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 SEQ CHAPTER \h \r 1Roll’em

Roll’em is a fun way to introduce Probability to your students.

Rules and Procedure:  Have each student number down the edge of their paper from 2-12 or you can use the table below.  Explain to the students that you are going to roll a pair of dice and that they are going to try to guess the sum of each of the first 15 pairs.   They can draw circles or squares, or use counter chips to mark their selections.  They can choose to use all or just some of the numbers. For example, if 5 is their favorite number, they can put all 15 chips on 5, and if a 5 is rolled, they can cross out one 5, but only one.  The first person, or persons, to cross out all of their numbers is the winner(s).  

I play the first game with the students, and I pick poorly.  I say nothing about why we are playing the game.    We talk about the Theoretical Probability after the first game.  I usually have them exchange papers.  I use the Dice feature on my TI 73 overhead calculator to generate the pairs, so that the student can see each combination rolled.  The dice feature can be found by pressing the ( Key, then go to the Probability Menu, choose dice (2) and start rolling.  I use my Teacher’s overhead to keep track of my picks and to keep a tally.  As the game is played the students start to notice that certain combinations occur more often than others.  After the game is over I usually reward the winner(s), and I show them the Sample Space, then we start talking about the Theoretical Probability.  We find the probability for each possible sum.  Some of the questions I ask are:  Did we get what we expected?  Did any sum turn up more or less than it should have?  Then we talk about Relative Frequency is, and find Relative Frequency for each sum to see what really happened.   By then the students are ready to play again.  The second time we play the game most student’s choices are quite different than the first game.  I continue my tally but I choose a different color for the marks.   

There are several activities that you can use to follow up this activity. Boxcars and One Eyed Jacks © is a great resource if you are looking for ways to make learning fun.  I like the To the Top activity, because it allows the students to discover the sample space.  I also like to use the TI Probability Simulation Application.  It allows the students to look at a large sample quickly and without the noise that the dice make.  If you choose to use the dice function, have your students make sure that they seed their calculators first.  Seeding assures that each student gets different data.  To seed the calculator, have the student type the month and day of their birth into the calculator (i.e., 929( rand).  The random number can be found by pressing the ( key and going to the probability menu and choosing rand.  

	Sum
	Picks
	Tally

	2

3

4

5

6

7

8

9

10

11

12
	
	


Sample Space

(1, 1)
(1, 2)
(1, 3)
(1, 4)
(1, 5)
(1, 6)

(2, 1)
(2, 2)
(2, 3)
(2, 4)
(2, 5)
(2, 6)

(3, 1)
(3, 2)
(3, 3)
(3, 4)
(3, 5)
(3, 6)

(4, 1)
(4, 2)
(4, 3)
(4, 4)
(4, 5)
(4, 6)

(5, 1)
(5, 2)
(5, 3)
(5, 4)
(5, 5)
(5, 6)

(6, 1)
(6, 2)
(6, 3)
(6, 4)
(6, 5)
(6, 6)

SKUNK!

SKUNK is a game that helps teach multiplication facts. Give each student a game sheet, or have him or her write SKUNK on his or her paper with one letter per column.  Each letter in the word SKUNK represents a round.  Have the class stand and tell them that they will be playing a multiplication game.  The students need to know that ZERO is the SKUNK number.  In other words, if the product of the two numbers is zero, and any student is standing, they lose all the points for that round. They can choose to sit at any time during the round and freeze, or to lock in, their points for that round.  If they choose to freeze, they have to circle their score at that point.  At the end of the 5th round, or the “K” round, they will add up all their points for all 5 rounds and the high score wins. I also never start a round with zero, so if zero product begins a round, I throw it out. You may probably want to play a practice round the first time you play the game.  

When S round begins, have the students stand, then generate your first pair of numbers.  If your first pair was (5,8), you would have the students say “five times eight is 40”.  Now the students have the choice to freeze, and keep the 40 points they have earned by sitting down.   They do this by sitting down and circling the 40 on their score sheets.  Those choosing freeze remain sitting for the rest of that round.  If they choose to continue playing, they risk losing the 40 points, but they also have a chance of scoring more!     

If the next two numbers are (4,9) the students say “four times nine equals 36, 36 plus 40 equals 76”.  Again they have the choice of sitting down or continuing to play.  If they sit, they circle their score, which at this point are 76. If they choose to continue they are risking the 76 points if a skunk number is generated.  So, if on the next turn (0,6) appear, the product of zero - the Skunk number - means that those still standing lose all of their points for that round. It also means the round is over, and everyone is back for the next round. The person with the most total points after round K is the winner. 

Use the calculator’s random integer function to generate numbers.  This can be found by pressing the ( key on the calculator then going to the Probability menu and choosing Randlnt (0,10,2).  This is telling the calculator that you want Random integers from zero to ten, two numbers at a time.  You can also choose different numbers to use. If you are teaching basic multiplication facts to twelve, then choose 0-12 – but remember the bigger the range, the longer the game. 

Variation 1:  Choose random integers – 10 to 10 – have the students choose whether they are going for the highest or lowest score, and have them write High Score or Low Score on their paper before you start playing.  Remember the larger the range the longer each round lasts.  In this version of the game everyone must stand for at least one set of numbers per round.  

Variation 2:  The same as Variation 1, but you take the sum or difference of each number.  Zero can still be the SKUNK number.
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Fair or Not Fair

Students are to determine whether a game is fair or not.  In this game students will work in pairs with one calculator between them.  Before the game is played the students must decide which of them will be Player 1 and who will be Player 2.  Have the students press the ( key and go to the Probability Menu.  They are to choose the dice feature on the calculator “dice (2)”.  Hand out the game sheet and explain that when the pair of number appear on the calculator appear, they need to find the product of the two numbers.  Player 1 is assigned to the odd lane because 1 is an odd number, and Player 2 is assigned to the even lane because 2 is even.  Player 1 can move their game piece only when the product of the two numbers is odd, and Player 2 can only move their game piece the product is even.  The first person to reach the top is the winner.  

After the game is played ask Player 1 to raise their hand if they won, then do the same for Player 2.  Now you can be begin your discussion whether thy thing it a fair game, why or why not?  You may want to create the table below.  To show why the game is not fair.  You can now ask the to play the game again, but this time use the sum of the two numbers, and determine if this would be a fair game.
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Fair Or Not

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	Player 1
	Player 2


The Telekinetic Teacher

Materials:   4 dice—one red, one yellow, one white, and one blue 



Mark the dice as described below:




Numbers on blue die – 1, 7, 8, 0, 9, 8



Numbers on red die – 3, 11, 10, 1, 9, 2




Numbers on white die – 4, 5, 12, 3, 11, 4



Numbers on yellow die – 5, 5, 6, 6, 7, 7



Tally sheets

Directions:  The choice is yours, of course, but it is really fun to “ham this game up.”

Have the students work in pairs or groups of any convenient size.  Explain that the game will consist of the “student team” rolling one die, and the “TKT” (telekinetic teacher) rolling another one—the person with the highest number on the roll getting a point for that turn—no points for a tie, of course.  This is where the “ham” part comes in, invite the students to discuss among themselves, and then pick any colored die they want.  The “TKT” (that’s me) will pick one of the other colors, and then using my telekinetic powers, “will” my die to come up with a higher number more often than theirs!  Obviously, since you can’t actually roll the die yourself unless you’re playing against the whole class as one player, you have to ask them to appoint one of their members to roll for you, but that they MUST be honest in their tally of who gets the points.  Play for at least 30 turns—more if time permits.

After playing for 30 turns (or whatever time has been allowed), ask students to report on who won at each “station”—the student(s) or the “TKT”—obviously, if you’ve done it right, they will find that the “TKT” won most, if not all, the games!  So the question will clearly come up—“How did you do that??”  [They probably won’t buy the telekinesis explanation!]  Have the class explore the possible results and determine the probabilities of the student and the “TKT” winning.  

Decide as a class how to develop the tables to determine who wins with the different die (Blue vs. Red, Red vs. White, White vs. Yellow, Yellow vs. Blue).  The class will find the following results.


Blue vs. Red:  Red will win 22, Blue will win 12, Tie 2

Red vs. White:  White will win 22, Red will win 12, Tie 2

White vs. Yellow:  Yellow will win 22, White will win 12, Tie 2

Yellow vs. Blue:  Blue will win 22, Yellow will win 12, Tie 2

So, if the student picks Blue, you pick Red, etc.  No matter what the “opponent” picks, you can always pick a die that will have a much greater probability of winning.

Extra Challenge:  Can you find a “combination” of dice that will produce a fair game?  (answer:  Yellow vs. Red – each will win 18)
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Tally Sheet


Tally Sheet
The Horse Race Game
Materials:  Standard dice


         Game boards


         Counters

Directions:  This game can be played in groups of 2, 3, 4, or more.  Provide each group with a game board.  The numbers on the sheet are the possible sums when a pair of dice are rolled.

Have students place one counter (horse) on each of the numbers from 2 – 12 on the game board.

Students roll the dice and find the sum of the two dice rolled.  Move the “horse” corresponding to that sum one space toward the finish line.  Roll the dice until one horse reaches (or crosses—students can decide) the finish line.

Invite students to pick the “horse” they think will win before starting the game.  Encourage students to discuss reasons for their choices (lucky number, dice more likely to give that sum, etc.)

As the race proceeds, encourage students to talk about what seems to be happening; e.g., are certain horses moving faster than other ones?  Why?  Are there any horses that haven’t moved at all? etc.

When the “races” are finished, raise questions such as:

· Look at the positions of the different horses at the end of the race—what do you observe?

· Were there horses that seemed to move more often then others and if there were why do you think this happened?

· Are there sums that seem to come up more often than other sums? 

Finish by making a list of the (36) possible outcomes when a pair of dice are rolled.  Discuss the “theoretical probability” of each sum, and compare them.
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	10
	11
	12


FROG OLYMPICS
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NAME _______________________________   DATE __________________   PERIOD ____

HIGH JUMP:

Using your origami frog, test how high it can jump.  You will be given three tries to see how many centimeters high your frog can jump by jumping over the yard stick.

1st _____cm


2nd _____cm


3rd _____cm
Select the highest jump out of your three tries and record it below as well as on the white board.


Highest Jump _____cm
LONG JUMP:

Using your origami frog, test how far it can jump.  You will be give three tries to see how many inches long your frog can jump.

1st _____in



2nd _____in


3rd _____in
Select the longest jump out of your three tries and record it below as well as on the white board.


Longest Jump _____in

JUMP IN THE CUP:

Place your origami frog on the starting line and test how many times it will jump into the cup.  Record your results in the frequency table below.  Test your frog 20 times.  Also record your final results on the white board.
	
	TALLY
	FREQUENCY

	IN
	
	

	OUT
	
	


What is the probability that your frog will jump in the cup?  __________

What is the probability that your frog will jump out of the cup?  __________

UPSIDE DOWN OR RIGHT SIDE UP:

Using your origami frog, test to see how many times it will flip upside down or right side up when it jumps.  Record your results in the frequency table below.  Test your frog 20 times.  Also record your results on the white board.

	
	TALLY
	FREQUENCY

	UPSIDE DOWN
	
	

	RIGHT SIDE UP
	
	


What is the probability that your frog will jump upside down?  __________

What is the probability that your frog will jump right side up?  __________

1. Using the classes information recorded on the board create a histogram of the “high jump” or the “long jump” information.  Make sure you specify on the line below which graph you will be doing.  Also, calculate the mean, median, mode, and range.  

__________________________________


mean: ________     median: ________     mode: ________     range: ________

2. Enter the data from the jump you did not select above onto the graphing calculator and create a box and whisker plot.  Make a sketch of it below and record the minimum, maximum, median, Q1, and Q3.

min: _______     max: _______     med: _______     Q1: _______     Q3: _______

3. Use the class information from the “jump in the cup” and “upside down or right side up” activity, to answer the following questions.


a.  What is the probability of jumping in the cup?  __________


b.  What is the probability of jumping out of the cup?  __________


c.  What is the probability of jumping upside down?  __________


d.  What is the probability of jumping right side up?  __________


e.  How close is the class probability to the probability of just your frog?


d.  Does the experimental probability come close to the theoretical probability?  Explain why or why not.

4.  Using at least three sentences tell me what you learned from doing the  “Frog Olympics.” 

5.   What did you like and dislike about the activity?

TKT
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