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Rock Around the Clock
(Probability)

Objective

Students will use the Monte Carlo method to determine a reasonable   number of packs of
gum that need to be purchased to win a complete set of prizes.

Overview of the Lesson

Students are introduced to the problem of determining a reasonable number of packs of
gum they would have to purchase in order to obtain all 6 cards containing pictures of
famous entertainers, past and present.  Students simulate this problem by selecting disks
numbered 1-6.  The outcome of each draw is recorded.  In groups, students are given
spinners, cups and disks, and number cubes and told to choose any simulation they wish
to start with, but will rotate through all of them eventually.  Results are recorded on
different colored Post Its.  The Post It results are then placed on a number line.  Students
discuss the overall results and describe how they determined a reasonable number of packs
of gum to be purchased.  Variances in the result due to the type of simulation used is
discussed and the idea of fair vs. unfair is explored.

Materials

Each Group:

❶ Spinner (divided into at least 6 regions)

❷ Number cube (6 faces)

❸ Cup containing 6 numbered disks

❹ Student Worksheet:  Rock and Roll Star Tally Sheet

❺ Post-Its ( 3 different colors)
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Procedure

Initiate the class by pretending that you are one of the more popular disc jockeys in your
area.  Using your radio voice make this big announcement :

Station WXYZ and Double Trouble Bubble Gum Company is please to announce to all of
you old time and new generation rock and rollers that we are sponsoring an all expense
paid trip to anywhere in the USA for you and your family to be our special guests at a rock
star concert, past and present, of your favorite rock star.  The rules of the contest are
simple.  A photograph of these rock stars has been placed in each pack of Double Trouble
Bubble Gum.  Just collect all six pictures and be the first to bring them into the station and
you are the winner.  It's just that simple.  The rock stars are Madonna, Bruce Springsteen,
Nirvana, M.C., Hammer, Elvis, or Bing Crosby.  (You will probably have to make
adjustments to these stars based on the interests of your students.)

Pose the problem:  What is a reasonable number of packs of gum you should purchase in
order to collect all six pictures?

Engage the students in dialogue by posing questions which will lead them to think about
some of the factors involved in this scenario.  For example:

☛ Has anyone ever participated in a contest like this one before?

☛ About how many packs would you expect to buy?

☛ Is it possible to get all six photos with only five packs?  Six packs?  Would you expect
this to happen?

☛ Is it possible not to get all six photos with 100 packs?  Would you expect this to happen?

Describe procedures to the whole class.  For example, if you use a die, assign one of the
numbers from one to six to each of the rock stars.  Each time the die is rolled, place a tally
beside that singer’s name which represents the number rolled.  This simulates the
purchase of a pack of gum and the photo of the rock and roll singer which was in the pack.
Students need to understand that there is an equal distribution of all six photos, therefore,
making it one chance in six that any particular photo is in any pack of gum.   A similar
procedure is used for the spinner and the disks.

Place students in groups.  Each group is given a die, a spinner, and a cup containing 6
numbered disks.  Each student is to simulate a trial run using each device.  A trial run is
over as soon as all six photos have been collected.

After a trial has been completed, students should total the number of packs of gun which
had to be purchased to get all six  stars.  Assign the die, spinner and disks a different color
Post-It.  Student are to record their totals on the appropriate color Post-It.  To collect and
analyze all of the data for a class summary, display the Post-Its on a large number line,
beginning with the number 6.  (To keep the data organized, place the Post-it on the
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appropriate number on the number line by color.  The result would be a colored-coded
histogram.)

At this point, have students work in small groups to analyze the data presented in the
histogram: (1) to determine a reasonable number of packs of gum should be purchased to
get all six stars and be ready to justify their answer, (2) to determine whether the die,
spinner, or disks provided a good simulation.

Allow student groups to report their conclusions.  Generally students will based the
answer to regarding the number of packs of gum that must be purchased on the results
from using one of the modes of central tendency, the mode and the median.  Tell students
that they have been doing Monte Carlo simulations in which numbers were generated by
devices such as a die, spinner, and disks.

Each colored Post-It should help students analyze whether the die, spinner, or disc
provided a good simulation.  Students should discuss each device.

Extensions & Connections

Pose the following problem to students:

The kid has challenged Doc to a pie-throwing contest.  Both have bad aims.  The
probability that Doc hits the kid on any one throw is 1/10;  the probability that the Kid hits
Doc on any one throw is 1/5.  Doc really would not like to get whipped cream on the fancy
tie he is wearing, so he thinks that throwing pies might be a bad idea.  “Okay” says the Kid,
“to even things out, you can go first and we’ll alternate throws until one of us gets hit.”
Doc wonders if this really evens things out.  Students should devise a plan to simulate this
problem.

Resources

National Council of Teachers of Mathematics.  Curriculum and Evaluation Standards for
School Mathematics Addenda Series: Dealing with Data and Chance.  (1991)  Reston,
Virginia.
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Ideas for Online Discussion

(Some ideas may apply to more than one standard of the NCTM Professional Standards for Teaching
Mathematics.)

Standard 1:  Worthwhile Mathematical Tasks

❶ Some educators feel that students should know the mathematical skills inherent in a
problem before they attempt to solve it.  Others feel that the learning of skills can be
incorporated in the context of solving the problem.  How do you feel about these
statements?

Standard 2:  Teachers’ Role in Discourse

❷ Traditionally, students have been reluctant and resistant to talking, writing and
reasoning together about mathematics.  The Standards emphasize students learning
from  other students.  Specifically, what guidance and encouragement do you provide
your students to use a variety of forms of communication.

❸ “Teachers must be committed to engaging every student to contributing to the thinking
of the class.”  (p. 36)  The video teacher suggests that groups should be constantly
“mixed-up.”  Share some of your ideas, techniques, and strategies for involving and
engaging     all    of your students?

Standard 5:  Tools for Enhancing Discourse

❹ The video illustrated three different devices for gathering data:  a die, a spinner, and
disks.  How did using this variety of materials open or limit  mathematical
communication and reasoning?

❺ What other tools could be used that used to introduce or enhance this concept?
Describe how you used these tools.

Standard 6:  Analysis of Teaching and Learning

❻ Assume you are in a team situation, how would you orient the other teachers to the
idea of simulation?  Provide some applications where it could be used.



Rock Star Tally Sheet
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ROCK STARS

Madonna

Bruce Springsteen

Nirvana
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Elvis

Bing Crosby

PBS MATHLINE® MSMP – Rock Around the Clock: Activity Sheet


