Lesson Plan: 7.SP.C.5  Determining the Probability of an Event  
(This lesson should be adapted, including instructional time, to meet the needs of your students.)

	Background Information

	Content/Grade Level

	Statistics and Probability/Grade 7

	Unit/Cluster

	Investigate chance processes and develop, use, and evaluate probability models.

	Essential Questions/Enduring Understandings Addressed in the Lesson


	Essential Questions:
What is probability?
What constitutes likely events?
What constitutes unlikely events?
Why is the range of probability confined to values from 0 – 1?

Enduring Understandings:
Probabilities can be expressed as fractions, decimals, and percents.
Real world situations can be expressed as probabilities from 0 – 1.
Real world situations can be expressed as events that are likely, unlikely, or neither likely nor unlikely.


	Standards Addressed in This Lesson



	7.SP.C.5  Understand that the probability of a chance event is a number between 0 and 1 that expresses the likelihood of the event occurring. Larger numbers indicate greater likelihood. A probability near 0 indicates an unlikely event, a probability around  indicates an event that is neither unlikely nor likely, and a probability near 1 indicates a likely event.

It is critical that the Standards for Mathematical Practices are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Mathematical Practices will be evident in every lesson.  The Standards for Mathematical Practices make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.


	Lesson Topic

	Determining the probability of an event as either 0, , or 1. 

	Relevance/Connections


	7.SP.C.6  Approximate the probability of a chance event by collecting data on the chance process that produces it and observing its long-run relative frequency, and predict the approximate relative frequency given the probability. 

7.SP.C.7  Develop a probability model and use it to find probabilities of events. Compare probabilities from a model to observed frequencies; if the agreement is not good, explain possible sources of the discrepancy.

	Student Outcomes



	· Students will use simulations and/or experiments to determine the range of probability.
· Students will represent probabilities on a number line.
· Students will determine the likelihood of real world events.


	Prior Knowledge Needed to Support This Learning


	6.NS.C.6  Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

6.NS.C.7b  Write, interpret, and explain statements of order for rational numbers in real-world contexts.


	Method for determining student readiness for the lesson



	Given a fraction  and  when  any real number, other than 0, students are able to show an understanding that solutions are zero and one, respectively by placing given fractions on a number line during the warm-up activity.



	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Warm Up




	Students will be given pre-determined fractions that have a value of zero or one whole, such as,  , etc. They will then position themselves on a classroom number line ranging from zero to one, and ultimately recognize that there are multiple representations of the aforementioned values.
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	Motivation



	Teacher challenges the class in a “game.” Using a pre-altered deck of cards that only includes black cards, the teacher proposes that if he/she guesses the color of a student’s selected card incorrectly, then the students would not have to do homework for the remainder of the year.  Continue the process until the students catch on to the fact that the deck must be altered and that there is no chance of them winning.  Encourage the discussion of what chance/probability means.

	

	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary


















 





	UDL Components:
· Principle I: Representation is present in the activity because it highlights patterns, big ideas, and relationships by allowing the members of each group to determine the contents of each bag independently.  Additionally, the activity guides the students in processing information through visualization and manipulation.

· Principle II:  Expression is present in the activity because it provides an opportunity for physical action through a hands-on experiment.

· Principle III: Engagement is present in the activity because it fosters collaboration and community through dialogue and discussion of experimental outcomes. 

Directions:
Students will be divided into groups of three or four.  Each group will be given three prepared bags.  One bag (Bag A) contains all blue items.    Another bag (Bag B) contains the same number of blue and red items.  A third bag (Bag C) contains all red items. On the board, write the following prompt:  “How many times did you pick a red item?” Students are asked to reach in each bag ten times without looking and keep track of their outcomes out of the ten trials.  Based on their findings, have students predict the composition of each bag.  At the conclusion of the activity, engage the students in a discussion about their outcomes.  


Key Questions:
· Based on your experiment, what do you notice about the relationship between the number of red items in the bag, and the relative frequency of pulling out a red item? (Answer: the greater number of red items in a bag, the greater the probability of pulling out a red item.)
· Using what you know about fractions, how could your results be displayed?  (Possible Answers: numerically as decimals, fractions, or percents, graphically on a number line, or visually through the use of shaded shapes.) 

Through this, students should develop an understanding that there is a 100% chance of selecting a red item out of the bag completely full of red items.  Similarly, students should develop an understanding that there is a 0% chance of selecting a red item out of a bag composed entirely of blue items.  Lastly, students should develop an understanding that there is theoretically a 50% chance of selecting a red item out of the mixed bag of half blue and half red.  (On this number line, 0 equates to 0%,  equates to 50% and 1 equates to 100%.)


	Students make meaning of probability by predicting the composition of each bag based on the results of their experiment.
(SMP #1)


Students attend to precision by communicating precisely with others and try to use clear mathematical language when discussing their reasoning regarding the results of their experiment.
(SMP#6)

Students make use of structure by identifying patterns that emerged from the results of the bag activity to conclude the likelihood of given events.
(SMP #7)


	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	UDL Components:
· Principle I: Representation is present in the activity by offering alternatives for visual information by allowing students to model given probabilities on the number line.

· Principle II:  Expression is present in the activity by providing options for physical actions.

· Principle III: Engagement is present in the activity by optimizing relevance, value, and authenticity.

Directions:
Because we found that we are able to quantify probabilities, we are able to graphically display them as a number.  Have students develop the range of the number line, while constructing a classroom number line using a wall of the classroom and sentence strips.  (The number line should range from 0 to 1 with  identified and labeled as well.)

Once the number line that represents the range of probabilities is created, pose the following scenarios and have the students physically walk to the corresponding position on the line.  (As needed, select random students to justify their reasoning for choosing their position on the number line.)

1. Using the previous activity, place yourself on the number line that would represent the probability of pulling a red item out of Bag A.
2. Using the previous activity, place yourself on the number line that would represent the probability of pulling a red item out of Bag C.
3. Using the previous activity, place yourself on the number line that would represent the probability of pulling a red item out of Bag B.
4. Place yourself on the number line that would represent the probability of rolling an even number on a standard number cube (a die). 
5. Place yourself on the number line that would represent the probability of rolling a seven (7) on a standard number cube. 
6. Place yourself on the number line that would represent the probability of selecting a queen out of a standard deck of 52 cards.
7. Place yourself on the number line that would represent the probability of selecting a number card (as opposed to a face card) out of a standard deck of 52 cards.
8. Place yourself on the number line that would represent the probability of selecting a spade out of a standard deck of 52 cards.
9. Place yourself on the number line that would represent the probability that you will get into an argument with your brother tonight.
10. Place yourself on the number line that would represent the probability that you will become a professional sports player.

	Students make sense of problems by continually asking themselves, “Does this make sense?” as they place themselves on the number line for each unique real world situation.
(SMP#1)

Students justify conclusions with mathematical ideas by supporting their reasoning for their chosen position on the number line when representing real world events.
(SMP #3)

Students will express numerical answers with a degree of precision appropriate for the problem context by determining the placement for probability values on the number line.
(SMP#6)

	Closure
	Students will complete an exit ticket in which they identify a situation in the real world where the probability will be unlikely (near 0), neither likely nor unlikely (near ), and likely (near 1).


	



	Supporting Information

	Interventions/Enrichments
· Students with Disabilities/Struggling Learners
· ELL
· Gifted and Talented

	Students with Disabilities/Struggling Learners
· Provide additional vocabulary scaffolding with the following words: likely and unlikely.
· Provide students with personal number lines to use at their seats during the activities.
· Provide students with individual decks of cards to use as needed.

ELL
· Provide additional vocabulary scaffolding with the following words: likely and unlikely.
· Provide visual labels of the words “likely,” “unlikely,” and “neither likely nor unlikely” above the numeric representations on the classroom number line.

Gifted and Talented Students
· As an extension, students could design/create simulations or experiments that result in likely, unlikely, or neither likely nor unlikely probabilities.  These simulations could be shared and/or tested with the class.




	Materials
	· Fraction Cards (pre-made on index cards as described in the Warm Up)
· Deck of Cards (Altered to contain only the black suits)
· Item bags (containing colored items as described in Activity 1)
· Sentence Strips (or other means of representing a classroom number line)
· Standard Decks of Cards
· Paper (for exit ticket)

	Technology

	· Document Camera
· Graphing Calculator


	Resources

	N/A
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