Name ________________________________________________

                       6th Grade Math: Unit 6: Taking a Chance 


Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 6:  Taking a Chance

Time Frame: 2 Weeks
	Big Picture: (Taken from Unit Description and Student Understanding)

· Trials and simulations are used to predict the probability of a given event.
· The probability of a given event can be represented as a fraction between 0 and 1.
· Experimental probability approaches theoretical probability when the number of trials is large.
· Selection of standard measurement tools and units depend on the real world situation. 

· The degree of precision in measurements depends on the measurement tool.

· Probability is the mathematics of chance.

	Concepts & Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Use lists, tree diagrams, and tables to determine the possible combinations from two disjoint sets when choosing one item from each set (D-4-M)(Analysis)

34

Illustrate and apply the concept of complementary events (D-5-M) (Analysis)

35

Apply the meaning of equally likely and equally probable to real-life situations (D-5-M) (D-6-M) (Analysis)
36

Reflections:

	Concept 1:  Combinations and Permutations
23. Can students use the fundamental counting principles to find the number in a sample space? 

	*Activity 73: Probability Vocabulary Awareness 
(Literary Strategy)


	
	

	
	*Activity 74:  A Lunch Combo 

GQ 23


	34
	

	
	* Activity 75: Discrete Math: Permutations 

GQ 23


	34
	

	
	*Activity 76: On a Roll!  

GQ 23


	34
	

	Concept 2:  Theoretical and Experimental Probability 

24. Can students use various strategies when working with complementary events to find probability?

25. Can students recognize and use equally likely/probable events when working with real-life problems?


	*Activity 77: Paper Pull 
GQ 24, 25


	3, 35
	

	
	*Activity 78:  How Likely? 

GQ 24, 25


	35, 36
	

	
	Activity 79:  Figure This! 
GQ 24, 25


	34, 35, 36
	

	
	Activity 80: Probability and Literature 
GQ 24, 25


	34, 35, 36
	


Unit 6 Concept 1:  Combinations and Permutations

GLEs

*Bolded GLEs are assessed in this unit

34
Use lists, tree diagrams, and tables to determine the possible combinations from two disjoint sets when choosing one item from each set (D-4-M)(Analysis)

36
Apply the meaning of equally likely and equally probable to real-life situations (D-5-M) (D-6-M)(Analysis)
	Purpose/Guiding Questions:

· Determine the outcomes of events using a list, tree diagram, or combinations/permutations


	Key Concepts and Vocabulary:

· Probability

· Outcomes

· Event

· Combinations

· Permutations

· Tree Diagram



	Assessment Ideas:

· See end of Unit 6

Activity-Specific Assessments:

· Activities 74, 75, 76

	Resources:

· spinner 

· restaurant menus

· number cubes

· Teacher-Made Supplemental Resources

· Black Line Masters


Instructional Activities

Note: The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept. Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

* Activity 73: Probability Vocabulary Awareness (LCC Unit 6 Activity 1) 
Materials List: Probability BLM, pencil

Before beginning the unit, have students complete a vocabulary self awareness chart (view literacy strategy descriptions). Provide students with the Probability BLM. Do not give students definitions or examples at this point.    
	Word
	+
	(
	–
	Example
	Definition

	Probability
	
	
	
	
	

	Equally Probable
	
	
	
	
	

	Tree diagram
	
	
	
	
	

	Multiples
	
	
	
	
	

	Outcomes
	
	
	
	
	

	Ordered pair

	
	
	
	
	

	Complementary Events
	
	
	
	
	

	Experimental Probability
	
	
	
	
	

	Theoretical Probability
	
	
	
	
	


Ask students to rate their understanding of each word with either a “+” (understands well), a “(” (some understanding), or a “–” (don’t know). During and after completing the activities throughout this unit, students should return to the chart to fill in examples and definitions in their own words. The goal is to have all plus signs at the end of the unit.  After all the students have completed the chart, have them share their examples and definitions with each other to check for accuracy.

  *Activity 74:  A Lunch Combo (LCC Unit 6 Activity 4) 

(GLE:  34) 

Materials List: Tree Diagrams BLM (Lunch Combos), paper, pencil

Distribute the Tree Diagrams BLM to the students. Have students use a tree diagram to solve the problems.  After discussing the solutions to the problems, have the students create a math story chain (view literacy strategy descriptions).  Put students in groups of four.  On a sheet of paper, ask the first student to write an opening sentence for the math story chain similar to the following example:

Susie is trying to pick an outfit for the school dance.

The student then passes the paper to the student sitting to the right, and that student writes the next sentence in the story.

She has a jean skirt or a pink skirt, and a white shirt, plaid shirt or striped shirt.
The paper is passed again to the right to the next student who writes the third sentence of the story.

If she selects one skirt and one shirt, how many outfits does she have to choose from?

The paper is now passed to the fourth student who must solve the problem and write out the answer.  The other three group members review the answer for accuracy.

Answer: Six outfits   
This activity allows students to use their writing, reading, and speaking skills while learning and reviewing the concept of tree diagrams. 
As an extension to the lesson, give students ownership in the process by creating a product.  A variation could include having the students explore the different varieties of a trail mix they could create. They choose between three different kinds of dry cereal, two different candy-coated chocolates, and dry-roasted and honey roasted peanuts. Once the students have explored all possible combinations, allow the students to choose a type and make their own trail mix.

Assessment

Students will produce a visual of real life combinations. For example, a student could determine the combinations from 2 types of cones, 3 flavors of ice cream, and 4 kinds of toppings.

The student will give a probability that would indicate a highly probable event, and explain his/her reasoning, doing the same for an unlikely event. Sample answer for highly probable might state: 
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 means that there is an eight out of nine chance. This is very near 1, so it indicates a very likely event. Likewise, 
[image: image2.wmf]1
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 is very close to 0, therefore an unlikely event.
* Activity 75: Discrete Math: Permutations (Teacher-made Activity)

(GLE: 34)

Give each group of students the following problem. A family of four got tickets to the Saints game, their seats are on the 50 yard line. How many different ways are there for the 10 of you to sit? Everyone gets thirsty, but not one wants to get up and get a soda. Collectively, you decide that each time you need something, you’ll send two people. How many different groups of 2 can you choose from?”
Assessment

After the teacher will read the book, “Anno’s Mysterious Multiplying Jar”, students will create their own real-life example of a permutation. 
*Activity 76:  On a Roll!  (LCC Unit 5 Activity 3) 

(GLE:  34) 

Materials List: dice, Rolling Number Cubes BLM, paper, pencil

Give each group a pair of number cubes, each cube of a different color to ease data collection. Have the students brainstorm (view literacy strategy descriptions) to decide how to come up with all the combinations they could get with a roll of the cubes. Students should make a list of these combinations. For example, they could create a list of ordered pairs where the first number is the first cube and the second number is from the second cube, for example, (1, 1) or (6, 2). When finished, they should have listed all 36 possible outcomes for rolling two cubes. Students could then conduct an experiment of rolling the cubes several times, keeping track of the outcome of each roll. Distribute the Rolling Number Cubes BLM and have students conduct an experiment of rolling the number cubes 36 times, keeping track of the outcome of each roll.  Have students compare their results (experimental probability) to the list of combinations they created earlier in class (theoretical probability).

Assessment
The student will show all possible three-letter combinations using the letters A, R, and T and will use a list, tree diagram, or table to solve. The student will determine how many three-letter combinations are there? (6) Do any combinations from real words? (Yes) If so, which ones? (ART, TAR, RAT)

Unit 6 Concept 2:  Theoretical and Experimental Probability 

GLEs

*Bolded GLEs are assessed in this unit 

3       Find the greatest common factor (GCF) and least common multiple (LCM) for   

    
whole numbers in the context of problem-solving (N-1-M)(Application)
34
Use lists, tree diagrams, and tables to determine the possible combinations from two disjoint sets when choosing one item from each set (D-4-M)(Analysis)
35
Illustrate and apply the concept of complementary events (D-5-M)(Analysis)
36
Apply the meaning of equally likely and equally probable to real-life situations (D-5-M) (D-6-M)(Analysis)

	Purpose/Guiding Questions:

· Recognize and use equally likely/probable events when working with real-life problem
· Explore the concept of  complementary events
	Key Concepts and Vocabulary:

· Complementary Events

· Mutually exclusive events

· Equally likely/probable

· Highly likely/probable

· Highly unlikely

	Assessment Ideas:

· See end of Unit 6

Activity-Specific Assessments:

· Activities 77, 78, 80

	Resources:
· slips of paper numbered 1 – 100
· paper bag

· paper clip

· Activity 89 – Do You Want to Be, Your Chance to Find Out about Probability, Anno’s Three Little Pigs
· Teacher-Made Supplemental Resources

· Black Line Masters


Instructional Activities

Note: The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept. Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 77: Paper Pull (LCC Unit 6 Activity 5) 

(GLEs:  3, 35) 
Materials List: paper bag, paper numbered 1 to 100, Multiples Table BLM, pencil

Provide students with a bag containing one hundred slips of paper numbered from 1 to 100. Instruct them to draw one slip at random. Have students determine the probability of drawing a multiple of 8, a multiple of 6, a number that is not a multiple of 6, and/or a number that is a multiple of both 6 and 8? With the students working in small groups, let them draw slips and record the results on the Multiples Table BLM. Use the results to promote a discussion using correct terminology. Use this opportunity to explore that the events - pulling a slip that is a multiple of a number and pulling a slip that is not a multiple of a given number - are complementary events. Complementary events are two events from the same sample space whose probabilities add up to 1.
*Activity 78:  How Likely? (LCC Unit 6 Activity 6) 

(GLEs:  35, 36) 

Materials List: Color Spinner BLM, Spinner Probability BLM, paper clips, paper, pencil

Begin this lesson with the literacy strategy student questions for purposeful learning (SQPL) (view literacy strategy descriptions) by writing the statement “If a spinner is divided into 3 sections, then the probability of landing on each section is ⅓.”  This strategy is used to encourage the students to generate questions that they would need to answer to verify the statement.  Have students in groups of four, brainstorm (view literacy strategy descriptions) different questions that they might need to answer to determine whether this statement is true or false.  Have each group of students highlight 2 or 3 questions that their group has come up with for use with whole class discussion.  Write these questions on a sheet of newsprint for use as closure when the students have completed this activity.  

Distribute the Spinner BLM and a paper clip to each student.   Ask the students to think of the likelihood of each of the numbers appearing in a spin. (2 out of 4 chance to spin a 1, 1 out of 4 chance of spinning a 2 or 3.) Discuss which number is more likely to occur on each spin and/or which number will occur on each spin. They should speculate if anything could affect the outcome such as where we start the spinner in a spin. Also discuss percents and fractions that may describe possible outcomes.

Have students spin the spinner twenty times and record the results on the Results Table BLM. Evaluate the results. Discuss how experimental and theoretical probability are related and compare results..

Once the entire activity is completed, have the students reread the list of questions that were generated at the beginning of the activity.  As a class, discuss whether or not these questions were answered as they completed the activity. 

Assessment

The student will give a probability that would indicate a highly probable event, and explain his/her reasoning, doing the same for unlikely events. Sample answer for highly probable might state: 8/9 means that there is an eight out of nine chance. This is very near 1, so it indicated a very likely event. Likewise, 1/9 is very close to zero, therefore an unlikely event.
Activity 79:  Figure This! (LCC Unit 6 Activity 7) 

(GLEs:  34, 35, 36) 
Materials List: computer with Internet access, paper, pencil

Have the students put to use their knowledge of probability by visiting the Figure This!® website at http://www.figurethis.org/challenges/math_index.htm. Activities that are appropriate to this unit are:

· Applying probability

19) Two Points

26) I Win!

52) Capture-Recapture

63) Matching Birthday

69) Misaddressed

· Complementary/Mutually exclusive events

63) Matching Birthdays

68) Bones.

This website is appropriate for classroom use but is also an excellent source to allow students to work at home as a family unit to explore rich mathematical activities. If computers are not available to students at home, print the problem from the Internet and send paper copies home with the students. If the Internet is not available, a Figure This!® CD is available. Have students write an explanation of all problems worked at home or school in their math learning log (view literacy strategy descriptions).   Have the students share their learning log responses with the class.  Students should listen for logic and accuracy of responses.  

Activity 80: Probability and Literature (LCC Unit 6 Activity 8) 

(GLEs 34, 35, 36) 

Materials List: Do You Wanna Bet? Your Chance to Find Out About Probability by Jean Cushman, Socrates and the Three Little Pigs by Tuyosi Mori

Provide students with the experience of seeing the mathematics of probability presented in a different context- literature. The two books listed below are grade appropriate and offer connections to recording combinations, complementary events, and equally likely/probable outcomes. Any one of these books will promote classroom discussion and activities related to the unit. Choose from one of the following:

· Do You Wanna Bet? Your Chance to Find Out About Probability by Jean Cushman; illustrated by Martha Weston. Clarion Books/Houghton Mifflin, New York, 1991. (Can be found online)
Two boys discover that everyday events such as sports scores, weather predictions, and coin flips are dependent on many factors of chance and probability. The book includes bibliographical references and index.

· Socrates and the Three Little Pigs (also published under the title Anno’s Three Little Pigs) by Tuyosi Mori; illustrated by Mitsumasa Anno. G.G. Putnam, New York, 1986. Note: this book is currently out of print but many school libraries have copies of the book. It might be obtained through a used bookstore or online.

Socrates, a wolf, is challenged to catch one of the three little pigs for his wife’s dinner. The pigs collectively own five houses. With the help of his frog friend, the mathematician Pythagoras, Socrates tries to determine the possible cottages the pigs might be in. The book takes simple combinations and walks the reader through combinations and permutations in quite a succinct manner. This book helps showcase the art of problem solving in a high-interest format. 

After reading the stories, have the students work in pairs to create their own story involving probability.  These scenarios will be used as the student pairs present their scenario using a modified questioning the author (QtA) (view literacy strategy descriptions).  In this case, instead of students questioning the author of a text, they will question each other as authors of these scenarios on probability.  As the authors of the scenario, the pair will be involved in a collaborative process of building understanding with probability situations. Students should develop a model of their probability situation and represent the situation mathematically.  Once the student pairs have developed their scenario, the pair begins answering the questions from classmates about its scenario and solution. The teacher strives to elicit students’ thinking while keeping them focused in their discussion. The pair will answer questions that the class asks about its scenario and justify the mathematics involved in the solution. 

Assessment

The student will respond the following: An event has a probability of .75. What words could you use to describe that event? The student is being checked to see if he/she can understand or interpret numerical statements of probability. In his/her answers, the student will include words, such as good chance, very likely or better than 50/50.

Unit 6 Assessment Options
General Assessment Guidelines

· The student will create a portfolio containing samples of experiments and activities.
· The student will give real-life examples of combinations such as shirts and pants, flowers or garden, choices when buying a car, getting cable channels, and eating at a buffet.
· The teacher will create extensions to an activity by increasing the difficulty or by asking “what if” questions, whenever possible.
· The student will create and demonstrate original math problems by acting them out or using manipulatives to provide solutions on the board or overhead.
· The students will create his/her own questions. 
· The teacher will provide the use of concrete materials (manipulatives) to enhance student understanding. 
· The teacher will facilitate discussion during small group work to determine misconceptions, understandings, use of correct terminology, and reasoning abilities. Appropriate questions to ask to promote problem-solving: 
· What do you need to find out?

· What strategies are you going to use?

· What do you think the result will be?

· To check for understanding:
· Did you use or learn any new words today? What do they mean? How do you spell them?

· To help students when they get stuck, ask…

· Would it help to create a diagram? Make a table?

· To promote thinking in making conjectures, ask:

· What would happen if …? What if not?

· What are some possibilities here?

· Can you predict the next one?

· The students will create journal writings using such topics as

· Why is a tree diagram a good way to account for all possibilities?

· What was the easiest thing about today’s lesson?

· Discuss the meaning of the expression “chances are 50-50.”

Activity-Specific Assessments

· Activities 74, 75, 76
· Activity 77, 78, 80
Name/School_________________________________
Unit No.:______________
Grade            ________________________________
Unit Name:________________

Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).










































Assessment


The student will work with a partner and be given mixtures of an item. He/she will find the likelihood of selecting items from the mixture. 


Supply mixtures for each pair of students such as bags of different colored candies, animal crackers, colored plastic chips, or bags of marbles.


The students will list each type item in the mixture.


The students will count out the items and record numbers with a tally chart for each item.


The students will use information to decide if each item has the same chance of being randomly selected.


The students will show the mixture and the data to the class and will explain the results
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