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Unit 7: Applications of Probability

Pacing: 3 weeks + 1 week for reteaching/enrichment
	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.


	Standards Overview

	Understand independence and conditional probability and use them to interpret data.

Use the rules of probability to compute probabilities of compound events ina uniform probability model.


	Priority and Supporting CCSS
	Explanations and Examples*

	CC.9-12.S.CP.1 Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of the outcomes, or as unions, intersections, or complements of other events ("or," "and," "not").
	Intersection: The intersection of two sets A and B is the set of elements that are common to both set A and set B. It is denoted by A ∩ B and is read ‘A intersection B’.
· A ∩ B in the diagram is {1, 5} 

· this means: BOTH/AND


Union: The union of two sets A and B is the set of elements, which are in A or in B or in both. It is denoted by A ∪ B and is read ‘A union B’.
· A ∪ B in the diagram is {1, 2, 3, 4, 5, 7} 

· this means: EITHER/OR/ANY 

· could be both 

Complement: The complement of the set A ∪B is the set of elements that are members of the universal set U but are not in A ∪B. It is denoted by (A ∪ B )’ 

(A ∪ B )’ in the diagram is {8}



	CC.9-12.S.CP.3 Understand the conditional probability of A given B as P(A and B)/P(B), and interpret independence of A and B as saying that the conditional probability of A given B is the same as the probability of A, and the conditional probability of B given A is the same as the probability of B.
	

	CC.9-12.S.CP.2 Understand that two events A and B are independent if the probability of A and B occurring together is the product of their probabilities, and use this characterization to determine if they are independent.
	

	CC.9-12.S.CP.4 Construct and interpret two-way frequency tables of data when two categories are associated with each object being classified. Use the two-way table as a sample space to decide if events are independent and to approximate conditional probabilities. For example, collect data from a random sample of students in your school on their favorite subject among math, science, and English. Estimate the probability that a randomly selected student from your school will favor science given that the student is in tenth grade. Do the same for other subjects and compare the results.
	Students may use spreadsheets, graphing calculators, and simulations to create frequency tables and conduct analyses to determine if events are independent or determine approximate conditional probabilities.



	CC.9-12.S.CP.5 Recognize and explain the concepts of conditional probability and independence in everyday language and everyday situations. For example, compare the chance of having lung cancer if you are a smoker with the chance of being a smoker if you have lung cancer.
	Examples:
· What is the probability of drawing a heart from a standard deck of cards on a second draw, given that a heart was drawn on the first draw and not replaced? Are these events independent or dependent? 

· At Johnson Middle School, the probability that a student takes computer science and French is 0.062. The probability that a student takes computer science is 0.43. What is the probability that a student takes French given that the student is taking computer science?



	CC.9-12.S.CP.6 Find the conditional probability of A given B as the fraction of B's outcomes that also belong to A, and interpret the answer in terms of the model.
	Students could use graphing calculators, simulations, or applets to model probability experiments and interpret the outcomes.



	CC.9-12.S.CP.7 Apply the Addition Rule, P(A or B) = P(A) + P(B) - P(A and B), and interpret the answer in terms of the model.
	Students could use graphing calculators, simulations, or applets to model probability experiments and interpret the outcomes.
Example:
· In a math class of 32 students, 18 are boys and 14 are girls. On a unit test, 5 boys and 7 girls made an A grade. If a student is chosen at random from the class, what is the probability of choosing a girl or an A student?




	Concepts

What Students Need to Know
	Skills

What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	· events

· subsets

· sample space
· unions
· intersections
· complements
	· Describe (events)
	1

	· conditional probability

· independent events
	· UNDERSTAND
· INTERPRET
	2

2

	· conditional probability

· answer
	· FIND
· INTERPRET (in terms of the model)
	1
1


	Essential Questions


	

	Corresponding Big Ideas

	


	Standardized Assessment Correlations

(State, College and Career)

	Expectations for Learning (in development)
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment.



	Tasks and Lessons from the Mathematics Assessment Project (Shell Center/MARS, University of Nottingham & UC Berkeley)

These tasks can be used during the course of instruction when deemed appropriate by the teacher.

	TASKS—

Charity Fair http://map.mathshell.org/materials/download.php?fileid=752

	LESSONS—

Medical testing http://map.mathshell.org/materials/lessons.php?taskid=438&subpage=problem
Modeling conditional probabilities 1: Lucky dip http://map.mathshell.org/materials/lessons.php?taskid=409&subpage=problem
Modeling conditional probabilities 2: http://map.mathshell.org/materials/lessons.php?taskid=405&subpage=concept


	Unit Assessments

The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.
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Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.

