Unit C Mathematics Investigation
Leapfrog Investigation

These notes are to accompany the Powerpoint slides.

Overview:
This is a “Low Threshold High Ceiling” investigation as all students will be able to take part but the most able can be extended. This investigation will develop the problem solving and resilience of students as they will likely require multiple attempts to work out the optimum strategy. The most able students might then be able to work out the algebraic patterns involved.
You have the same number red and yellow (different coloured) frogs on either side of an empty lily pad. Frogs are allowed to slide into an empty lily pad, or jump over another jump. The aim is to swap the coloured frogs onto the opposite side in the minimum number of moves. 
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Teachers can use students at the front of the class to represent the red and yellow frogs (maybe boys as red frogs and girls as yellow frogs). This can be a visually informative way for students of lower attainment to get to grips with the problem in slides 6 – 11.


Slide 1 – Starter
You can adapt these sequences to whatever you feel is the baseline attainment level of the class.
1. 20, 23, 26 (3n + 2)
2. 50, 58, 66 (8n – 6)
3. -11, -17, -23 (-6n + 25)
4. -2, -11, -20 (-9n + 43)
5. 25, 36, 49 (n squared)

Slide 2 – Problem Solving
Discuss with students where problem solving might be useful.
Exams
Computer games
Games – physical object games
Office environments
Creative work (like architecture)

Slide 3 – Millennium Prize Problems
Millennium Prize Problems – there are 7 problems that real mathematicians are trying to solve. Each are worth one million dollars (bit like Who Wants To Be a Millionaire!)
Slide 4 – the Riemann Hypothesis
One Millennium Prize Problem is if mathematicians are able to work out a pattern in the prime numbers. Discussion on what prime numbers are (a whole number which has only two whole number factors, 1 and itself).  Compare to patterns in the sequences we saw in the starter task such. Get students to work out next number in easy sequences like 3, 6, 9 or 30, 25, 20, 15.

Slide 5 – What kind of student can solve problems?
Discussion on growth vs fixed mindset
Why is growth mindset important for maths (and all other subjects)

Slide 6 – 11
Explanation of leapfrog investigation rules
Slide 12 – Input table for students to set up 

Slide 13 – 15 How does a 2 by 2 frog set up work

Slide 16 – 17 Investigation results

Slide 18 – 21 Final results
Students who find the project challenging can aim to try to slowly reduce the number of total moves to the minimum number of moves.
To extend the top students, they can work out the pattern in the jumps (n squared) or slides (2n). So total moves (n) = 2n (slides) + n squared (jumps).

Final extension – you can ask what happens when you don’t have the same number of frogs on each side.


Resources needed:
Laptops/tablets – if your school has these, the students can try out the frogs can on the Nrich maths website
[bookmark: _GoBack]https://nrich.maths.org/content/00/12/game1/frogs/index.html#/student

If you prefer, you can use tangible objects such as counters, Lego bricks etc to represent the frogs as show here
https://www.youtube.com/watch?v=ze1OuOMcqbE

Video for teacher to see
MyMaths.co.uk YouTube completed version of 3 by 3 frog:
https://www.youtube.com/watch?v=R8wkhae4Pvg
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