How Many Throws?
Adapted from “How Many Throws?”, About Teaching Mathematics, Marilyn Burns

Grade Level:  7

Approximate Time:  45 minutes

Pre-requisite knowledge:  

(7.SP.5) Understand that the probability of a chance event is a number between 0 and 1 that expresses the likelihood of the event occurring. Larger numbers indicate greater likelihood. A probability near 0 indicates an unlikely event, a probability around 1/2 indicates an event that is neither unlikely nor likely, and a probability near 1 indicates a likely event.

Iowa Core Standards in this Lesson:

(7.SP.6)  Approximate the probability of a chance event by collecting data on the chance process that produces it and observing its long-run relative frequency, and predict the approximate relative frequency given the probability.

Materials Needed:  Recording chart and two differently colored dice.

Launch:

Have students form partnerships.  Ask them to discuss the answer to the following question:

”If you were given 2 dice and were to roll them together, how many different outcomes would be possible?”

After a few minutes, discuss with the entire class:

Students may focus on the sum of the dice, so their outcomes would be sums of 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, in all eleven outcomes.

Students may focus on the individual dice combinations, so outcomes would include 2, 3 or 5, 1, etc.  Some may say then that the total number of outcomes would be 21 if students did not consider 2, 3 different from 3, 2.  

Students may focus on seeing the difference in 2, 3 from 3, 2 and then say the total number of outcomes is 36.

The teacher should be prepared for the confusion of the last two.  To help this, ask students to think of one die being a different color than the other and then to reconsider their outcomes.

Explore:

Tell the partnerships that they will be considering the case of the differently colored dice.  For this activity, each partnership will need a chart and two differently colored dice.  (The chart at the end of this lesson plan uses a green die and a red die)

One partner will roll the dice and state the outcome. The other partner will make a tally mark in the appropriate space on the chart.  Colors are important.  For example, a red 3 and a green 2 makes a sum of five, but a red 2 and a green 3 also makes a sum of five, but is recorded in a different space.  There are 36 possible outcomes.

Before beginning the activity, have partners discuss how many throws they think it will take to complete the chart.  Write that number at the top of the chart.  Then have students perform the activity, continuing until all the spaces have at least one tally.  (When at least one group has a tally in all spaces, teacher may stop the rolling.  This can lead to a question, “Would it be possible that you and your partner would never have a tally in each space?”)

Each team should count up all their tallies.  The teacher (or students) should write that number on the chart at the front of the room.

At this time, the partnerships can revisit looking at the outcomes as a sum of the dice.  Ask, “Did each partnership find all the different sums?”.(If the teacher halted the experiment early)

[bookmark: _GoBack]Direct the partnerships to use about 2 - 3 minutes to record all the statements you can make about the sums of the two dice. Have each partnership share at least one with the entire group.

Summarize:

Ask the following questions:

“Could the chart have been filled in fewer rolls?  How many would you say?  Explain”

What if we combined our class data?  How would you feel about some of your statements about the sums?

How many rolls would have made you feel confident in your statements?

Can we simulate rolling 2 dice with technology?  This can lead to using Core Math Tools simulators.  

Extension:

Other ways to look at the collected partnership data could be to look at measures of mean or median, create a dot plot or box plot of the data to look at variability or to look for outliers.  Keep in mind that if the teacher halts to activity, then this data reflects how many rolls students made rather than how many rolls it took to fill every space.  The class could compare this data with the estimate data each partnership made prior to beginning to roll the dice.









	
	Green Die

	Red Die
	
	1
	2
	3
	4
	5
	6

	
	1
	
	
	
	
	
	

	
	2
	
	
	
	
	
	

	
	3
	
	
	
	
	
	

	
	4
	
	
	
	
	
	

	
	5
	
	
	
	
	
	

	
	6
	
	
	
	
	
	






