to reason about the relationship of
units within a measurement system.
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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 Problems About Mass

Practice and
Problem Solving
Assign pages 277–280.

Introduction

Reteach
Ready Prerequisite Lessons
Because mass is introduced for the first
time in Grade 3 there are no prerequisite
Ready Lessons.

• Use What You Know 5 min
• Find Out More 10 min
• Reflect 5 min
Modeled and Guided Instruction
Learn About Estimating Mass
• Picture It/Model It 10 min
• Connect It 10 min
• Try It 5 min

Day 2
45–60 minutes

Day 3
45–60 minutes

Day 4
45–60 minutes

Day 5
45–60 minutes

Modeled and Guided Instruction
Learn About Estimating Weight
• Picture It/Model It 15 min
• Connect It 20 min
• Try It 10 min
Modeled and Guided Instruction
Learn About Solving Word
Problems About Mass
• Picture It 15 min
• Connect It 20 min
• Try It 10 min
Guided Practice
Practice Solving Word Problems
About Mass
• Example 5 min
• Problems 23–25 15 min
• Pair/Share 15 min
• Solutions 10 min

Teacher-led Activities
Tools for Instruction 15–20 min

Practice and
Problem Solving
Assign pages 281–282.

Grade 3 (Lesson 23)
• Estimating Mass

Student-led Activities
Math Center Activities 30–40 min

Practice and
Problem Solving

Grade 3 (Lesson 23)
• 3.33 Use Measurement Vocabulary
• 3.34 Solve Measurement Problems

Assign pages 283–284.

Personalized Learning
Practice and
Problem Solving
Assign pages 285–286.

i-Ready.com
Independent
i-Ready Lessons*
Because mass is introduced for the first
time in Grade 3 there are no i-Ready review
lessons for this topic.

Independent Practice
Practice Solving Word Problems About Mass
• Problems 1–5 20 min
• Quick Check and Remediation 10 min
• Hands-On or Challenge Activity 15 min

Toolbox: Lesson Quiz
Lesson 23 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

Use What You Know

At A Glance

In Lesson 22, you learned about measuring liquid volume. You can also
measure mass. Take a look at this problem.

Students read a word problem that involves
measuring mass. They review how to measure
the liquid volume of a bowl and then think
about the tool to use to find how heavy the
bowl is. Then students learn grams and
kilograms are two units used to measure mass
and ounces and pounds are two units used to
measure weight. They relate these units to
masses and weights of objects they know.

Bristol has a measuring cup, a scale, and a bowl. How can she find out how heavy
the bowl is?

a. Think about measuring the liquid volume of the bowl. Explain how you could
do this. Possible answer: You could fill up the measuring cup with water

Step By Step

and pour it in the bowl. Keep doing this until the bowl is full. Count how
many times you poured water from the measuring cup into the bowl.

• Work through Use What You Know as
a class.
• Tell students that this page models how to
choose a way to measure how heavy an
object is.

b. What do you know about the bowl if you know its liquid volume?
You know how much liquid fits in it.
c. What tool can Bristol use to find out how heavy the bowl is?
the scale

• Have students read the problem at the top of
the page.
• Ask students to talk with a partner and
explain how they could find the liquid
volume of the bowl. Invite students to share.
Expect students to say you could use a
measuring cup to pour water into the bowl
until it is full, counting how many times you
poured water from the measuring cup into
the bowl.
• Be sure students understand that liquid
volume tells how much liquid the bowl
can hold.
• Ask students to explain how Bristol could
use the scale to find how heavy the bowl is.

Mathematical Discourse 1 and 2
• Review with students that there are different
ways to describe an object that holds
something. The two ways shown here are
describing how much liquid it can hold and
describing how heavy it is.

Concept Extension 1
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PA Core:
CC.2.4.3.A.1
Eligible Content:
M03.D-M.1.2.1
M03.D-M.1.2.2

Introduction

d. Explain how Bristol could find out how heavy the bowl is.
Possible answer: She could put it on the scale and read the number that is
shown on the scale.
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Mathematical Discourse
1 How are finding liquid volume and
finding mass alike?
To find them you use tools, and they
both are ways to describe objects.
2 How are they different?
Liquid volume describes the
amount of liquid a container can
hold. Mass describes how heavy an
object is.
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Concept Extension 1
Recognize the need for different
kinds of measurement units.
• Students learned previously that the
liter is a unit used to measure liquid
volume.
• Build on this knowledge to establish
that mass describes something different
about an object and so different units are
needed to measure it. The important idea
is that liquid volume and mass measure
different things about an object.
• Students need to be able to determine
whether a situation involves finding the
liquid volume, finding the mass, or
finding out something else about an
object, such as it’s length or height.
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Lesson 23
Find Out More

Step By Step

When you describe how heavy something is, you are describing its mass or weight.
Two units used when measuring mass are gram and kilogram.

• Read Find Out More as a class. Write “mass”
and “weight” on the board and explain that
you are describing mass or weight when you
describe how heavy or how light something is.

The mass of a paper clip is about 1 gram.
1 kilogram is the same as 1,000 grams. So, an object with a mass of 1 kilogram is
about as heavy as 1,000 paper clips.
The mass of a wooden baseball bat or a large hardcover book is also about 1 kilogram.

• Explain that a gram is a small unit of
measure and that 1 gram is about the mass
of a paper clip. Write “gram” on the board
and give each student a paper clip, so each
student can feel how light it is.

Ounces and pounds are also units that can be
used to describe how heavy something is.

• Instruct students to hold the paper clip and
think of how heavy 1,000 paper clips would be.
You may wish to build up to this, first having
students think about the mass of 10 paper clips,
then 50, then 100, then 500, then finally 1,000.

The weight of a slice of bread is about 1 ounce.
1 pound is the same as 16 ounces.
A soccer ball weighs about 1 pound.
The picture below shows different types of scales you can use to measure mass.

• Explain that the mass of 1,000 paper clips can
be described as about 1,000 grams, or you can
use a larger unit of measure, kilograms, to
describe the mass. Point out that 1,000 paper
clips, a baseball bat, and a large hardcover book
each has a mass of about 1 kilogram. Write
“kilogram” on the board. Have students hold a
textbook you’ve identified as having a mass of
about 1 kilogram. Ask them to think of other
objects that have the mass of about 1 kilogram.

Reflect
1 Elena’s brother says the family dog has a mass of 30 grams. Elena says the dog has

a mass of 30 kilograms. Who do you think is correct? Why do you think so?
Elena; Possible explanation: A paper clip has a mass of 1 gram. A dog
weighs more than 30 paper clips. A hardcover book has a mass of
1 kilogram. A dog could weigh the same as 30 hardcover books, or
30 kilograms.
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Concept Extension 2
Gain meaningful understanding of
how heavy 1 gram, 1 kilogram,
1 ounce, and 1 pound feel.
• It’s important that students hold
objects that have a mass of about one
gram and one kilogram and a weight of
about 1 ounce and 1 pound so they
have their own meaningful references
as to how heavy or light each feels.
• Give students practice estimating
whether objects have a mass less than
or greater than 1 gram or 1 kilogram
and a weight less than or greater than
1 ounce or 1 pound. Have them
measure the masses and weights to find
out if their estimates are correct.
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English Language Learners
To help students, including ELL students,
relate to “kilogram,” underline “gram” in
the word. Explain that the first part of the
word (the prefix “kilo”) means 1,000.
Make the connection that 1 kilometer
is 1,000 meters.

Real-World Connection
Show students examples of packages that
use grams and kilograms to measure their
mass (for example, boxes of cereals or
pasta). Ask them to think of other objects
they’ve seen that measure mass using
grams and kilograms or measure weight
using pounds and ounces.

• Use a similar process to explain the weights
1 ounce and 1 pound, relating these weights
to familiar objects.

English Language Learners
Concept Extension 2
• Point out that there are different kinds of
scales that can be used to measure mass
and weight. Have several kinds of pan or
balance scales available to show students.
Ask students to describe other scales
they’ve seen in supermarkets or at home.

Real-World Connection
• Ask students to work with a partner to
discuss the Reflect question. Invite students
to share their ideas.
Mathematics
PRACTICE AND PROBLEM SOLVING

Assign Practice and Problem Solving
pages 277–278 after students have
completed this section.

Lesson 23 Mass
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Modeled and Guided Instruction

Learn About

Modeled and Guided Instruction

Estimating Mass

Read the problem below. Then explore different ways to estimate mass.

At A Glance

Jamie bought a bag of flour at the store. Estimate the mass
of the bag of flour.

Students explore different ways to estimate
the mass of an object. Then students revisit
this problem to discuss how to estimate the
mass of objects. They apply what they
learned to other estimation problems.

Picture It

You can use models to help you estimate the mass of an object.

Jamie picked up the two books shown below. Then he picked up the bag of flour.
The books and the bag of flour seemed to have about the same mass.

Step By Step
• Explain to students that they will explore
how to estimate the mass of an object.
• Read the problem at the top of the page as
a class.

Model It

You can also use a balance scale to help you estimate the mass of

an object.

Picture It

Jamie put the bag of flour on one side of the balance scale and some 1-kilogram and
10-gram weights on the other side.

• Instruct students to picture Jamie holding
the two books in one hand and the bag of
flour in the other hand. Ask students to
think about what the mass is of each book
shown in Picture It.

Mathematical Discourse 1 and 2

Model It
• Explain how the balance scale works.
Point out the abbreviations shown on the
weights: “kg” for kilogram and “g” for gram.

Hands-On Activity 1
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You can see that it takes about two 1-kilogram weights and three 10-gram weights to
balance the scale.
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Mathematical Discourse
1 How can knowing the mass of one of
the books help you figure out the
mass of the bag of flour?
If I know the mass of one book, and
the flour has about the same mass
as two of the same books, I can
multiply the mass of the book by
2 to find about what the mass of the
flour is.
2 How is estimating to find the mass of
an object like estimating to find liquid
volume?
For estimating both mass and liquid
volume, I use information I have,
such as how the mass of the object
compares with the mass of another
object, or how much of a container
1 liter of liquid fills, to find an
answer that is close to the exact
answer.
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Hands-On Activity 1
Explore using a pan balance to
find mass.
Materials: per group: pan balance, gram
and kilogram weights, various small
objects
• If students are not familiar with using a
pan balance and weights to find mass,
begin by modeling how to do this.
• Instruct students to take turns
measuring and recording the mass of
each object. Remind them to include
the units, grams or kilograms, when
they record their measures. You may
wish to set up a station in the room for
this activity, for individuals or pairs to
go to during different times of the day.
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Connect It

Now you will estimate the mass of the bag of flour to solve the
problem from the previous page.

Step By Step

2 Look at Picture It. Explain why Jamie used books instead of paper clips to help him

Connect It

estimate the mass of the bag of flour. Possible answer: It would take too
many paper clips to be about the same mass as a bag of flour.

• Ask students to discuss problems 2 and 3
with a partner. Have volunteers share
their answers.
• For problem 4, ask students to point their
thumbs to show how their estimate compares
with the actual mass of the flour—thumb up
if it is greater, thumb sideways if it is equal to,
or thumb down if it is less.
• For problem 5, have students work
with their partners again. Invite pairs
to share ideas.

3 The mass of each book is about 1 kilogram. Estimate the mass of the bag of flour.

Explain how you did it. Possible answer: Each book is about 1 kg, so 2 books
would be about 2 kg. The bag of flour’s mass is about 2 kg.

4 Look at the balance scale in Model It. The two sides of the scale are balanced, so it

shows the actual mass of the bag of flour. What is the actual mass of the bag of flour?
2 kg and 30 g
Is the estimate you made in problem 3 close to the actual mass?
The actual mass is a little over 2 kg, so my estimate was close.
5 Explain how you could estimate the mass of a plastic fork.

Hands-On Activity 2

Possible answer: A plastic fork is not as heavy as a hardcover book. It is
closer to the mass of a paper clip. So I can see about how many paper clips

SMP TIP Reason Quantitatively
Students practice reasoning quantitatively
when they estimate the mass of the flour
and plastic fork using other reference
objects with masses of about 1 kilogram
and 1 gram. (SMP 2)

feel about as heavy as the plastic fork.

Try It

Use what you just learned to solve these problems.

6 Would you estimate the mass of a table using grams or kilograms?

kilograms

Try It

7 Would you estimate the mass of a comic book using grams or kilograms?

grams
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Hands-On Activity 2
Adjust and check estimates.
Materials: pan balance, paper clips, plastic fork
• Ask students to estimate the number of paper clips it would take to
equal the mass of one plastic fork. Record the estimates on the board.
Write them in descending order.
• If there is a large discrepancy among the estimates, have students share
the reasoning they used to make the estimates.
• Put a small number of paper clips on the pan balance and determine
their mass. Invite students to adjust their estimates based upon this
sample of paper clips.
• Ask a volunteer to use the pan balance to find the mass of one plastic
fork. Discuss how the students’ estimates compare to the actual mass.
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• For a quick assessment, have students write
their answers on paper or whiteboards and
hold them up for you to check.
6 Solution

kilograms; A table has greater mass than
both 1 paper clip and 1 baseball bat, so
choose the greater unit.
Error Alert It’s important that students
know a table can be measured in grams,
but it would be so many grams that it
would not be a very meaningful answer.
Tell students a particular table has a mass
of 25 kg. Ask them if it is easier to think
about that mass as 2,500 paper clips or
25 textbooks.
7 Solution

grams; Students may need to hold a comic
book to feel that it is lighter.
Mathematics
PRACTICE AND PROBLEM SOLVING

Assign Practice and Problem Solving
pages 279–280 after students have
completed this section.
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Modeled and Guided Instruction

Learn About

Modeled and Guided Instruction

Estimating Weight

Read the problem below. Then explore different ways to estimate weight.

At A Glance

Tina picked her own strawberries at a local farm. Estimate and find the actual
weight of the carton of strawberries that Tina picked.

Students explore different ways to estimate
and measure the weight of an object. Then
students use these methods to solve this
problem. They apply what they learned to
other estimation and measurement problems
involving weight.

Picture It

You can use models to estimate the weight of an object.

Tina picked up two soccer balls. Then she picked up the carton of strawberries.
The soccer balls and strawberries seemed to have about the same weight.

Step By Step
• Explain to students that they will explore
how to estimate and measure the weight of
an object.
• Read the problem at the top of the page as
a class.

Model It

Tina put the carton of strawberries on one side of the balance scale and some 1-pound
and 1-ounce weights on the other side.

Picture It
• Instruct students to picture Tina holding
two soccer balls with one arm and the
carton of strawberries with the other arm.
Ask students to think about the weight of
each soccer ball shown in Picture It.

Model It
• Point out the abbreviations shown on the
weights: “lb” for pound and “oz” for ounce.

Mathematical Discourse 1 and 2

You can use a balance scale to find the actual weight of an object.

1 lb 1 lb
1 oz 1 oz 1 oz 1 oz
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Mathematical Discourse
1 Suppose the left side of the balance scale only showed two 1-pound weights? What
would happen to the scale?
The weights would be lighter than the carton of strawberries so the scale would
not be balanced. The left side of the scale would be higher than the right side of
the scale.
2 Suppose the left side of the balance scale showed three 1-pound weights? What
would happen to the scale?
The weights would be heavier than the carton of strawberries so the scale would
not be balanced. The left side of the scale would be lower than the right side of
the scale.
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Connect It

Now you will use the models on the previous page to solve

Step By Step

the problem.

8 Look at Picture It. Why did Tina use soccer balls instead of slices of bread to

Connect It

estimate the weight of the strawberries? Explain. Possible answer: It would
take too many slices of bread to be about the same weight as a carton

• Read Connect It as a class. Be sure to point
out that the questions refer to the problem
on the previous page.
• Ask students to discuss problems 8 and 9
with a partner. Have volunteers share their
answers.
• For problem 13, ask students to point their
thumbs to show how their estimate
compares with the actual weight of the
flour—thumb up if it is greater, thumb
sideways if it is equal to, or thumb down if it
is less.

of strawberries.
9 A soccer ball weighs approximately 1 pound. Estimate the weight of the carton of

strawberries. Explain. Possible answer: Each soccer ball is about 1 pound, so
2 soccer balls would be about 2 pounds. The carton of strawberries weighs
about 2 pounds.

10

Look at Model It. Are the two sides of the scale balanced? What does this indicate
about the objects on each side? Yes, the scale is balanced. This means the
objects on each side have the same weight.

11

Name the weights shown on the balance scale. two 1-pound weights and four
1-ounce weights

12

What is the actual weight of the carton of strawberries? 2 pounds and 4 ounces

13

Compare your estimate with the actual weight of the strawberries. The actual
weight of 2 pounds and 4 ounces is more than my estimate of 2 pounds,

Try It

but is still close.

14 Solution

Try It
14

Hands-On Activity

Use what you just learned about weight to solve these problems.

Would you estimate the weight of a television using ounces or pounds?
pounds

15

Would you measure the weight of a golf ball using ounces or pounds?
ounces

269
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Hands-On Activity
Explore using a pan balance to estimate and measure weight.
Materials: per group: pan balance, ounce and pound weights, various
small objects
• Tell students that a pan balance measures weight the same way it
measures mass, however they will need to use ounce and pound
weights instead of gram and kilogram weights.
• Instruct students to take turns estimate, measuring, and recording the
weights of each object. Before students measure each object, have
then write their estimate. Remind them to include the units pounds
and/or ounces when they record their estimates and measures. Explain
that if they use both ounce and pound weights to find the weight of an
object, they should always record the heavier unit (pounds) first.
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pounds; A television weighs more than a
slice of bread and a soccer ball so choose
the heavier unit.
Error Alert It is important that students
know the weight of a television can be
measured in ounces, but it would be so
many ounces that it would not be a very
meaningful answer.
15 Solution

ounces; Students should recognize that
the weight of a golf ball is closer to the
weight of a slice bread than a soccer ball.
Mathematics
PRACTICE AND PROBLEM SOLVING

Assign Practice and Problem Solving
pages 281–282 after students have
completed this section.

Lesson 23 Mass
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Modeled and Guided Instruction

Learn About

Modeled and Guided Instruction

Solving Word Problems About Mass

Read the problem below. Then explore different ways to solve a word problem
about mass.

At A Glance

Nick has an orange that has a mass of 220 grams and an apple that has a mass of
110 grams. What is the mass of the orange and apple together?

Students explore using a balance scale to
model a word problem involving mass. Then
students revisit this problem and write an
equation to solve it. They use what they
learned to solve other word problems
involving mass.

Picture It

You can use a balance scale to help you solve the problem.

The balance scale below shows the mass of the orange.

Step By Step
• Explain to students that they will explore
using a balance scale to model a word
problem about mass.

The balance scale below shows the mass of the apple.

• Read the problem at the top of the page as
a class.
• Ask students to circle the words in the
problem that tell what they need to find out.
The balance scale below shows the mass of the orange and apple altogether. The orange
and apple are on one side of the scale, and the weights are on the other side.

Picture It
• Ask students to imagine that the problem
didn’t tell them the masses of the orange
and the apple. Explain that they could use
the balance scale to find the mass of each
piece of fruit and then add the two masses
together. Or, as shown in the picture, they
could put the fruits on one side of the
balance scale and the weights on the other
side to find the total mass.

Visual Model
Mathematical Discourse 1–3
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Mathematical Discourse
1 What is a reason you might want to find the mass of each piece of fruit
separately?
It might be easier to put one piece of fruit on the scale at a time; You
may not have enough weights to balance both pieces of fruit together.
2 What is a reason you might want to place the apple and orange on
one side of the scale together?
You can find the total mass faster than if you weigh each fruit
separately and then add the measures.
3 Which method would you use to find the total mass of the apple and
the orange? Why?
Students should give reasons that support the method they choose.
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Connect It

Now you will use an equation to solve the problem from the

Step By Step

previous page.
16

17

How do you decide which operation to use to solve this problem?
Possible answer: I know I have to find the combined mass of the apple and

Connect It

the orange. To find the mass of both, I need to add their masses.

• Ask students to discuss their answers to
problems 16–18 with a partner. For a quick
assessment, have pairs write their equations
for problem 18 on paper or whiteboards and
hold them up.
• For problem 19, discuss the importance of
checking to see if their answer makes sense.
Ask students to suggest numbers they could
use in place of 220 and 110 to estimate the
sum. [possible answer: 200 and 100] Have
them identify the estimated sum for the
numbers they suggest. [possible answer: 300]
• Guide students in reasoning further that if
220 is a little more than 200 and 110 is a little
more than 100, the actual answer should be
more than the estimated sum, 300. Confirm
the answer of 330 makes sense.

Look at the balance scale in Picture It that shows the orange and apple together.
What does the picture show that could help you solve the problem?
Possible answer: The picture shows that to find the mass of both fruits,
you have to find their combined mass. It shows that I have to add.

18

Write an equation for the problem. What is the mass of the orange and apple
together? 220 1 110 5 330; The combined mass is 330 grams.

19

Explain how you could estimate to know that your answer makes sense.
Possible answer: I could add 200 1 100 5 300. I know that 220 is a little
more than 200 and 110 is a little more than 100, so I know my answer
should be a little more than 300.

20

Explain why the label grams should be part of your answer to this problem.
Possible answer: I have to include grams in my answer because I have to
show what units my answer is given in. My answer would be very different
if it were given in kilograms instead of grams.

Try It Use what you just learned to solve these problems. Show your work on
a separate sheet of paper.
21

Jeff had 40 grams of birdseed. He shared it equally among 4 birds. How many
grams of birdseed did each bird get? 10 grams

22

Micah’s dog has a mass of 23 kilograms. Nate’s dog has a mass of 8 kilograms.
How much greater is the mass of Micah’s dog than the mass of Nate’s dog?
15 kilograms
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SMP TIP Make Sense of Problems
Students practice checking their answer
and asking “Does this make sense?” They
estimate the sum and use further
reasoning to adjust their estimate closer
to the exact answer. (SMP 1)
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Visual Model
Use a balance scale to find mass.
Act out the problem using a real apple and orange, and a balance scale.
The mass of each piece of fruit and the total mass will probably not be
the same as in the problem, but doing this gives students the visual
experience of seeing the different steps that are necessary when you use
a balance scale to find the solution.

271

Try It
• Remind students to include the
measurement units “grams” or
“kilograms” in their answers.
21 Solution

10 grams; Students may use the equation
40 4 4 5 10 or 4 3 10 5 40.
22 Solution

15 kilograms; Students may use the
equation 23 2 8 5 15.
Error Alert Students who wrote
31 kilograms added instead of subtracted.
Check to see that students included
“kilograms” in their answers.
Mathematics
PRACTICE AND PROBLEM SOLVING

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

Guided Practice

Guided Practice

Solving Word Problems About Mass

Study the example below. Then solve problems 23–25.

Example

At A Glance

Jen’s suitcase has a mass of 2 kilograms when it is empty. After
she packed her clothes and shoes for her trip, the suitcase had a
mass of 16 kilograms. What is the mass of the clothes and shoes
Jen packed in her suitcase?

Students estimate and find exact answers to
solve problems involving mass and weight.

Look at how you could show your work using an equation.

Step By Step

The student wrote a
subtraction equation to
find the difference
between the mass when
the suitcase was empty
and the mass when it
was full.

16 2 2 5 14

• Ask students to solve the problems
individually. Remind them to read the hints
on the sides of the pages and to label each
answer using the appropriate unit of
measure.

Pair/Share
Solution

23

SMP TIP Attend to Precision
Students practice communicating
precisely to others by including a
measurement unit in their answers. (SMP 6)
•

14 kilograms

Ruby’s mom buys 4 bags of potatoes. Each bag has a mass
of 4 kilograms. What is the total mass of the 4 bags?
Show your work.
Possible student work:
4 3 4 5 16 or 4 1 4 1 4 1 4 5 16

Pair/Share

When students have
completed each problem, have them
Pair/Share to discuss their solutions with a
partner or in a group. Ask students to share
their answers for each problem and explain
why they make sense.

Solutions

How else could you
solve this problem?

There are 4 bags with
4 kilograms of potatoes
in each bag. That
reminds me of using
equal groups.

Pair/Share

272
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Solution

16 kilograms

Lesson 23 Mass

How did you decide
which operation to
use to solve the
problem?
©Curriculum Associates, LLC Copying is not permitted.

Example

Writing the equation 16 2 2 5 14
is shown as one way to solve the problem.
Students may also write the equation
2 1 14 5 16 or draw a model showing the
total, 16, and the known part, 2.

Teacher Notes

23 Solution

16 kilograms; Students may write the
equation 4 3 4 5 16 or draw a model
showing 4 bags, each with a mass of
4 kilograms.
DOK 1
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24

Jane has a sandwich and a banana for lunch. The sandwich’s mass
is 140 grams. The banana’s mass is 130 grams. What is the total
mass of the sandwich and the banana?
Show your work.
Possible student work:
140 1 130 5 270

Solutions

Don’t forget to label
your answer. Are you
finding the total mass in
grams or kilograms?

24 Solution

270 grams; Students may write the
equation 140 1 130 5 270 or draw a
model that combines the two amounts.
DOK 1

Pair/Share

Solution 270 grams

25

25 Solution

What question could
you ask that would be
solved with a
subtraction equation?

B; A smartphone weighs about 5 ounces.
An estimate of 5 pounds is too heavy.
Explain to students why the other two
answer choices are not correct:
A is not correct because 1 ounce is about
the same weight as 1 slice of bread, which
is lighter than a smartphone.
D is not correct because 15 pounds is too
heavy for the weight of a smartphone.
DOK 3

Which is the best estimate of the weight of a smartphone?
Circle the letter of the correct answer.
A 1 ounce
B 5 ounces
C 5 pounds
D 15 pounds

What is an object that
weighs about 1 ounce?
What object weighs
about 1 pound?

Felicia chose C as the correct answer. How did she get that
answer?

Mathematics
PRACTICE AND PROBLEM SOLVING

Possible answer: Felicia confused the weights 1 ounce and
1 pound. She may have thought a soccer ball weighs
approximately 1 ounce instead of 1 pound.

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

Pair/Share
Does Felicia’s answer
make sense?
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Teacher Notes
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Practice

Independent Practice

Independent Practice

Solving Word Problems About Mass

Solve the problems.
1 Which is the best estimate for the weight of a large watermelon?

At A Glance

A 20 pounds
B 2 pounds

Students estimate and solve problems
involving mass and weight that might appear
on a mathematics test.

C 20 ounces
D 2 ounces

Solutions

2 Which objects have a mass of about 1 gram? Circle the letter for all that apply.

A rubber band

1 Solution

B box of crayons

A; Students reason that a large watermelon
weighs more than 2 soccer balls.
DOK 2

C pair of scissors
D dollar bill
E library book

2 Solution

A; A rubber band has about the same
mass as a paperclip.
D; A dollar bill has about the same mass as
a paperclip.
DOK 2

3 Mrs. Martin is grocery shopping. Before picking

up potatoes, her shopping bag has a mass of
4 kilograms. Then she adds some potatoes to
her bag. The scale shows the mass of the potatoes.
What is the mass of the bag, in kilograms, after
adding the potatoes?

3 Solution

Solution 7 kilograms

7 kg; The scale shows that the potatoes
weigh 3 kg. Add that to the 4-kg bag of
flour: 3 1 4 5 7.
DOK 2

Quick Check and Remediation
• Ask students to choose the better estimate
for the mass of each object:
A horse: 500 grams or 500 kilograms [500
kilograms], a penny: 3 grams or 300 grams
[3 grams], an apple: 200 grams or
2 kilograms [200 grams]
• For students who are struggling, use the
chart to guide remediation.
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If the error is . . .

choosing 500 grams
for the mass of a
horse.

• After providing remediation, check students’
understanding. Ask students to choose the
better estimate for the mass of each object:
An orange: 200 grams or 200 kilograms [200
grams], a dime: 3 grams or 3 kilograms
[3 grams], a football: 4 grams or 400 grams
[400 grams]

274
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choosing 300 grams
for the mass of a
penny or choosing
2 kilograms for the
mass of an apple.

©Curriculum Associates, LLC Copying is not permitted.

Students may . . .

To remediate . . .

confuse the terms
“grams” and
“kilograms“ or may not
use a meaningful
reference for each.

Explain to students the measure halfway
between 1 gram (1 paper clip) and
1 kilogram (1 large, hard-cover book) is 500
grams, the mass of about 500 paper clips.
Have students compare each object (horse,
penny, apple) to each referent (1 paper clip,
500 paper clips, 1 book) in turn, describing
whether the object has more or less mass
than the referent. Have them use this
information to identify the better estimate.

have difficulty
imagining how much
mass these objects
have.

Give students additional experiences
comparing the mass of an object to 1 kilogram
by holding an object that has a mass of
1 kilogram in one hand and another object in
the other hand. Have them judge the relative
masses of the two objects to determine if the
one object’s mass is greater or less than
1 kilogram. Also provide students with
opportunities to use pan balances to measure
the masses of a variety of objects and to
record their measures using the correct units.
©Curriculum Associates, LLC Copying is not permitted
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4 When Lara was born, her mass was 3 kilograms. By the time she started third grade,

she had gained 24 kilograms. What was Lara’s mass at the beginning of third grade?
Show your work.

Solutions

Possible student work:
3 1 24 5 27

Answer

4 Solution

27

27; See possible student work on Student
Book page.
DOK 1

kilograms

5 Solution

Explanations and estimates will vary, but
should be close to 5. See possible student
work on Student Book page.
DOK 3

5 Margo’s soccer coach brings a large box of watermelons to practice. The weight of the

box with all the watermelons in it is 100 pounds.
Explain how you could use estimation to figure out about how many watermelons are
in the box.
Possible answer: I could estimate the weight of 1 watermelon, then divide the
total weight of the box by my estimate to get an estimate of the number of
watermelons in the box.
Estimate the number of watermelons in the box. Show your work and explain what
you did at each step.
Show your work.
Possible student work:
1. First, I estimated that 1 watermelon weighs about 20 pounds.
2. Next, I divided the total weight of the box, 100, by 20 to find the number
of watermelons in the box.
100 4 20 5 5
Answers will vary, but should be close to 5.

Answer

There are about

[4, 5]

watermelons in the box.

Self Check Go back and see what you can check off on the Self Check on page 213.
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Hands-On Activity

Challenge Activity

Choose the best estimate of mass.

Estimate and identify masses of real-world items.

Materials: 5 cards, each labeled with one of the following masses:
1 gram, 100 grams, 500 grams, 1 kilogram, 2 kilograms; per group:
pan balance, set of objects with masses corresponding to those
shown on the cards (representing 2 or more different masses)

Materials: For each group: 2 or 3 packages of foodstuff or other
items that show mass listed in grams or kilograms (you may wish to
have students bring these in from home), kilogram and gram
weights (or objects that have those masses)

• List the masses shown on the cards on the board. Spread out the
cards on a table where each group has access to them. Instruct
groups to take each object in turn, estimate its mass, and then
choose the best estimate from the masses listed. Have them next
use the pan balance to find the actual mass of the object, and
then put the object on the table next to the card labeled with its
mass. Once there are a number of objects on the table, invite
students to pick up the objects to get a feel for their relative
masses.

Give each group two or three packages. For each package, have
students put a gram weight or a kilogram weight (or an object that
has that mass) in one hand and the package in the other and
estimate the mass of the package. Then students check the mass
listed on the package to see how close their estimate is.

• This activity could be set up as a station activity if multiple sets of
materials are difficult to obtain.
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LESSON
QUIZ

Teacher-Toolbox.com
Overview

Tested Skills

Assign the Lesson 23 Quiz and have students work
independently to complete it.

PA Core: CC.2.4.3.A.1

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.

Problems on this assessment form require students to
understand the relative masses of gram and kilogram,
understand the relative weights of ounce and pound, use
these units to estimate and measure mass and weight, and
solve one-step word problems involving mass or weight.
Students will also need to be familiar with addition,
subtraction, multiplication, and division.

Name ___________________________________________________________

Eligible Content: M03.D-M.1.2.1, M03.D-M.1.2.2

Date ____________________

Ready® Mathematics

Lesson 23

Name ___________________________________________________________

Date ____________________

Lesson 23 Quiz continued

Quiz
3 Leon has 5 plates. He puts 9 grams of cheese onto each plate and has no

cheese left over. Leon says there are 14 grams of cheese in all.

Solve the problems.

Explain Leon’s mistake and give the correct answer.

1 Choose an item from the box to make each sentence true.

banana

box of tissues

ten dollar bill

school bus

A

has a mass of about 1 gram.

A

has a mass of about 1 kilogram.

pineapple

4 Which is the best estimate for the weight of a large dog?

2 Ben put a bowl of apples on one side of a scale. He put some pound and

ounce weights on the other side to balance the scale.

1

A 90 ounces
B

90 pounds

C

900 ounces

D 900 pounds

1

1 oz pound pound

5 Zoey eats toast and a peach for breakfast. The mass of the toast is 25 grams.

The mass of the peach is shown on the scale.

What is the weight of the bowl of apples?

400

A 3 pounds
B

1 pound and 2 ounces

C

2 pounds and 1 ounce

0

50

350

100

300

150
250

200

D 2 pounds
What is the total mass of the toast and the peach?
Answer:
Grade 3 Lesson 23 Mass
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Lesson 23

Common Misconceptions and Errors
Errors may result if students:
• misread a measurement scale.
• confuse grams and kilograms or confuse ounces and pounds.
• over- or underestimate the mass or weight of an everyday object.
• apply the incorrect operation or misapply the correct operation.

Ready® Mathematics

Lesson 23 Quiz Answer Key
1. ten dollar bill
pineapple
DOK 2
2. C
DOK 1
3. Possible explanation: Leon found the total mass of the cheese by adding 5 and 9. He should
have multiplied: 5 3 9 5 45. The total mass of the cheese is 45 grams.
DOK 3
4. B
DOK 2
5. 150
DOK 2
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