Probability Lesson based on “Tile Trading” from About Teaching Mathematics by Marilyn Burns, found on p. 68.

Introducing the lesson:  

Present or review concepts:  Tell kids you have a bag of 15 blue tiles.  Ask what is the probability that you will reach in and pull out a red tile?  If they say it is impossible, write that on the board and then ask for the probability as a fraction (0/15).  Have a student build a bag with 15 blue tiles.  Then ask what if I have a bag of 15 red tiles.  What is the probability that I will reach in and pull out a red tile now?  If the kids say it is certain, write that on the opposite end of the board (so it will serve as a continuum)  and ask for the probability as a fraction.  (15/15)  Ask the kids what 15/15 really means and use some other examples that show if the probability is = 1 whole than that outcome is certain.  This might be a good time to expand to introduce percents - 0% for impossible and 100% for certain.  

Now ask the kids if I shake the blue bag (Bag A) and pull out a tile and put it in the red bag (Bag B) how does that change the probability in Bag A of pulling out a red tile - (it doesn’t) and how does that change the probability of pulling out a red tile in Bag B - it is still most likely but now it is possible to pull out a blue tile.  Ask for each probability as a fraction.  Ask a volunteer to place the probability of pulling out the red tile in bag B  on the continuum - with the fraction 15/16 chance of pulling red out of bag B.)    Ask for validation from the class about where it would be and explain why.  

Present the problem:  What would happen if I take a random tile out of Bag B and add it to Bag A.  Make sure the students understand that now each bag will have 15 tiles again.  What color tile will you most likely take out of Bag B?  (Red, there are 15 red in there).  What if I did this 30 times altogether?  What would you predict would be in each of the bags at the end of the 30 trades?  

Exploring

Give kids time in their groups to discuss their prediction and come to a consensus for:

Bag A:  _______ Blue _______ Red

Bag B:  _______ Blue _______Red

Circulate around to help clarify the  problem as needed.  It might be helpful to have these directions on the board or somewhere the kids could see them:

Shake Bag A.  Move one tile from A to B.  

Shake Bag B.  Move one tile from B to A.  

Repeat so that you have moved tiles 30 times.  

Ask each group to post their prediction on a piece of chart paper so that all groups can see.  Have each group explain their reasoning for their prediction.  At the end of the discussion allow groups time to discuss their predictions again and change them if they have heard something that altered their thought processes. 

Tell kids that in order to collect more data, they will be working in pairs to conduct the probability experiment.
Have each pair of students collect the materials they need and conduct the experiment.  Circulate around the room to assist when needed or to help keep kids on task.  

As students finish they should post their results on the chart paper where their predictions are hanging.  Then have a question ready that asks - what if you started with fewer tiles in each bag - would your results have been similar or different?  They should make a prediction and repeat the experiment for a smaller number of tiles, holding onto the results until a class discussion on the 30 tile problem has occurred.

Summarizing

Have each pair of students record their results on the chart paper where their predictions are written.  As they assemble together, ask the pairs to compare their results to the other pairs in their original group and to their predictions.  When everyone is settled ask kids to look at the data collected for the whole class and think about what they notice.   Ask students:

Are there any patterns in the data that was collected during the experiment?  If so, explain....

How do the results compare with the predictions?  If they are different, why do you think this is true?  If they are similar what reasoning do you think most helped when making predictions?  

Ask the extension problem - What if you started with fewer tiles in each bag  - would your results have been similar or different?  Ask the groups that completed this task to share their results.  If there is time or to start the next day’s lesson, repeat the experiment with fewer tiles.

