Exemplars

Valentine Candy Challenge

In honor of Valentines Day, each of you have been given a box
of Necco® Tiny Conversation Hearts. | also have a box. Using
the candy available in the room, do your best to define the
contents of my box. The student who most accurately and
specifically defines the contents of my box will receive my box
of hearts as well as their own.

You must...

*Write your conclusion in a letter to me.

*Your letter must contain a convincing argument on how and
why you are sure you have made an accurate prediction.

*Create a chart, table, graph, diagram or model to support
your solution.

*Use as much math language as possible.

*Write at least 1 sentence telling me something interesting
you noticed about your solution.

Guidelines for the working environment:

*You may work alone or with a partner.

*When choosing a partner, you must choose someone with
whom you can work appropriately and cooperatively. If 1
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person in your partnership is doing more of the work than
the other, an adult will terminate your partnership and you
both will work alone.

*When working in a partnership, each person must have
his/her own solution to hand in.

*You may not eat any candies until you get home. If you do,
the entire contents of the box will be confiscated.

*The noise level must be conducive to working.

*Everyone must cooperate with each other in terms of
sharing information about individual boxes of candy,
respecting each other's candy and respecting people's
working environment and materials.
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Grade Levels 3-5
Valentine Candy Challenge

In honor of Valentines Day, each of you have been given a box of Necco® Tiny Conversation
Hearts. | also have a box. Using the candy available in the room, do your best to define the
contents of my box. The student who most accurately and specifically defines the contents of
my box will receive my box of hearts as well as their own.

You must...

» Write your conclusion in a letter to me.

* Your letter must contain a convincing argument on how and why you are sure you have
made an accurate prediction.

* Create a chart, table, graph, diagram or model to support your solution.

« Use as much math language as possible.

» Write at least 1 sentence telling me something interesting you noticed about your solution.

Guidelines for the working environment:

* You may work alone or with a partner.

« When choosing a partner, you must choose someone with whom you can work
appropriately and cooperatively. If 1 person in your partnership is doing more of the work
than the other, an adult will terminate your partnership and you both will work alone.

* When working in a partnership, each person must have his/her own solution to hand in.

* You may not eat any candies until you get home. If you do, the entire contents of the box
will be confiscated.

» The noise level must be conducive to working.

» Everyone must cooperate with each other in terms of sharing information about individual
boxes of candy, respecting each other's candy and respecting people's working
environment and materials.

Context

It was Valentines Day and | wanted to introduce students to an engaging task, which involved
probability and statistics. | was standing in line at a drug store and saw Necco® Conversation
Hearts, bought 25 packages and then went home to create this task!

What This Task Accomplishes

This task assesses student's concept of probability and whether or not it is best to use mean,
median or mode to accurately determine outcomes. It also engages students in a discussion of
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sample size and whether or not it makes a difference in the outcome of results.

What the Student Will Do

Most students will begin dumping out their own packages of candy, then counting and sorting
by color. Soon they realize that their box of candy is different than that of their peers and then
begin collecting more data. Some students will analyze strictly the numbers of candies per box,
while others will determine predictions about color, sayings on the candies, number of broken or
deformed candies and other creative attributes. Many students naturally tend to want to
average the class data. This is an excellent time to introduce the concepts of median and

mode. Often the average is a decimal equivalent and students need to determine what to do
with the remainder. When finding the average (mean), students sometimes see that although,
for instance, the average may be 40 candies, only one person in the class has 40 candies, so it
is not likely that my box would have that number. In this case, mode would be more acceptable.

Time Required for Task

2 hours

Interdisciplinary Links

This task was a great one to give at Valentines Day, but could be given at any holiday using
different candy. One nice thing about conversation hearts was the multitude of attributes that
students could use in making their determinations. Other ideas besides using candy are any
pre-packaged materials. Craft materials would work (buttons, beads, pompoms, etc.) and other
materials that would come in different colors and perhaps shapes.

Teaching Tips

For students in class who have special needs and are unable to count up to 40, this task could
be adapted in the following way. We gave students packages of Gummy Hearts and Arrows, as
well as Conversation Hearts, so that students would have a choice in the food they wanted to
investigate. Gummy Hearts and Arrows typically come only seven to a package and come in
four colors and three shapes. This allowed students with special needs to participate in the
same mathematical experience as their peers, while dealing with numbers which were more
manageable.

Suggested Materials
» Conversation Hearts candy (one box per student and one "answer" box for the teacher)

» Graph paper
» Calculators

Possible Solutions
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Results will vary. The way we determined the "winner" was by having students write their
solutions on the board, opening and describing "my box" and then having the class determine
whose description was most specific and accurate. This led to a great discussion!

Benchmark Descriptors

Novice
This student misunderstood the task. The student tried to accurately analyze the total number
of hearts, but his/her conclusion is inaccurate and not mathematically based.

Apprentice
This student attempts to address two characteristics of hearts. Conclusions are random or weak
and are not based on concepts of probability.

Practitioner

This student addresses two characteristics of hearts. The student appropriately uses equations
and data collection to find a solution based on concepts of probability. Ideas are expressed
using mathematical language and representation.

Expert

This student addresses multiple characteristics of hearts. S/he demonstrates understanding of
probability concepts and an assessment of the accuracy of his/her solution. The solution clearly
articulates the chosen approach and reasoning. The student uses sophisticated math language
and representations to communicate his/her solution.
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