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Big Scoop 
(Adapted from Connected Mathematics)

Molly and Devon bought ice cream at Ben and
Jerry’s. They thought about bringing one
home to their brother Bailey, but decided the
ice cream would melt before they could get it
to him. Not to worry! Molly thought that if
they got the ice cream in a cup, even if it
melted, it would fill the cup exactly. Devon
thought that if they got ice cream in a cone,
even if it melted, it would fill the cone exactly.
Each container had a height of 8 cm and a
radius of 4 cm. Each scoop of ice cream was a
sphere with a radius of 4 cm. Which person, if
either, is right?
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Grade Level  6 – 8

Big Scoop (Adapted from Connected Mathematics)

Molly and Devon bought ice cream at Ben and Jerry’s. They thought about bringing one
home to their brother Bailey, but decided the ice cream would melt before they could get it to
him. Not to worry! Molly thought that if they got the ice cream in a cup, even if it melted, it
would fill the cup exactly. Devon thought that if they got ice cream in a cone, even if it
melted, it would fill the cone exactly. Each container had a height of 8 cm and a radius of 4
cm. Each scoop of ice cream was a sphere with a radius of 4 cm. Which person, if either, is
right?

Context

This task was given to students during a geometry unit on volume. Prior to being assigned
this task, the students had “discovered” formulas for the volumes of cylinders, cones, and
spheres by constructing each out of graph paper (cylinder), plastic film (cone), and play
dough (sphere).

What This Task Accomplishes

This task can be used as an assessment piece for a unit on volumes.

Time Required for Task

Most students completed this task within a 45 minute class period.

Interdisciplinary Links

Science
Students bring to this task knowledge they have gained in science for finding volume. It also
provides an opportunity to investigate density. 

Social Studies
Students could surf the Internet to learn more about ice cream manufacturing, marketing,
and distribution.

Teaching Tips

This task can be made more or less complicated by changing the numbers presented in the
task or the shapes of the containers. 
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Suggested Materials

calculators, paper, actual cones and cups.

Possible Solutions

The approximate volumes (depending on the value of π used):
cone: 134 cm3

cup: 402 cm3

ice cream: 268 cm3

If the ice cream melted, it will overflow the cone, but will fill 2/3 of the cup.

Benchmark Rubric

Novice • No work is present, as the student seems to merely have made a guess.
• No math language is used.
• No mathematics reasoning is evident.

Apprentice • The solution has an approach that works for part of the problem.
• An attempt is made to calculate the volumes of ice cream, cone, and cup,

but the attempt does not lead to a correct answer.
• Some math language is used.
• No math representation is attempted.

Practitioner • The volumes of ice cream, cone, and cup are correctly calculated.
• A correct solution is achieved.
• The approach and reasoning are evident.
• Appropriate and accurate math language is used.

Expert • The volumes of ice cream, cone, and cup are correctly calculated.
• A correct solution is achieved.
• The approach and reasoning is explained.
• Appropriate and accurate math language is used throughout.
• Representations aid in understanding the solution.
• Mathematically relevant comments or connections are made.

Author

Nancy Harlow Pejouhy teaches 8th grade at Woodstock Union Middle School in Woodstock,
Vermont. She is a math network leader for the Vermont Department of Education and serves
on various state committees for math assessment. 
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Novice

No work is
shown.

Big Scoop (cont.)

No math language
is used.

No math reasoning
is presented.
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Some math language is used,
but some work is not shown.

Apprentice

Part of the problem is addressed.
The student does not find the
volume of the ice cream so no

comparisons can be made.
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Practitioner

Big Scoop (cont.)

All work is
shown.

Correct answers
are achieved.

Accurate math
language is used.
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Expert

Math language and
representations are

used to communicate
the solution.

Big Scoop (cont.)

All work is shown
and labeled.

Correct answers
are achieved.

A mathematically relevant
observation is made about the

volume of the dish that is filled.


