Probability Lesson based on “Shake and Spill” from About Teaching Mathematics  by Marilyn Burns, found on p. 69, with additional support on p. 261-265.

Introducing  the lesson

Show the kids a two color chip (counter)(for our purposes I’ll use red and blue).  Ask the kids if you shake and spill the counter from a cup 10 times, how many times would you expect it to come up red?  How many blue?  Clarify ideas as needed but accept all answers as possible - redirect to the idea of what would you expect to happen based on the math.  Ask for the probability using language (equally likely) and as a fraction (1/2).   

Now ask the kids - what if you had four counters - what would you expect to happen?  List all the possible outcomes.   Some may say:

4 red, 4 blue, 2 red and 2 blue, 1 red and 3 blue, 3 red and 1 blue.  

Some may feel that there are different combinations of 2 red and 2 blues, or some of the other choices that are not all red, all blue.  Allow this discussion to take place and record any reasonable ideas on the board so that the kids can see them as the activity progresses.

Refer to each set of possible outcomes and attach a probability (as a fraction) of each occurring.  Compare the fractions for each set of outcomes to determine if all of the outcomes are equally likely or if some outcomes are more likely than others, depending on their sets of outcomes - for instance if kids think there are lots of ways to get 2 red and 2 blue than their thinking would reflect that outcome as more likely than  4 red - which there is only one way to get.

Have each  student make a prediction for the following:

If I shake and spill the four counters 30 times, how many times will I expect to get each combination:




4 Red _________




4 Blue  ________




2 Red and 2 Blue ________




1 Red and 3 Blue ________




3 Red and 1 Blue ________

Make a table so that all the class results can be recorded on the board.

Explore

Have students conduct the experiment (in pairs) and record their results.  Circulate around the room to assist as needed and keep kids on task.  

Students who are finished should record their results on the board that will show the class results.  Then they should get a copy of the tree diagram that shows all the possible combinations if the first chip comes out red, analyze it and attempt to complete the tree diagram that would show the possible combinations if the first chip comes out blue.  

Summarizing

Students should put their results on the class data table.  Using calculators assign a few kids each result to tabulate - have them compare their answers so that when they all get the same answer they know they added correctly.  

Ask the students the following questions:

How do the results compare with your predictions?

If they are similar, what reasoning do you think helped you understand what’s happening here?

If they are different, why do you think they are different?

Are the results reliable?  If not, why not?  What could we do to try and get more reliable results?  (If the kids think this, you may need to repeat the experiment and gather more data).  

Ask the kids who looked at the tree diagram, and if anyone wants to try and explain how they thought it might be showing what’s happening in the experiment.  Place the tree diagram on the document camera to refer to and refine and re-clarify their thinking so that the diagram makes sense to them.  Ask for volunteers and complete the tree diagram for the second outcome for chip 1.  

Ask a student to come up and circle or highlight with a colored pencil or marker all the ways you can get 4 red chips.  (1/16),then use a different color each to circle or highlight all 4 blue chips (1/16), 1 red, 3 blue (4/16), 3 red, 1 blue and 2 red, 2 blue (6/16)

Compare the probability as a fraction to the actual results by making each result into a fraction over the total number of pulls.  Ask the kids to compare the results to the probabilities from the tree diagram.  

Assessment/Extension:  Ask the students to make a tree diagram to show the probability of each outcome if you use 5 chips.  Then ask them to predict how many of each outcome you would expect to get if you shake and spill 100 times.

Shake and Spill Recording Sheet


      Name ______________

If I shake and spill the four counters 30 times, how many times will I expect to get each combination:




4 Red _________




4 Blue  ________




2 Red and 2 Blue ________




1 Red and 3 Blue ________




3 Red and 1 Blue ________

Shake and spill the four counters 30 times and record your results:






My Results


Class Results
4 Red:

4 Blue :  

2 Red and 2 Blue:

1 Red and 3 Blue:

3 Red and 1 Blue:

Tree Diagram of Shake and Spill with 4 counters
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