Probability Unit

Academic Expectations  


Goal 1:  Students are able to use basic communication and mathematics skills for purposes and situations they will encounter throughout their lives.


Goal 2 (2.13):  Students understand and appropriately use statistics and probability.

Program of Studies Big Idea


Students generate outcomes for simple probability activities, determine fairness of probability games and explore likely and unlikely events.

Mathematics Core Content  

MA-05-4.4.1:  Students will determine all possible outcomes of an activity/event with up to 12 possible outcomes.  DOK 2


MA-05-4.4.2:  Students will determine the likelihood of an event and the probability of an event (expressed as a fraction).  DOK 2

Vocabulary:  

probability, outcomes, events, likely, unlikely, certain, impossible, tree diagram

Students will know:

-the definition of probability.

Students will develop the following attitudes:

-use probability to make wise decisions in games and real-life situations.

Students will understand:

-the relationship between probability and the likelihood of an event occurring.

Students will develop the skill:

-to determine probability.

-to create a tree diagram to determine all possible outcomes.

LESSON 1-PROBABILITY

MA-05-4.4.2:  Students will determine the likelihood of an event and the probability of an event (expressed as a fraction).

HOOK:
When I have the book parade, I listen to the weather that morning.  Why would I listen to the weather?  Today we are going to talk about probability.  We will answer these questions.

ESSENTIAL QUESTION:  How can I use probability to make wise decisions in my life?

-What is probability?

-How do we determine probability?

-How do we use probability in real-life situations?

Ask students to write questions in mathematics notebook.

PROCEDURE:

-What is probability?  Have students write what they think probability is.  Then give the dictionary definition.  Probability is how likely an event is to occur.  Explain event.  Write the answer in your notes to the first question.

How close was your definition to the dictionary definition?

-The next question is How do we determine probability?

-Draw a likelihood line to illustrate probability.  Have students draw on their paper under the question.

-Use a number cube to identify the probability of getting a 7 as impossible and is 0 on the likelihood line.

-Use 3 red tiles in a bag and determine the probability that you will draw a red tile as certain and is 1 on the likelihood line.

-Probability can be expressed as a number between 0 and 1.  What kind of numbers are between 0 and 1? (fractions, decimals, percentages)

-We will use fractions to show probability.

-Look at the probability fraction:    Specific outcome    






  All possible outcomes

Ask students to make the notes in their notebook.

-Give opportunities for students to determine probability and place on the likelihood line.  Identify vocabulary words:  likely and unlikely

LESSON 2-PROBABILITY

MA-05-4.4.2:  Students will determine the likelihood of an event and the probability of an event (expressed as a fraction).

HOOK:  
We talked last time about how we find probability and how we can use that to determine how likely an event is to occur.  Today we are going to use that to help us make decisions in a game and see how we use it to help us make decisions in life.  Make a hand on your paper.  Label the palm “Ways we use probability” and when we use or talk about ways that probability can be used in your life to make decisions, I want you to write that down.  We will look at them at the end of the lesson.

PROCEDURE:

-Look again at the ESSENTIAL QUESTION and the supporting questions.  Which of these questions have we answered?

-Tell students we are going to take a test and ask them to number their paper from 1-20.  It is multiple choice and they are to put the answer A, B, C, or D by each number.  There are no questions, they will just be guessing.  Give the answers you have for each number and see how many students scored over 50% and less than %25.  

-Discuss why they would not do well based on probability.  Discuss test taking strategies that involve probability-the process of elimination.

-Play a game with numbers from 1-20.  You will turn over numbers and students must guess if the next number is higher or lower based on the probability.  One student will be the contestant and when he/she makes a decision, all the other students must decide the probability he/she is correct.  The concept of probability being chance will be developed here as well.

--Set up game situations using the number cube and ask students to determine if the game is fair.  A game that is not fair but appears to be-over 3-teacher gets a point, under 3-you get a point.

-Use “Human Barometer” to have students explain if there is a difference in opinion.     

-Show lottery tickets and look at the odds of winning.  What decision would you make based on this information?

-Show an odds chart concerning health insurance for smokers and non-smokers.  Why is there a different cost for each?

-Discuss insurance for 16 year olds when they begin driving, insurance for brick houses versus wood houses and why you are required to wear a seat belt in a car.  All these are decisions that are made based on probability.

-Look at the fist list.  If list is not complete, do Give One, Get One.

-Make a classroom list of ways probability is used in everyday life.

LESSON 3-Probability

MA-05-4.4.1:  Students will determine all possible outcomes of an activity/event with up to 12 possible outcomes.  DOK 2

HOOK:
We have been talking about probability and today, I’m going to tell you a problem I have that I think involves probability.  I want you to help me solve it.

PROCEDURE:

-Tell the story.


Each morning, I get ready in my bedroom without turning the lights on because my husband is still in bed.  I put my socks in the sock drawer without matching them up.  What is the probability that I will pull out two socks that match if I can’t see the color of the socks in the dark?  

-Because I am doing 2 events (pulling out 2 socks) I cannot do simple probability and just write the fraction because I don’t know all my outcomes.  There is a way we can do that and that is a tree diagram.  I want you to write tree diagram on your paper and write the following definition. 

Tree diagram-An organized list that shows all possible outcomes for an event.

-Our headings will name the two events and the outcome.

-I have 2 blue socks, 2 black socks, and 2 brown socks in my drawer.  Let’s look at all the outcomes I could have.

-Make the tree diagram.  What is the probability my socks will match?

-Possible activity.  I have 3 bags with tiles.  The rules are that I pull out two tiles and if the tiles match one player gets a point and if they don’t match, the other player gets a point.

Bag 1 has 2 yellow tiles and 1 red

Bag 2 has 2 yellow and 2 red

Bag 3 has 3 yellow and 1 red

Which is the fair bag?

-Have students predict which bag they think is fair and tell why?

-How can we determine which bag is fair?


Students may suggest playing the game

-Have students draw out 20 tiles from each bag and record.  Do this twice.

-You may be able to determine if some are fair or unfair but more than likely not.  Discuss sample size.

-Talk about how else you could determine.  Tree diagram

-Make a tree diagram and determine the probabilities.

LESSON 4-Probability

HOOK:  During this unit we have worked on probability and during that time we have had some new vocabulary words.  At the beginning of the year, we made a taxonomy for math vocabulary.  Look back and see if any of those words are on your math vocabulary list.

PROCEDURE:

CONNECT-We are going to make a new taxonomy just for probability.  Draw a spider.  Let’s look at the words that we could put on our spider.

Likely

Unlikely

Certain

Impossible

Outcome

Event

Tree diagram

ORGANIZE-Three Way Tie-using three of the words

DEEP PROCESSING-Write a Cinquain

Noun:

Two Adjectives:

Three Action Verbs:

Four-Word Sentence or Phrase

Ending Word:  

EXERCISE-Para-Writing

Write a paragraph or short piece using each vocabulary word.  Each word must be imbedded meaningfully into the text, or it doesn’t count.

LESSON 5-Probability

Task Rotation

Reflection:  In each task on the task rotation, evaluate your response with the following scale:

4-I did everything I was asked to do correctly and showed I understood the concept of probability completely.

3-I did most everything correctly and showed that I understood most of the concepts of probability.

2-I did some of the work correctly and showed some understanding.  

1-I don’t understand.

REFLECTION

What part of the unit did you enjoy? 

What things did you do well?

What would you do differently next time?

How can you improve your performance next time?

What did you learn about yourself and how you think?

