Lesson Plan
 “Let it Snow” 
Adapted from “Newspaper Route”, Navigating through Probability in Grades 6 – 8, NCTM

Grade Level:  7

Time:  45 - 60 minutes

Pre-requisite knowledge:

(7.SP.5) Understand that the probability of a chance event is a number between 0 and 1 that expresses the likelihood of the event occurring. Larger numbers indicate greater likelihood. A probability near 0 indicates an unlikely event, a probability around 1/2 indicates an event that is neither unlikely nor likely, and a probability near 1 indicates a likely event.

Iowa Core Standards in this Lesson:  

(7.SP.6)  Approximate the probability of a chance event by collecting data on the chance process that produces it and observing its long-run relative frequency, and predict the approximate relative frequency given the probability.

(7.SP.7.) Develop a probability model and use it to find probabilities of events. Compare probabilities from a model to observed frequencies; if the agreement is not good, explain possible sources of the discrepancy. 
a. Develop a uniform probability model by assigning equal probability to all outcomes, and use the model to determine probabilities of events.
b.  Develop a probability model (which may not be uniform) by observing frequencies in data generated from a chance process. 

(7.SP.8.) Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation. 
a. Understand that, just as with simple events, the probability of a compound event is the fraction of outcomes in the sample space for which the compound event occurs. 
b. Represent sample spaces for compound events using methods such as organized lists, tables and tree diagrams. For an event described in everyday language (e.g., "rolling double sixes"), identify the outcomes in the sample space which compose the event. 
c. Design and use a simulation to generate frequencies for compound events. 

Materials Needed:   Student activity sheet “Let it Snow”, Simulation materials (bags, money, spinners, dice, cards, unifix cubes, calculators, table of random numbers), data collection sheet for experimental trials (at end of lesson plan)

Launch

Present the students with this situation:

When Chuck was younger he had a paper route.  Each customer paid Chuck $6 every week.  One day, Mr. Jones did not have the correct amount of cash for Chuck.  He only had three $1 bills and one $20 bill.  He offered to let Chuck have one of the bills pulled out of a paper sack.  Chuck was skeptical and said no.  Finally, Mr. Jones wrote Chuck a check.  However, on his way home, Chuck began to wonder, if he were to do this every week, would his chances of getting that $20 bill be worth the risk.

Ask the class “What advice would you give Chuck?”  Have students think about this individually for a minute and then ask for volunteers to answer and to explain their  thinking.

Their work could involve the probability of getting a one dollar bill is ¾ while getting a twenty dollar bill is ¼.  In 4 weeks, if he got each of the bills once, he would get $23.  The mean for 4 weeks would be $5.75.

Students may think that either getting a “1” or a “20” is equally likely.  Using materials, have other students demonstrate why this is not true.

Explore 

Create pairs or groups of three.  Give the students this scenario:

Imagine that you are responsible for the snow removal for your elderly and wily neighbor, Miss Giving.  She pays you weekly during the snow season (15 weeks from December to March) so as to budget her payments. 

She would like to make you a deal for the snow season (15 weeks).  Instead of your $25 payment, Miss Giving would like to offer you a chance every week to draw two bills from a bag containing 1 fifty dollar bill and 5 five dollar bills.  You must draw one bill at a time.  Should you take her up on this offer?  Or do you have misgivings?

Ask students how this situation is different from the paper carrier one.  Explore their thinking to include understanding:
· Drawing 2 bills are involved
· You do not replace the first bill in the sack before you draw the second
· The total amounts for the money could be $55 or $10
· There are more than 6 different outcomes (students need to see that each $5 bill is unique--refer to the bill’s serial number if you need to illustrate the difference).

Have the students complete the “Let it Snow” activity pages, noting that there is a “check your work with your teacher” prompt after number 1, but the teacher should monitor student’s work during this exploration time. 

As the students finish number five, on chart paper have them post the number of times they got $10, the number of times they got $55, and weekly mean amount their simulation generated (expected value).

One use of this collection is to create a class data set to assist in answering number 8. Another use is to focus students during the summary on answering whether Miss Giving’s offer was a good deal or not.  

Ways to simulate may include a die, calculator with random number generator, using unifix cubes, spinners, probability simulator of Common Core Tools program.

Key Ideas to consider:

	Key ideas/important points
	Teacher strategies/actions

	All possible outcomes of selecting the two bills must be accurately counted.



Students will be able to create and perform a simulation for the problem posed.

	Check student paper at the completion of number 1.  If the method used is appropriate, but some outcomes have been missed, then have the student reuse the method.  If the method used is inappropriate, suggest a counting method.

Check student paper at the completion of number 3.  If the simulation was not correct, have students model it for you and justify their steps.




Guiding Questions

	Good questions to ask
	Possible student responses or actions
	Possible teacher responses

	How can you get a total of $10?

Does it matter if you draw the fifty dollar first or second when you are finding the outcome of getting $55?



	By drawing two fives


Yes it does




No it doesn’t
	Which two fives?  Are there different combinations?

Can you explain why? (the student sees that there are 10 ways to get 55, he sees 50 followed by five different 5s and also 5 different 5s followed by a fifty)

Can you explain why? (the student may see that a pair of 50 and 5 is the same no matter which was chosen first)




Misconceptions, Errors, Trouble Spots

	Possible errors or trouble spots
	Teacher questions/actions to resolve them

	A student will not be able to accurately find (or count) all possible outcomes.



In creating the simulation, a student does not select a model which accurately shows the correct probability needed for the outcomes.


In finding the number of outcomes, students may miscount (double count some ways to make 10, but not 55 or may only see 2 outcomes, 10 and 55)

In answering number 1, a student may reply that there are only 2 ways, $10 and $55.
	Provide the students with a strategy(ies) such as counting trees or modeling with money or unifix cubes.  Have the student demonstrate their counting.

“I see you used a coin to simulate whether a total of 10 or 55 have been chosen.  How does the probability of getting a heads or tails show 1/3 and 2/3?  Can you think of another way to show thirds that you could use? “

“Can you show how you determined your number of outcomes using a chart or manipulatives?  Are there multiple ways in which you could get $10?  $55?”

“Can you list all the ways that those totals could occur?  How many ways can you pair the $50 with a $5?



Summarize

Have students share their methods for determining all possible outcomes that can occur when  drawing two bills from the bag (number 1).  Note:  You may want to select students to present/answer this from observing their work.

Have students share the simulation they used to determine the answer to the problem (number 2 or number 3).  Note:  You may want to select students to present/answer this.

Have students share their answer to number 7 and number 8, “Is Miss Giving’s offer a good deal?  Explain.  Note:  Use the data you collected during the explore portion to help guide the discussion.  

   
Extension(s)

A.	Consider what would happen if there were different distributions of bills:  For example, two $50 bills and four $5 bills, or one $50 bill and eight $5 bills.  Which set of bills in the bag is more favorable to the carrier?  Which is more favorable to the customer?

B.	Can you find an arrangement of bills that will favor you, but appear to be favorable to Miss Giving?

C.	Use the class data to make a box plot of the simulated data.  What information could you get from doing this?  What does the median show?  How would this compare with theoretical results?  In what other ways could you display this data?


Chart for class data:

	Number of times you got $10
	Number of times you got $55
	Mean Value per week

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



image1.wmf

oleObject1.bin

