
Sports and Games:
Volume

Rationale
One of the critical areas for 5th grade, as identified by the Common Core

State Standards, is geometric measurement as it pertains to understanding
volume.

Goals
To understand concepts of volume
To relate volume to multiplication and to addition

Standards
5.MD.3: Recognize volume as an attribute of solid figures and understand concepts

of volume measurement.
a. A cube with side length 1 unit, called a “unit cube,” is said to have

“one cubic unit” of volume, and can be used to measure volume.
b. A solid figure which can be packed without gaps or overlaps using n

Unit cubes is said to have a volume of n cubic units.
5.MD.4: Measure volumes by counting unit cubes, using cubic cm., cubic in.,

cubic ft., and improvised units.
5.MD.5: Relate volume to the operations of multiplication and addition and

solve real world and mathematical problems involving volume.
a. Find the volume of a right rectangular prism with whole–number side lengths by

packing it with unit cubes, and show that the volume is the same as would be found
by multiplying the edge lengths, equivalently multiplying the height by the area of the
base. Represent threefold whole-number products as volumes, e.g., to represent the
associative property of multiplication.

b. Apply the formulas V = l × w × h and V = b × h for rectangular prisms to find
volume of right rectangular prisms with whole-number edge lengths in the context of
solving real world and mathematical problems.

c. Recognize volume as additive. Find volumes of solid figures composed of two non-
overlapping right rectangular prisms by adding the volume of the non-overlapping
parts, applying this technique to solve real world problems.

MP.1 Make sense of problems and persevere in solving them
MP.2 Reason abstractly and quantitatively

Objectives
Students will be able to use 1-unit by 1-unit cubes to measure volume.
Students will be able to apply the formula V = 1 × w × h to calculate volume.
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Materials
Empty square or rectangular containers of different volumes, labeled A, B, C,

etc. (at least 1 per pair of students)
Unit cubes (24 for each student pair, or enough to fill each container)

Note: If possible, each container should be a whole number of unit cubes in length, width,
and height so that the number of unit cubes that fit is as close as possible to the actual volume
of the container.

Procedures
Divide students into pairs.
Activity A “Estimate and Measure Volume”

1. Explain that they will be preparing to play a carnival game called Guess the
Volume. Before or during Activity A, introduce, teach, or review the definition of
volume: volume is the amount of space something takes up. (In the case of a
container, the volume is the amount that the container can hold.)

2. Have students start with one empty container and estimate the number of unit
cubes that will fit in the container. Students should record their estimates in a
table like the one below.

3. Then have students fill the container with cubes to see how many it can hold,
and record the measurement. Students should also evaluate how tightly packed
the cubes are to see how much empty space there is (almost none, a little, some,
a lot), and why there is empty space.

4. To make sure students make the connection between the number of cubes that fit
in the container and the volume of the container, have students record the volume
of the container based on their measurement. They should be sure to include the
units and indicate whether the measurement is exact, almost exact, or an
approximation, based on how tightly they were able to pack the cubes (e.g.,
approximately 18 cubic units).

5. Students should repeat the estimation and measurement process with
at least two more containers. Encourage students to find ways to
improve their strategies for estimating.

Estimated
number of

How I
estimated

Actual
number of

How
much

Volume of
the

cubes that
will fit

cubes that
will fit

empty
space?

container

Container A

Container B

Container C
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Activity B “Length-Width-Height”
1. Have students make a labeled sketch, or set of sketches, of the last container from

the previous activity. The sketch(es) should show the shape of the container and
the length, width, height, and total volume in terms of cubic units. For example:

Width = 2 units Height = 3 units

Volume = 30
cubic units

Length = 5 units

2. Have students work together to figure out the mathematical relationship between
length, width, height, and volume. Which formula is correct? How do you know?

a. length + width + height = volume
b. length × width × height = volume
c. length – width – height = volume
d. length ÷ width ÷ height = volume

3. Have students test their conclusions. They should see if the formula they settled
on works for other groups’ containers as well as their own.

Activity C “Different Shape – Same Volume”
In this activity, students use unit cubes to prove the statement:

volume = length × width × height.

1. Give each pair of students a set of 24 cubes (16 or 20 cubes will also work well)
and have them make as many rectangular prisms of different dimensions as
possible. Each prism must use all cubes and therefore be the same volume.
Students should record the dimensions of each. For example,

Length Width Height Volume
1 1 24 24
1 2 12 24
2 2 6 24
4 2 3 24
8 3 1 24

2. Students should then use each prism to show that total volume = length × width ×
height.
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Activity D “Swimming Pool Challenge”
In this Activity, students will apply what they learned in the previous activities to
estimate and compare the volumes of swimming pools.

1. Explain to students that the next challenge at the carnival is Which Pool Needs the
Most Water? Remind them that volume is the amount of space something takes
up, or the amount it can hold. Guide them to understand that the amount of water
that the pool needs in order to be filled is the same as the volume of the pool.

2. Have students use the table below to compare the volume of each swimming pool
and answer the question: Which Pool Needs the Most Water. To win the carnival
prize, students must explain how they know which pool needs the most water and
identify how much water the pool needs. (The baby pool needs the most water. It
is 100 cubic meters in volume. The lap pool is 75 cubic meters, while the diving
pool is 80 cubic meters.)

Pool Length Width Depth
Baby pool 20 meters 10 meters 0.5 meters
Lap pool 25 meters 3 meters 1 meter
Diving Pool 4 meters 4 meters 5 meters

3. Tell students that the carnival has another challenge question for them: How much
water do we need to fill all three swimming pools? Guide students to understand
that the question can be rephrased as What is the total volume of all three pools
put together? Have students work in pairs to work out the answer. Once they
come up with an answer, have them explain how they got it. They should be able
to explain that they added the three volumes together: 100 cubic meters + 75
cubic meters + 80 cubic meters = 255 cubic meters of water.

Teacher & Teachers’ Assistant Observations During the Group Activity
During Activity A: Estimate and Measure Volume, teachers may need to guide

students to make estimates carefully and rationally, and not simply make wild guesses.
Teachers may also need to guide students when filling the container to make sure cubes
are placed carefully, as tightly into the container as possible, not just thrown in. Students’
approach to estimating and filling the container will provide the teacher with some
understanding of what they already know about volume. (Students who already
understand the concept, for example, may attempt to measure the length, width, and
height of the container using the cubes, and will be sure to pack the container very
systematically.) Students may need assistance making the connection between the
number of cubes that fill the container and the volume of the container.
During Activity B: Length-Width-Height, students may need to work with other

groups and other groups’ data to figure out which formula is correct.
During Activity C: Different Shape – Same Volume, make sure students are using all

of the cubes provided so that each shape has the same volume.
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For Activity D: Filling the Swimming Pool, teachers may need to remind students
that a “meter” is a unit of length. It is equivalent to about 3 feet. Remind students to
present volume in proper units. In this case, the unit is cubic meters.

Assessment
The students will demonstrate mastery of the concepts by completing the

Swimming Pool Challenge and justifying their answers.
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