Lesson Title: Hunger Probability Games, Lesson 2 of the Learning Segment
Unit Title: Statistics and Probability
Teacher Candidate: Megan Kriete, Eric Zils, Christine Godfrey
Subject, Grade Level, and Date: Probability, Grade 7, January 29, 2016
Placement of Lesson in Sequence

This lesson will be the second lesson in a four-lesson unit progressing from 1.The introduction of vocabulary which will be used in the upcoming lessons and examples of particular vocabulary such as factorial, to 2. Using a procedure to write probability problems containing non repeating numbers using drawings and/or manipulatives to solve real world problems by using an algorithm or technology, to 3. Using a procedure to write probability problems containing repeating numbers using drawings and/or manipulatives to solve real world problems by using an algorithm or technology, to 4. Using reasoning and problem solving skills to solve context problems containing probability diagrams and simulations. 
Central Focus and Essential Questions

The central focus of this lesson is on the procedural workings of probabilities and compound events. Prior to this lesson, the students were introduced to the idea of chance, factorials, and how different outcomes can have an equal likelihood of occurrence. This lesson will expand on the students’ prior knowledge, and introduce students to an example of a probability simulator. 

During the lesson, students will each be assigned a random number for use in the activity. The students will then be introduced to the random number generator featured in their graphing calculators. The teacher will then demonstrate how to use the random number generator to select six random students. After the demonstration, the students will generate their own numbers. After the students generate numbers the teacher will ask the class to calculate the odds of the particular outcomes using the activity sheet questions. 

By the end of the lesson, students will be able to create probability trees and calculate the likelihood of an outcome, as well as how to use the random number generator. In the lessons to follow, students will learn how to use the new technique they have acquired, and then later apply this new information in real world situations. Throughout the learning segment, the teacher will begin shifting from a concrete model to a contextual model, and then shifting to an abstract approach to the concept.

Essential Question

How do we determine the likelihood of a particular outcome given multiple events?

Content Standards 

The mathematics content addressed in this learning segment is Common Core State Standard CCSS.Math.Content.7.SP.C.8 Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation. For example, how many ways could the 3 students, Mark (A), Janet (B), and Teri (C), come in 1st, 2nd and 3rd place? Solution: making an organized list will identify that there are 6 ways for the students to win a race {A, B, C} {A, C, B} {B, C, A} {B, A, C} {C, A, B} {C, B, A}.   
This lesson also satisfies the Standard for Mathematical Practice: CCSS.Math.Practice.MP4 Model with mathematics. Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.
	Learning Outcomes
	Formative Assessment Process

	Students will be able to find probabilities of compounds events using organized tables and calculator simulations. 

	Students will be ask to keep track of the probability of the occurrence of a specified outcome from a simulated problem.  
Clarify the learning targets and success criteria as well as vocabulary and directions for the activity.
Elicit Evidence in the form of asking students questions in their small groups and collecting their completed activity sheet

Interpret the evidence by grading the activity sheet and listing to student answers

Act on the evidence by adjusting the next day’s lesson.

	Success Criteria (method and criteria for interpreting student success in relation to learning target)
	Plan for Providing Feedback to Students

	I understand that technology can be used to model probabilities and create a tree diagram. 

I understand that a probability tree can be used to interpret the data outcomes. 


	Listening to small groups asking questions
Going over the answers

Collecting the activity sheets and checking the accuracy of the answers.

	Learning Targets
	Student Voice

	I can build a probability tree and interpret the meaning of the different data outcomes orally and in written form.
	Students building a diagram of their gathered from the table used. 

Students justifying how/why they made their diagram the way they did.

Students explaining/interpreting what the probability of Draw X is.

Students orally present and/or write in words about their interpretation/meaning of the probabilities. 

Students writing their own example of a probability problem.  


Prior Content Knowledge and Pre-Assessment

Students should have the ability to recognizing statistical questions, displaying data and summarizing data sets. In sixth grade, students should have worked with the following CC Standards:
CCSS.Math.Content.6.SP.A.1
Recognize a statistical question as one that anticipates variability in the data related to the question and accounts for it in the answers. For example, "How old am I?" is not a statistical question, but "How old are the students in my school?" is a statistical question because one anticipates variability in students' ages.

CCSS.Math.Content.6.SP.B.4
Display numerical data in plots on a number line, including dot plots, histograms, and box plots.

CCSS.Math.Content.6.SP.B.5
Summarize numerical data sets in relation to their context

Prior to the lesson, I will have student complete a pre-test on recognizing statistical questions, displaying data and summarizing data sets. This pre-assessment will allow me to determine which students need additional support mastering the given sixth-grade CC Standards.
To complete the lesson, students will need to understand the connection between compound events and changes in probability. To assess this understanding, students will be given an anticipatory set that reviews the concept, as well as establishes the framework for the lesson. After working on the assignment, students will be asked questions about the activity, including how this activity might be extended. If the students are unable to complete the pre-assessment, when they are given time to work on the worksheet, they are encouraged to ask their peers or the teacher for assistance.

	Academic Language Demands

	Language Function
	Vocabulary & Symbols
	Secondary Language Demand

	· Compare their data with other students and the probabilities between Draws, i.e. Draw 1. Probability versus Draw 2.
· Describe how they found the probability of number on Draw X.
· Explain the reasoning behind their diagram design.

	· Probability

· Diagram

· Simulation

· Data
· Graphing Calculator
· Interpret
· ~ Tilda

· Event

· Outcome

· Probability Tree

· Factorial


	Mathematical Precision:

Students will correctly proper vocabulary to describe a probability tree. Students will then correctly solve far a particular outcome using combination algorithm. 
Syntax: 
The important syntax is the correct use of the phrase “Probability of” To be more precise “the probability of (the draw) is X number (numerator) in X number (denominator).
Discourse: 
Students discuss in groups their reasons/justifications and diagrams and then share that information with the teacher and class. Students will be asked to explain their procedures in evaluating probabilities. Students will be encouraged to take note of unusual strategies that their peers suggest.

	Language Target
	Language Support 
	Assessment of Language Target

	1) I will orally describe my ideas to my peers when discussing the probability tree.

2) I will be able to justify my methods either orally or in writing.


	When a new vocabulary word is introduced in class, it will be written first on the board, and then added to a class “Word Wall” of important terms. When it is written on the board, the new word will be broken down into syllables, and then defined. Students will write the word’s definition in their notes, and a definition will be included on the Word Wall with the new word itself.
	While students work on the activity, I will be circulating through the class, asking some guiding questions and listening for correct use of vocabulary words. Since most of the vocabulary words are terms the students are already familiar with, they should know when to use them.

Near the end of the class period, students will be invited to discuss the lesson as a whole. This will help facilitate language development by letting students practice speaking to a large group of peers, which will lead to improving on that skill.




Lesson Rationale (Connection to previous instruction and Objective Standards)

This lesson connects to the sixth grade Common Core State Standards referring to displaying data and summarizing data sets. Displaying and summarizing data also relates to the mathematical practice of being able construct viable arguments and critique the reasoning of others.
Differentiation, Cultural Responsiveness and/or Accommodation for Individual Differences

For the students who are English Language Learners (ELL), they will be allowed notes describing any terms in their native language. For all students the terms and algorithms will be defined/described on the whiteboard so they may construct their own mathematics dictionary. The visually impaired student will be given the definitions/descriptions/notes (algorithms) in large print or in braille through special education services. For students who have demonstrated that they have not yet mastered the sixth grade Common Core State Standard of recognizing statistical questions, displaying data and summarizing data sets they will receive additional help/tutoring outside of class. Students who have difficulty visualizing probabilities abstractly or with the technology will be given manipulatives.
Materials – Instructional and Technological Needs (attach worksheets used)

The materials needed for this second lesson are TI-84 Plus Graphing Calculator (classroom set), attached worksheet, whiteboard, dry erase markers, document camera, projector, projector screen, large print copies of everything for the visually impaired student, and native language materials for the ELL students. 
	Teaching & Instructional Activities

	Time
	Teacher Activity
	Student Activity
	Purpose

	Before
	Have warm up under white board for example 4! is equivalent to 4*3*2*1=24, go over answers with class get their methods/solutions.
	Do warm up hand in for participation points share answers and methods.
	The purpose is to warm up the students to have them begin to focus on mathematics and to allow the teacher to compete housekeeping duties like attendance.

	During
	Activity: Hand out activity sheet go over directions through step 3. Pass out calculators to those that need and put one under doc cam for direction purposes and students that don’t have a calculator. Explain how to get to and use calculator app to get six random numbers and explain once again what want students to do once they have their numbers. Walk around listening to students and find out what they are thinking/doing prompting with questions such as “if one number has already been drawn and not put back how many numbers total are left” or “why did you draw your diagram like this?” After X minutes have class share answers, diagrams, findings. Then explain steps 4 then walk around listing to students answers/thinking and clarifying when needed then after X minutes have class share.
Class Discussion: Have students work in groups to answer step 5 walk around the room listing in and having conversations with individuals and small groups about their answers and if need be provide prompting questions by rewording and clarifying what step 5 are asking. When it looks like class is done bring back as a whole and ask class what they found and if need be provide with explanations of the correct answers.
	Activity: use the calculator to get six random numbers do steps 1-3 on sheet, share with class. Do step 4 share with teacher and class
Class Discussion: work together on step 5 talking to teacher share finds/answers.
	Activity: purpose is to get students modeling with technology and making tree diagrams and justifying/explaining there answers/work.
Class Discussion: clarify reasoning, go over answers connect with main content/topic.

	After
	Have students complete Step 6 on activity sheet as exit ticket collect sheet, give Homework which involves having students making own problem which they will solve and present in class the next class period. 
	Students will work out step 6 on activity sheet and turn in. 
	Students will be evaluating their own understanding of the Learning Target and success criteria. Teacher will use the self-assessments to determine comprehension of the Learning Target and success criteria.  



Name: ______________________________

Hunger Probability Games Activity

Learning Target: ___________________________________________________________________

Step 1: Welcome to the Hunger Probability Games! There will be 6 of you randomly drawn to be picked for the ultimate Mathematics show down. Once your number is picked you cannot be drawn again. Let the games begin! Then find the probability of the number either drawn or not drawn in the table below. 

	Draw Number
	Student # drawn
	Probability of the number drawn
	Probability of the number not drawn

	1
	 
	
	

	2
	 
	
	

	3
	 
	
	

	4
	 
	
	

	5
	 
	
	

	6
	 
	
	


Step 2: The random students have been drawn. Now you must create a diagram for representing the probability of those students being drawn in that order. 

Step 3: Find the answers for the following problems.

1) Find the probability of being chosen on Draw 1. 

2) Find the probability of not being chosen on Draw 1. 

3) Find the probability of being chosen on Draw 2. 

4) Find the probability of being chosen on Draw 6. 

5) Find the probability of not being chosen in any of the drawings.
Step 4: Justify (describe) in words how/why you chose the diagram drawn above. 

Step 5: Answer the following questions: 

1) What does the numerator (top number) represent in the probability? What does the denominator (bottom number) represent in the probability?

2) In words interpret (explain) what the probability of Draws 1, 2, & 3 represents.

3) How and why are the probabilities of the Draws different from each other? For example, how and why is the probability of Draw 1 different from Draw 2, Draw 2 from 3, etc.

Step 6: Refer to the learning targets and success criteria for the lesson. Did you meet/fulfill these targets/criteria; why and how, give examples. If not why, how, what could you do different next time?

Homework

Lottery Probability: 

1) To win a particular lottery game, a player chooses 4 numbers from 1 to 60. Each number can only be chosen once. If all 4 numbers match the 4 winning numbers, regardless of order, the player wins. What is the probability that the winning numbers are 3, 15, 46, and 49?

2) What is the chance of winning the Mega Millions lottery? The numbers are drawn from two different bins. The first bin (white balls) contains 56 balls and the second bin (red balls) contains 46 balls. The numbers do not repeat. 
3) On the back, create your own probability problem using coin(s). Then show step by step your method of solving the problem.
Key
Hunger Probability Games Activity

Learning Target: I can build a probability tree and interpret the meaning of the different data outcomes orally and in written form.
Step 1: Welcome to the Hunger Probability Games! There will be 6 of you randomly drawn to be picked for the ultimate Mathematics show down. Once your number is picked you cannot be drawn again. Let the games begin! Then find the probability of the number either drawn or not drawn in the table below. 

	Draw Number
	Student # drawn
	Probability of the number drawn
	Probability of the number not drawn

	1
	 7
	1/20
	19/20

	2
	 8
	1/19
	18/19

	3
	 12
	1/18
	17/18

	4
	 19
	1/17
	16/17

	5
	 9
	1/16
	15/16

	6
	 3
	1/15
	14/15


Step 2: The random students have been drawn. Now you must create a diagram for representing the probability of those students being drawn in that order. 
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Step 3: Find the answers for the following problems.
6) Find the probability of being chosen on Draw 1. 

P(7)=1/20. 

7) Find the probability of not being chosen on Draw 1. 

P(~7)=19/20.

8) Find the probability of being chosen on Draw 2. 

P(8 on Draw 2)=1/19.

9) Find the probability of being chosen on Draw 6. 

P(3 on Draw 6)=1/15. 
10) Find the probability of not being chosen in any of the drawings.
(19/20) * (18/19) * (17/18) * (16/17) * (15/16) * (14/15) = (14/20) = (7/10)
Step 4: Justify (describe) in words how/why you chose the diagram drawn above. 


Answers vary. 
Step 5: Answer the following questions: 

4) What does the numerator (top number) represent in the probability? What does the denominator (bottom number) represent in the probability?

Numerator represents the chance of the event happening. 
Denominator the total possibilities.
5) In words interpret (explain) what the probability of Draws 1, 2, & 3 represents.

Answers vary. 
6) How and why are the probabilities of the Draws different from each other? For example, how and why is the probability of Draw 1 different from Draw 2, Draw 2 from 3, etc.

The number of possibilities goes down for each draw. For example, there were 20 possibilities for the first draw, then 19 possibilities for the second draw because one was taken out, etc. 
Step 6: Refer to the learning targets and success criteria for the lesson. Did you meet/fulfill these targets/criteria; why and how, give examples. If not why, how, what could you do different next time?

Answers vary. 
Key
Homework

Lottery Probability: 

2) To win a particular lottery game, a player chooses 4 numbers from 1 to 60. Each number can only be chosen once. If all 4 numbers match the 4 winning numbers, regardless of order, the player wins. What is the probability that the winning numbers are 3, 15, 46, and 49?
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2) What is the chance of winning the Mega Millions lottery? The numbers are drawn from two different bins. The first bin (white balls) contains 56 balls and the second bin (red balls) contains 46 balls. The numbers do not repeat. 
Bin 1

Mega Ball Bin

56


46

X5



      X1
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= 3,819,816 Combinations for Bin 1
3,819,816 X 46 = 175,711,536

Odds of Winning Mega Millions is [image: image8.png]1
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3) On the back, create your own probability problem using coin(s). Then show step by step your method of solving the problem.
