High Fives

For this problem, you need to be able to generate random numbers between 1 and 5. You could do this by:
· Using the random number function on a calculator or spreadsheet
· Putting five counters in a bag and picking one out
· Making a five-sided spinner
· Rolling a ten-sided dice, and if you get an answer greater than 5, subtracting 5
Imagine spinning two 1 to 5 spinners, and writing down the higher of the two numbers. 
If you did this lots of times, how often would you expect to write 5? 4? 3? 2? 1?
Let’s try an experiment to find out. Generate some pairs of random numbers. 
For each pair of numbers, write down the larger of the two. So for example, if you got the numbers 2 and 4, you’d write down 4, and if you got 3 and 3, you’d write down 3.
Do this 100 times (you may want to work in a group to do this, or use a spreadsheet to generate the numbers automatically). You could use a bar chart to show your results. 
Are your results what you expected? Sometimes mathematicians predict the results of an experiment using theoretical distributions.
Here is a sample space diagram that you could complete to identify the highest number in each possible case:
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In 25 trials, how many times would you expect to write 1? 2? 3? 4? 5?
How could you scale this up to work out how often each number would occur in 100 trials?
Can you picture what the sample space diagram would look like if the spinners went from 1 to 6 instead of 1 and 5? How many times would you expect to write 6? 5? 4? …
If your spinners went from 1 to 7, how many times would you expect to write 7? 6? …
Can you work out how many times you’d write down the largest number if the spinners went from 1 to 10? 
Or 1 to 100?

High Fives 
Teachers’ Resources
Why do this problem?
In this problem, students are invited to explore the distribution of the larger of a pair of random numbers, and to critique experimental and theoretical approaches to calculating probabilities. Students can use sample space diagrams to help them notice patterns, make conjectures, and generalise for cases that are too large to explore experimentally.
Possible approach
This problem offers a great opportunity to do some work with spreadsheets. Students could use the random number function to generate a set of 100 pairs of random numbers, find the larger of the two, and then plot a graph showing the distribution. 
Alternatively, students could generate random numbers using spinners, dice, or counters.
Invite students to imagine spinning two 1 to 5 spinners, and writing down the higher of the two numbers. If they did this lots of times, how often would they expect to write each of the numbers from 1 to 5? Give them a short time to think and then discuss with a partner, before sharing ideas. Students may intuitively realise that 5 will appear much more often than 1, but they may not have a sense of the proportions of each number. 
Introduce the experiment and then give students time to perform or simulate 100 trials and represent their results, perhaps as a bar chart. Then share with students the idea that mathematicians often use theoretical probabilities as a way to explain and understand experimental data. As a class, fill in the sample space diagram for two 1-5 spinners and invite students to reflect on any patterns they see. 
Next, invite students to picture what the sample space diagram might look like for a pair of 1-6 spinners, 1-7 spinners, 1-20 spinners or even 1-100 spinners. Can they work out how many times each number will appear on each sample space diagram?
One way to finish off the lesson could be to simulate a large number of trials for a 1-10 spinner and see how closely the distribution from the simulation matches the prediction from the sample space diagram.
Key questions
What needs to happen on the two spinners in order for me to write down a 1? 
If I get a 4 on the first 1 to 5 spinner, how likely is it that I will write down a 4?
Where do the 1s appear in the sample space diagram? The 2s? The 3s? … 
How many times will each number appear?
[bookmark: _GoBack]Possible support
Students could start by exploring spinners with fewer numbers and work up to 1-5.

Possible extension
In the sample space diagrams, each number appears an odd number of times. Students could explore why the sequence of odd numbers always adds up to a square number.
