Research - How do you generate knowledge?
No external sources or web searches allowed. Please do not use a web search, books, or external resources, since the goal is for your group to attempt your problem without outside help and to reflect on your strategies. There is no need to solve any questions in the time allotted. 
Work on your problem goal and (if time allows) some of the related extensions until time is called, but keep track of your research processes.  
Turn in by the end of class – one per group:
1. Did your group use paper, manipulatives, pictures, or some combination?

2. What general strategies did you try? Ie did you look at examples and then try and look for patterns, dive right in and attack the problem head on, plot out a strategy and division of the work, etc.?

3. How did you communicate and work with each other - did you work alone and then explain to each other what you had done, or work collaboratively, or some of each? Did you split up portions of the problem?

4. Did your group enjoy working on your problem? If so, what was enjoyable? What would have made it more enjoyable?

19 Nice Ones

For this game you need 19 objects (like pennies, checkers, or marbles) and 2 players. Each player will take turns removing some number of objects from the group. A player may remove 1, 2, or 3 objects at a time. The way a player wins the game is by not picking up the last object.

Goal:  Is there is a winning strategy that you could use to always force your opponent to take the last object? If so, does that strategy depend on going first or second?

Here are some extensions of the problem, as times allows:

Would your strategy work for 29 Nice Ones? Or for 40 Nice Ones? Could you generalize a winning strategy for this game played with any number of objects?

Now change the rules of the game. Suppose that to play 19 Nice Ones you were only allowed to take 1 or 2 objects at a time. Play a few times with this new rule. Is there a winning strategy? Could this strategy be applied to any number of Nice Ones?

Now consider generalizing a winning strategy based on the number of items a player is allowed to take. Suppose you have some fixed number of Nice Ones. Is there a winning strategy for the game when a player may take


- 1 or 2 objects at a time?


- 1, 2, or 3 objects at a time?


- 1, 2, 3, or 4 objects at a time?


- 1, 2, 3, … or n objects at a time?

