GRADE FIVE – CONTENT STANDARD #7
ACTIVITY B
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Suin of Seven

4 This problem gives you the chance to )

m reason about probability

m design and use a method for evaluating
fairness

\l make and justify a decision /

On your own
The first-grade teacher wants Keisha and Shawna to practice their

addition facts. To make this more interesting, the teacher has created
a game. The students play the game by rolling a pair of dice and find-
ing the sum of the numbers rolled. It is okay for Keisha and Shawna to
help each other find the sums.
Points are awarded in the following manner:

If the sum is seven, then Keisha gets 7 points.

If the sum is not seven, then Shawna gets 1 point.

Decide if the game is fair or not and give reasons for your answer.
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Long Task

Task Description

This task asks students to decide whether a dice game that first graders are
using to practice their addition facts is a fair game. Students can use either
theoretical or experimental probability to analyze this problem.

Assumed Mathematical Background

It is assumed that students have had experiences with finding experimental
and theoretical probabilities.

Core Elements of Performance
m analyze and reason about probability
m design and implement a method for analyzing fairness

m make and justify a decision about the fairness of a game

Circumstances

Grouping: Students complete an individual written response.

Materials: dice, one pair per student

Estimated time: 30 minutes
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Method A: (Theoretical)

Table of Sums
First Die
1 2
1 2 3
33
A 2 3 4
Bl 3 4 5
8
2 4 5 6
5 6 7
6 7 8 10 11 12

6
Keisha's probability of getting a 7 is 36 - In theory, she can expect to get
6 “wins” in 36 rolls: She could expect 6 X 7 or 42 points.

Shawna’s probability of not getting 7 is g—g . In theory Shawna can expect to
get 30 “wins” out of 36 rolls. She could expect 30 points.

This game is unfair since Keisha and Shawna do not have the same expected

number of points after a certain number of trials (in this case, 36 trials).
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Method B: (Experimental)
I'll roll the pair of dice 100 times and keep track of “7” and “not 7.”

Keisha (7) Shawna (not 7)
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19 “7"s = 133 points 81 “not 7"s = 81 points

This game looks like it favors Keisha. I did this like an experiment so my
numbers are estimates of what will most likely happen if you play the game
a lot of times. I believe I did plenty of tosses to feel confident about my
results, and that the game will consistently favor Keisha no matter how
many times I play. So, it is not a fair game.
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