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The problem
Students have been asked to flip a coin 50 times. Some of them couldn’t be bothered and decided to fake their results instead. Can you tell the difference?
Your investigation
Task 1 – Examining real data
1. Flip a coin 50 times and record the results.
2. Collect results from 3 of your friends.
3. What are the total number of heads and tails in each trial?
4. What is the longest run of heads or tails (called the maximum streak length) in each trial?
5. How often does each trial change between heads and tails (called the mean streak length)?
For example, in the trial, “HHTTTHTHT”, the mean streak length would be (2+3+1+1+1+1)6 = 1.5
Task 2 – Determining the fakes
Here are the results from 3 students:
Student 1: HHHHH|HHHHH|HTHHH|HHHTT
Student 2: HHHHH|HTTTT|TTTHH|HHHHH
Student 3: HTHTH|THTHT|HTHTH|THTHT

1. Do you think these coin flip results are real or fake?
2. What makes you think that? How do these results compare with your ‘real’ results above?
3. Make a list of reasons to support your decision. You may like to consider the total number of heads and tails, the maximum streak length and the mean streak length. 



What about these results? 

HTHTT|HTTHT|HHHTT|HHTTH|HTTHT| THTTH|HTHHT|HTHTT|HHTHT|TTHHT

4. Do these results differ to the ones above? Were they harder or easier to analyse?
Task 3 – Your turn
You are to create your own set of fake results for the 50 coin toss. Try to make them as undetectable as possible.
Explain the strategies you used to make your ‘fake results’ undetectable. You may like to compare them to the ‘real’ data you collected in Task 1. 
Outcomes
MA5.1-1WM uses appropriate terminology, diagrams and symbols in mathematical contexts 
MA5.1-2WM selects and uses appropriate strategies to solve problems
MA5.1-3WM provides reasoning to support conclusions that are appropriate to the context
MA4-20SP analyses single sets of data using measures of location, and range 
MA4-21SP represents probabilities of simple and compound events 
MA5.1-12SP uses statistical displays to compare sets of data, and evaluates statistical claims made in the media
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