Lisa McFaddin
April 17, 2009
Grade Level: 4th grade
Subject: Math
Group size: Whole class

Time allotted: 1 hour, 15 minutes

Objectives and Goals: Probability and statistics
Title: How many drops does it take? 

· TEKS (4.13) Probability and Statistics

The student solves problems by collecting, organizing, displaying, and interpreting sets of data. The student is expected to: (A) use concrete objects or pictures to make generalizations about determining all possible combinations of a given set of data or of objects in a problem situation.

· TEKS (4.16) Underlying process and mathematical tools. The student uses logical reasoning. The student is expected to: (A) make generalizations from patterns or sets of examples and non-examples.
After explaining to the whole class the above definitions and sharing a class discussion (to make sure the class really understands the definitions) students will be able to use their new found knowledge to build their own charts and collect data using probability and statistics in real world situations (coins, jellybeans, etc). Their charts will be authentic to them and after all the students collect their data they will build a class probability chart to show the different results and explain the differences in the chart. The class graph will represent to the students that not everyone’s results will be the same. There is not just ONE answer, but multiples answers. 
Anticipatory Set (Approximately 15 minutes): 

After explaining to the whole class what Probability and Statistics mean, and tapping into their prior knowledge of Graph Charts, and Averages the teacher will explain why the students need to know these terms. 

· Probability: the quality or fact of being probable, a strong likelihood or chance of something, a probable event, circumstance. 

· Statistics: the relative possibility that an event will occur, as expressed by the radio of the number of actual occurrences to the total number of possible occurrences. 

· Graph Charts: A graph or chart is used to present facts in visual form. They are a drawing that displays the relative sizes of numerical quantities. A graph is one of the easiest ways to compare numbers. ... Tables, charts and graphs are convenient ways to clearly show your data.
· Averages: add two numbers together, and then divide the sum by two to find the average. 

The teacher will hold up a bag of coins and eye dropper and ask questions to the students such as: what do you think a coin and eye dropper have to do with what we will be learning? The teacher will explain why knowing probability is important in everyday occurrences for example; Weather, the chance (probability) of it raining today is 80% or if a person had a black bag and put 7 green jellybeans and 3 red jellybeans in it and could only pull out one jellybean, what is the probability of pulling out a green jellybean? 

The teacher will ask the class if anyone can come up with their own example of using probability, as the students come up with ideas the teacher will write them down on the chalkboard. 
Direct Instruction (Approximately 10 minutes): 

· Show students the eye dropper, bag of coins and chart paper as a teaser to get their attention.
· Talk about probability and the experiment they will be doing using different variables (different size coins, how full of water eye dropper is, if droplets coming out of dropper are full bubbles or half bubbles).  
· Show a model of the chart paper, explain the first step is to get paired with a partner and get a team number, write their names and team number down on their chart paper, then they are to each guess as close to a number as they can how many drops they think it will probably take to cover the coin with water until it spills over, each person writes that number down next to the coin they are using in the Predicted # of drops column, then they add up their numbers and divide it by two, this will give them their average; which they’ll write down in the Average of the two numbers column. 
· Model how to use eye dropper by placing it into a cup of water and squeezing the black bulb until it feels with water, then release the bulb of water onto a coin.
· Demonstrate to students how the water droplets coming out of the eye dropper can be full round bubbles or little bubbles, depending on how hard they squeeze the dropper.
· Explain to the students they will count each droplet of water that falls onto the coin until the water runs off and record that number onto their chart under the Actual # of drops column.
· Demonstrate for students how to fill the eye dropper, then count aloud how many drops it takes before the water runs off, and then write that number onto the chart paper.
· After demonstration is over ask students if they have any questions.
Guided Practice (Approximately 30 minutes): 

· Have different stations set up around the classroom.

· Each station will have 2 quarters, 2 nickels, 2 dimes and 2 pennies along with water droppers, a cup of water, and paper towels for each station.

· The students will be divided up into pairs of two’s and a team number, they will rotate around the room to each of the stations.

· Each pair of students will have a chart; each student will write their name on the chart under “name of student”, along with their own prediction of how many water drops will cover each coin under the column “predicted # of drops”. The students will then average the two numbers together and write that number down in the “average of two numbers” column, they will also write down their team number.
· Then each student will add water drops on their coins to see if they match their prediction.

· They will continue to add drops until the water starts to run off the sides of the coin, when that happens they will then write down their results in the “actual # of drops” column. 
Here is an example of what the chart would look like:

	NAME OF STUDENT
	COIN
	Predicted # of drops:
	Average of the two numbers.

EXAMPLE:

40 + 30= 70/2=35
	Actual # of drops:
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	30
	35
	

	
	Nickel
	
	
	

	
	Penny
	
	
	

	
	Dime
	
	
	


Closure: 

· When experiment is over have each team will record their findings onto the Class Probability Chart using their average number of drops used on a quarter. See example. 
Class Probability Averages Representing Quarters
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Students paired in teams
· Discuss as a whole the results of the class chart, ask questions such as “why is there a difference in numbers? What can this chart tell us as a whole?
· Discuss results that team members found on their own charts, compare and contrast differences in the numbers. 
· Have students discuss if they were close to their predictions and if so how close.
· Explain again that Probability is the probable chance of something happening, yet there are other variables that can get in the way of probability, such as was the dropper full of water or not, does it make a difference what side of the coin you drop the water onto?
· Allow students to make explain their own predictions.
· Allow students to ask questions to clear up any confusing areas for them.
· Summarize again what probability and statistics is and its many uses.
Independent Practice: 

Give students a worksheet using probability. See below. 
	Name _____________________________ 
	
	
	Date ___________________ 


Probability
Write the probability. 

	1.  

	If one letter is chosen at random from the word possess, what is the probability that the letter chosen is the letter "s"?

____ out of   7  


	
	2.  

A number cube has 6 sides. The sides are numbered 1 to 6. If the cube is thrown once, what is the probability of rolling the number 6?

____ out of   6  


	3.  

A bag contains 4 yellow marbles, 10 blue marbles, 12 purple marbles, 7 red marbles, and 11 green marbles. What is the probability of pulling out a yellow or a green marble?

  15   out of ____


	4.  

A number cube has 6 sides. The sides have the numbers 6, 7, 3, 3, 6, and 2. If the cube is thrown once, what is the probability of rolling an even number?

  3   out of ____



	5.  

If one letter is chosen at random from the word businessmen, what is the probability that the letter chosen is the letter "e"?

  2   out of ____


	6. A number cube has 6 sides. The sides are numbered 1 to 6. If the cube is thrown once, what is the probability of rolling the number 2?

     ____ out of   6  


	7.  

A number cube has 6 sides. The sides have the numbers 5, 4, 9, 5, 5, and 5. If the cube is thrown once, what is the probability of rolling the number 9 or the number 5?

____ out of   6  

	8.  

If one letter is chosen at random from the word beaded, what is the probability that the letter chosen is the letter "e"?

____ out of   6  


	9.  

A bag contains 2 red marbles, 11 yellow marbles, 6 blue marbles, 3 green marbles, and 13 purple marbles. What is the probability of pulling out a blue marble?

____ out of   35  

	10.  

If one letter is chosen at random from the word prism, what is the probability that the letter chosen is the letter "i"?

  1   out of ____




Required Materials and Equipment: 

· Different size coins: Quarters, Nickels, Pennies, Dimes

· Paper towels

· Cups of water

· Paper and pencil to keep track of your data
· Chalkboard
· Pre-made chart that students will use to record their name, data, and averages
· Class Probability Chart

· http://www.edhelper.com/math/probability_tg702.htm.

· http://pbskids.org/zoom/activities/sci/dropsonpennies.html (this is where I got the idea but modified it greatly for my lesson plan)
Assessment and Follow-Up:

· Students will be quizzed on vocabulary terms: Probability, Charts and Averages.
· Discuss worksheets students did earlier 
· Have a class discussion regarding what students learned about probability 
Extension Activities: Questions to ask the class after experiment:

· Would the coins hold more or less water drops if the coins were wet?

· Why did some students get less water drops on their coins?

Possible answer: maybe the student didn’t put full drops of water on the coins.

· How did some students get more water drops on their coins?

· Would it matter if the water was soapy or not?

· Does it matter what side the coin is facing, heads up or heads down?

· We wouldn’t be able to experiment this, but to get the kids to thinking the teacher could ask if the type of liquid that is placed on the coin would make a difference, for example: would the coins hold more or less water if the drops used were milk, orange juice, apple juice, grape juice, etc…?

· If the teacher wanted to she/he could have the students put together a graph of the different results each pair gathered.

Some of these questions could go on to do another experiment if the teacher wished to continue with it (for example adding different kinds of liquids, different size coins like half dollar, different objects like checkers, etc…)

This experiment could be incorporated with a Science project as well.
For Science extension: When drops of water are placed on the coins the drops pile up until it forms a DOME. The water molecules are attracted to each other which make them stick together. The molecules only stick to other molecules that are next to and below them. This is the surface tension. As more water is added the force of gravity takes hold, which is stronger then the water molecules at the surface. This is what causes the water to eventually spill over.

