Mathematical Thinking – Lesson 2	A few ideas….
Learning Objectives
To solve a harder problem using skills developed last lesson. 

Potential Misconceptions/Tricky bits
Learners will often simply try a ‘brute force’ approach and start with very large circles, often making mistakes and not gathering too much information. You could perhaps ask them questions like ‘what do you think I’ll ask you to do once you’ve worked out 40 people?’, and ‘are you being systematic?’ or ‘is there another approach you could take’

Differentiation/Extension
· Act out the starting scene as a whole class, or work in groups to help working out smaller circle numbers.
· Representing the problem in binary leads to a very elegant solution (recording number of people and survivor)…Can you see it? Can you think why?
· What if we didn’t skip one person each time, but 2 or 3? 
· Can you find a mathematical way to record your solution? 

Other Notes
I really love this problem! A great way in is to act it out as an entire class – if the teacher knows their stuff they can quite quickly and easily position themselves to be the lone survivor too 
It’s an interesting pattern that emerges, this is particularly interesting as its quite easy to express using words but much more difficult using mathematical notation – this may be an eye-opener for the types of students who immediately search for formulae. There are also lots of really good points for discussion based around what students do (e.g. comparing the work of those who started with really large numbers to those who started smaller). 
[image: ]During this problem the teacher will more and more want to be encouraging students to use their solutions to predict larger numbers and test, as opposed to giving any more conclusive feedback. 
[bookmark: _GoBack]You can find a java applet that lets pupils try to figure out the safe spot for circles up to size 50 and different step sizes at http://www.cut-the-knot.org/recurrence/flavius.shtml . The applets are typically quite fiddly to get worki ng (many browsers don’t support and security settings become quickly outdated). For the best chances of getting it to work I recommend a Mozilla Firefox browser with updated java settings. You may also need to configure the java security settings to add an exception for the site (found under ‘configure java’ in your start menu)…. so more likely than not it will not work  
You may be wondering how somebody came to know and write the story – surely the Roman soldiers would have just turned up to find a cave of bodies? Well, legend has it that as the lone survivor, Josephus surrendered to the army having personally killed all of the other traitors of Rome, and was given a prime position in government. The moral of the story….
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