What are the Chances?  

	Strand
	Math

	Topic
	Probability

	Primary SOL
	5.14: The student will make predictions and determine the probability of an outcome by constructing a sample space.

	Related SOL
	5.15: The student, given a problem situation, will collect, organize, and interpret data in a variety of forms, using stem-and-leaf plots and line graphs

	Background Information
	 Students will have learned about probability in less in depth form in previous grades. In previous grades, they had explored the concepts of chance and have had the chance to run simple probability experiments, such as a coin toss. This SOL expands upon this basic understanding of probability by having students construct the sample space of probability situations that have up to 24 possible outcomes. In an introductory lesson, students will need a quick review of their previous probability learnings as well as a taste of the depth to come.

	Hook/Engage
	Ask students: “If I toss a coin one time, will it land on heads or tails? What if I toss the coin 10 times? 100 times? 1000 times?” 

Have students share their responses, giving them the opportunity to explain their answers. Record any key words (probability, outcome, trial, etc) or ideas (theoretical versus experimental probability) on the board as they share. 

After students have finished sharing, synthesize the information recorded on the board in a brief, verbal summary for the students. Explain that today, we are going to explore these questions.

	Vocabulary
	Define:  probability, outcome, sample space, ratio, informal terms (impossible, unlikely, likely, most likely, certain, etc) as they relate to probability, trials, experimental probability, theoretical probability, list, chart, tree diagram, Fundamental Counting Principle. 

(Note: these are the vocabulary words for SOL 5.14. While most of the terms will be mentioned in this introductory lesson, not all terms will be defined or explored in depth. An understanding of these terms will come through the course of the unit. The expected vocabulary terms for this lesson are italicized.)

	
	Plan A
	Plan B

	Materials
	· Students Data Recording Sheet
· Teacher Data Recording Sheet
· Document Camera
· Approximately 10 coins
· Computer with internet
· Coin toss simulator at http://nlvm.usu.edu/en/nav/frames_asid_305_g_3_t_5.html?from=topic_t_5.html
· Plicker cards, application, and a phone/iPad for data recording. Plickers found at https://www.plickers.com

	· Students Data Recording Sheet
· Teacher Data Recording Sheet
· Approximately 10 coins
· White Board
· Sticky Notes

	Student/Teacher Actions (delivery)
	
1. Split the class into pairs, giving each pair a Data Recording Sheet and a coin. Ask the students to look at the sample space section. Ask students to consider: what are the possible outcomes of a coin toss? Have students briefly discuss with their partner, and then share with the class. Have students fill out the sample space section with this information. Additionally, record this information on a teacher sheet that is projected for the class on a document camera. Use this sample space to discuss that there is a theoretical probability that (½ or 50%) of the time, we the coin will land on heads, and ½ (or 50%) of the time, the coin will land on tails.
2. Explain that students will now conduct their own probability experiment. They will record 10 trials of flipping a coin. They should follow the Data Recording Sheet to record and then analyze their data.
3. After students have conducted their trials, have students share the results with the class. Record the overall student data on the teacher recording sheet, displayed for the class on the document camera. Discuss: did our theoretical probability match what we saw in our experiment? Why or why not? 
4. Ask students: what would happen if we conducted even more trials? Ask them to turn and talk with their partner. Using the classroom computer and projector, pull up http://nlvm.usu.edu/en/nav/frames_asid_305_g_3_t_5.html?from=topic_t_5.html, and online coin tossing manipulative that will simulate numerous trials. First, run the same number of trials the class recorded. Are the answers the same? Allow the students to discuss. Then, run the simulator with increasingly larger numbers as requested by the class (allow them to provide the numbers).  Conclude by running 9,999 trials (the program’s maximum). Allow students to turn and talk, discussing what happens as the number of trials increase. Share this conversation with the class.
5. Conclude the lesson by defining experimental and theoretical probability for the students. Explain that as we continue to explore sample spaces, we will mostly look at theoretical probability. 
6. Using plickers, have students respond to the exit ticket questions in the assessment section. 
	
Same as Plan A (except recording information on a white board, not a document camera) until 3 and 4. 

3. After students have conducted their trials, have groups of two join to forms groups of four. Have students compare data: did they get the same results? Different? Then, have students adjust their data by adding in the data from the other group. How did our overall results adjust? 
4. After a group of four has shared, have students form a group of 8 and repeat the process. Finally, record the data from the entire class on the board. Discuss with the students how as the number of trials increased, the probability approached .5. 

Steps 5 and 6 are the same as Plan A, except that the exit ticket will be recorded on a sticky note.

	Assessment
	Formative assessments through the lesson will come from listening to turn and talk discussions as well as responding to group share times after these sessions. Formative assessment at the end of the lesson that will shape the next lessons will come from exit ticket questions using plickers. Question 1: True or False: Theoretical and experimental probability are always the same (A=True, B=False). Question 2: Which of the following is the sample space (list of the possible outcomes) of a roll of a normal, 6 sided die? A: (1, 2, 3, 4) B: (1, 2, 3, 4, 5, 6) C: (1, 3, 5) D: (2, 4, 6)
	Same as Plan A except that the exit ticket will be recorded on a sticky note.

	Extensions and Connections
	· Explore the sample space of a die roll.
· Explore the sample space of a coin toss and die roll.
· Explore the sample space of a variety of spinners. Spinners can be manipulated with this virtual simulator (allows you to change the number of sections, section colors, and number of sections of each color) http://nlvm.usu.edu/en/nav/frames_asid_186_g_3_t_5.html?open=activities&from=topic_t_5.html


	Strategies for Differentiation
	· Run probability experiments with dice
· Run probability experiments with spinners
· Examine sample spaces with students in the classroom (boys/girls, hair color, eye color, shoe type, etc).
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Name: ____________________________________________________ Date: ______________________

Data Recording Sheet: Probability of a Coin Toss
Part 1: Sample Set
What are the possible outcomes? 
	Coin Toss



	Trial
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Heads
	
	
	
	
	
	
	
	
	
	

	Tails
	
	
	
	
	
	
	
	
	
	



Analysis:
How many times did you get heads? __________
	What percentage? __________
	What fraction? __________
	What decimal? __________
How many time did you get tails? __________
What percentage? __________
What fraction? __________
What decimal? __________

Teacher Data Recording Sheet
	Group
	1
	2
	3
	4
	5
	6
	7
	8

	# Heads
	

	
	
	
	
	
	
	

	# Tails
	

	
	
	
	
	
	
	



Analysis:
How many times did we get heads? __________
	What percentage? __________
	What fraction? __________
	What decimal? __________
How many time did we get tails? __________
What percentage? __________
What fraction? __________
What decimal? __________

