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Information
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Methods of collecting data
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Which data collection method?
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Evaluating headlines



6 of 14 © Boardworks 2013

Aaron: “When you throw a die sixty times you get 10 
sixes, because the probability of getting a six is    . ”     6

12 10 8 14 5 11

1

Monica: “But I’ve just thrown a fair die sixty 
times and these are my results!”

How can Monica’s results be explained?

An experiment
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Monica’s results can be expressed using relative frequencies 
– also called experimental probabilities.

Experimental probability is found by dividing each 
frequency by the total number of trials. The sum 
of experimental probabilities always equals 1.

Monica: experimental probability

Each time Monica repeats her experiment, she 
may get slightly different results.
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Aaron’s argument is based on theoretical probability.

Aaron: theoretical probability

Since the die is fair, each side has an equal chance of showing 
up, but this does not mean that in every instance a die is thrown 
60 times, each number shows up 10 times.

It is possible that a number doesn’t show up at all.

Calculate the probability that each number 
shows up exactly once in six throws.

(1/6)6 × 6! = 0.0154

Calculate the probability that one number 
never shows in six throws.

(5/6)6 = 0.3349
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These histograms represent the experimental probabilities of 
throwing a fair die 60 times and 6000 times.

Which histogram best approximates the theoretical 
probabilities?

Histograms
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What would happen if the die could be thrown an infinite 
number of times?

The experimental probability varies each time an experiment is 
repeated, but the more times the experiment is repeated, the 
closer the results get to the theoretical probability.

The law of large numbers

If a die could be thrown an infinite number of 
times, the experimental probability would 
equal the theoretical probability: 1⁄6

This idea is called the law of 
large numbers.
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Probability distribution

A probability distribution describes an underlying process or 
population – it gives the theoretical probabilities.

For example, when 
rolling a die, the 
probability of each 
number showing is 1⁄6.

In a discrete probability distribution, each probability is between 
0 and 1 inclusive, and the sum of all the probabilities must be 1.
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Dropping buttered toast
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Coin game
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As the number of games increases, the experimental 
probability should get closer to the theoretical probability of 
winning a game.

Coin game results
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