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Basketball Packaging

The Bouncing Basketball Company is 
looking to design a new carton to ship 24
basketballs. Each basketball comes in a box
that measures 1 foot on every side and they
want to put 24 of these boxes in 1 carton.
How many different ways can they design
the carton so that it can contain the 24 
basketball boxes? Which way do you think 
is the best? Mathematically explain your 
reasoning. 
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Basketball Packaging

Suggested Grade Span 
Grades 6–8

Grade(s) in Which the Task Was Piloted 
Grades 7 and 8

Task
The Bouncing Basketball Company is looking to design a new carton to ship 24 basketballs.
Each basketball comes in a box that measures 1 foot on every side and they want to put 24 of
these boxes in 1 carton. How many different ways can they design the carton so that it can
contain the 24 basketball boxes? Which way do you think is the best? Mathematically explain
your reasoning. 

Alternative Versions of the Task

More Accessible Version:
The Bouncing Basketball Company is looking to design a new carton to ship 8 basketballs.
Each basketball comes in a box that measures 1 foot on every side and they want to put 8 of
these boxes in 1 carton. How many different ways can they design the carton so that it can
contain the 8 basketball boxes? Which way do you think is the best? Mathematically explain
your reasoning.

More Challenging Version:
The Bouncing Basketball Company is looking to design a new carton to ship 24 basketballs.
Each basketball comes in a box that measures 1 foot on every side and they want to put 24 of
these boxes in 1 carton. How many different ways can they design the carton so that it can
contain the 24 basketball boxes? Which way do you think is the best? Mathematically explain
your reasoning.

The basketballs themselves are 1 foot in diameter. How much of the volume of each carton
will be made up of basketballs, and how much will be surrounding space?
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NCTM Content Standards and Evidence
Geometry Standard for Grades 6–8

Instructional programs from Pre–Kindergarten through grade 12 should enable 
students to...

• Use visualization, spatial reasoning and geometric modeling to solve 
problems.

• NCTM Evidence: Use two–dimensional representations of three–
dimensional objects to visualize and solve problems such as those
involving surface area and volume.

• Exemplars Task Specific Evidence: This task requires students find the
volume and surface area of basketball cartons.

Time/Context/Qualifiers/Tip(s) from Piloting Teacher
This is a medium length task. I used this as an assessment piece after completing the activity
called “Packing the Packages” from NCTM Student Notes. Students should know the formula
for surface area and volume to be most successful with solving this task.

Links

This task could link to technical education or art units involving designing containers. It
could also accompany a unit in Physical Education on basketball.

Common Strategies Used to Solve This Task
Most students will generate the combinations using knowledge of factors. The student may
use the surface area formula to determine the carton with the least amount of surface area.
Students may also solve the problem through the understanding that as the shape of the car-
ton is closer to a line, the surface area is greater, while as a shape approaches a cube, the sur-
face area is smaller.

Possible Solutions
Original Version:
Dimensions of Carton With a Volume of 24’ Surface Area in Square Feet
24’ x 1’ x 1’ 98
12’ x 2’ x 1’ 76
8’ x 3’ x ‘1 70
6’ x 4’ x 1’ 68
6’ x 2’ x 2’ 56
4’ x 3’ x 2’ 52

It is assumed that cartons be rectangular prisms, although some students may choose to be
more creative.
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The best shape box for the company to use would probably be the 3’ x 4’ x 2’. This shape is
closest to a cube and will have the smallest amount of surface area. This means the company
would have to pay the least amount for materials to make a carton with dimensions of 3’ x 4’
x 2’.

More Accessible Version:
Dimensions of Carton With a Volume of 24’ Surface Area in Square Feet
8’ x 1’ x 1’ 34
4’ x 2’ x 1’ 28
2’ x 2’ x 2’ 24

More Challenging Version:
The original version, and…

Volume of a Sphere = 4πr3 / 3

[4 π (.5)3]/3 = .523598776 x 24 basketballs = 12.56637061 cubic feet
24 – 12.56637061 = 11.43362939 cubic feet extra

Task Specific Assessment Notes
General Notes: Most students will organize their data in a table and locate the shape that is
closest to a cube. This task should elicit precise math language and representations.

Novice: The Novice will have no understanding of surface area and volume and will not
have an approach to solve the problem. 

Apprentice: The Apprentice will show some understanding of volume and surface area, but
will not have all of the combinations, will have incorrect calculations of surface area, and/or
will not answer all of the questions.

Expert: The Expert will show understanding of surface area and volume as it relates to this
problem. The Expert will be able to generalize the known formula for surface area, or make
other mathematically relevant comments or observations to extend the solution.

Author
Leslie Ercole is currently a grade 7–8 teacher and K–8 teacher leader for the Lunenburg
School District. She has taught for 12 years and is currently implementing the Mathscape
Program in her school. She is also a teacher leader for the Vermont Department of Education’s
Mathematics Portfolio Assessment Program.

Practitioner: The Practitioner will show understanding of the concept of surface area and 
volume and will recognize that the shape of a cube will have the least amount of surface area.
All computations will be correct and complete.
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On the surface the student
appears to have some

understanding of the task,
but it is superficial.

The student achieves no
correct combinations.



Apprentice

- Page 275-       Vol. 10 #2, Math, 2003

Exemplars

Exemplars®

We Set the Standards!
271 Poker Hill Rd., Underhill, VT 05489 
Phone 800–450–4050  

Basketball Packaging
6-8

Work is organized
and labeled.

Some understanding of
the task is demonstrated.

Five out of six volume
combinations are found.

Surface areas are incorrect.



Practitioner
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Formulas are
identified that

assist in solving
the task.

Correct solutions are
achieved with 

supporting work.

Math language and representations
are used to clearly communicate the

solution to the audience.



Expert
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Accurate labels of measurement
units are used.

Math language is precise.

The math representation 
is well organized and

labeled precisely.

A correct answer is achieved
with supporting work.

Formulas are identified and used
to solve the task. The student
explains the derivation of the

surface area formula.



Expert cont.
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