Looking at research in mathematics: how might this be useful for Templeton? 

Encouraging talented young people to pursue a mathematical career could be helped by showing them what it is like to do research mathematics and why that is rewarding in itself.

Research is about discovering problems, collaborating with others, solving the problem and communicating what you have done. It is about exploration rather than following instructions. 

The research process could be said to look like this:
· Which problem should I work on? What am I interested in and what will be useful to have a solution to? Do I know other people who are working in areas that interest me?
· Judging difficulty: is this problem worth the effort? Is there a mechanical/algorithmic way of solving it that is worth the time? Will I be able to do something reasonable with it in a reasonable time? What is the payoff?

· Exploring: how should I approach this problem? Can I solve some small piece of it?  What techniques do I know already which might work? Can I alter what I know already to solve it or does it need a radically new method? 

· Core features: what are the core features of this problem? 
· Seeking help/making connections: how would I explain this to someone else in a way they could understand so they could help me? Has this problem been solved before in another area? Can I get help with solving some small piece from work someone else can do / has done?
· Checking my solution: is this first solution I have found correct? Is it reasonable and can I simplify it?

· Communicating my solution:  how can I explain this in the best way possible to get recognition for the work I have done and help others use it in their work?

· Extending the solution: which other problems will this method work for? Can I adapt or extend it so it works on other more complicated problems? What new avenues have opened up as a result of this work which I might consider pursuing in the future?

Analysing the clock problem against these elements of research: 

Which Problem? : It has a range of well-defined problems you can tackle and the student can make choices. The number of problems is a plus.

Judging Difficulty: Some of the questions are easier than others. Would it be good to have questions that are impossible or extremely difficult to model the core research skill of managing the difficulty of the problems you solve or that some may be impossible? 

Exploring:  Having the clock as a program makes it possible to play the game a lot which is a good way of exploring the underlying processes easily. 
Core Features: The game has a core feature (the sum of the highest and lowest time steps is what you need to use every time, assuming the steps are available). What about having three of four interacting components? 

Seeking Help/Making Connections:  What about having a toolbox of seemingly unconnected ideas so you need to decide what to choose?
Checking my Solution: Could there be a system where you could let others play your games? So if you make one where you think player 2 always wins, someone else can try to beat it as player 1? Gallery? How does it link to NRICH page? 
Communicating my Solution: Who are you going to tell about what you have done? Is there a website of games plus some text about how they work? Eg: Player 2 always wins because it is always possible for them to force the game into n x highest step + smallest step o'clock etc. Gallery? 
Extending the Solution: Q14 and Q15 tackled this yet only through different representations of the problem rather than extending thinking.  Is there a way of making a game with a second or third core feature? Second or third core could be: 
"Approaching Midnight" as is but with players getting to pick which increments they use from a pool and then that number cannot be used again. Or 2D – going down a staircase rather than a straight line - possibly Vectors. Or you play a sequence of games with different start times (pre-declared) and the loser of each round gets to pick who goes first in the next round. Or a random number is added to the increment they pick.

Conclusion 

The game is good at establishing a research agenda. There is the potential to add more depth and a larger difficulty range in the problems. 
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