Introduction to Probability

General Outcome: Develop critical thinking skills related to uncertainty.

SO1. Interpret and assess the validity of odds and probability statements. [C, CN, ME]

1.1 Provide examples of statements of probability and odds found in fields such as media, biology, sports, medicine, sociology
and psychology.

1.2 Explain, using examples, the relationship between odds (part-part) and probability (partwhole).

1.3 Express odds as a probability and vice versa.

1.4 Determine the probability of, or the odds for and against, an outcome in a situation.

1.5 Explain, using examples, how decisions may be based on probability or odds and on subjective judgments.

1.6 Solve a contextual problem that involves odds or probability.

S02. Solve problems that involve the probability of mutually exclusive and non—-mutually exclusive events. [CN,
PS, R, V]

2.1 Classify events as mutually exclusive or non—-mutually exclusive, and explain the reasoning.

2.2 Determine if two events are complementary, and explain the reasoning.

2.3 Represent, using set notation or graphic organizers, mutually exclusive (including complementary) and non—mutually
exclusive events.

2.4 Solve a contextual problem that involves the probability of mutually exclusive or non—mutually exclusive events.

2.5 Solve a contextual problem that involves the probability of complementary events.

2.6 Create and solve a problem that involves mutually exclusive or non—mutually exclusive events

S03. Solve problems that involve the probability of two events. [CN, PS, R]

3.1 Compare, using examples, dependent and independent events.

3.2 Determine the probability of an event, given the occurrence of a previous event.

3.3 Determine the probability of two dependent or two independent events.

3.4 Create and solve a contextual problem that involves determining the probability of dependent or independent events.



Mathematical Processes

e Connections [CN] Students are expected to make connections among mathematical ideas, other concepts in mathematics,
everyday experiences and other disciplines
Problem Solving [PS] Students are expected to develop and apply new mathematical knowledge through problem solving
Reasoning [R] Students are expected to develop mathematical reasoning
Visualization [V] Students are expected to develop visualization skills to assist in processing information, making
connections and solving problems.
Mental Estimation [ME] Students are expected to demonstrate fluency with mental mathematics and estimation.
Technology [T] Students are expected to select and use technology as a tool for learning and for solving problems

Real Life Applications of Probability

1. Probability in Real Life
2. Term Life Insurance and Death Video -- Khan Academy

Exploring Probability
Achievement Indicators:

1.4 Determine the probability of, or the odds for and against, an outcome in a situation.
1.5 Explain, using examples, how decisions may be based on probability or odds and on subjective judgments.
1.6 Solve a contextual problem that involves odds or probability.

Lesson Links:
e Click here for a Notebook version of ERLC Lesson Link. Please use this lesson as a framework for your own teaching
environment.
e Click here for a pdf version of the same ERLC Lesson Link.


https://drive.google.com/file/d/1qa0liadFIiJqDGY0cxL_43143vWYe8uo/view?usp=sharing
https://www.khanacademy.org/science/core-finance/investment-vehicles-tutorial/life-insurance/v/term-life-insurance-and-death-probability?playlist=Probability
https://drive.google.com/file/d/1uA4h7Z6vryPolCirpHPyVSgR0biQJmOI/view?usp=sharing
https://drive.google.com/file/d/1x5q_LRns5JocLfgMSIgQpdJR4H-Jl_99/view?usp=sharing

Videos:
e Exploring Probability -- (Youtube Link)
e Probability and Sample Space (Youtube Link)

Additional Resources to Support this Lesson
e Click here for a Math Goodies lesson on Probability
e Click here for a OnlineMathLearning lesson on Probability

Discovery Based Learning
Technology
1. Click here for an applet on Experimental Probability (Interactivate)\

Communication and Visualization
The probability of occurrences of any event can be shown on the number line below. Locate the probability of each event described.
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It will rain today.

Today is Saturday.

You are in Algebra class.

A coin will land tails up.
You will pass the next test.
You will go skiing tomorrow.

S


https://www.youtube.com/watch?v=sNacuJgbq94&list=UUzP2i4TYVHkxIX2x3KE4zeg
https://www.youtube.com/watch?v=BLGlB4MZEPY
http://www.mathgoodies.com/lessons/vol6/intro_probability.html
http://www.onlinemathlearning.com/theoretical-probability.html
http://www.shodor.org/interactivate/activities/ExpProbability/

Probability and Odds

Achievement Indicators:
1.1 Provide examples of statements of probability and odds found in fields such as media, biology, sports, medicine, sociology
and psychology.
1.2 Explain, using examples, the relationship between odds (part-part) and probability (partwhole).
1.3 Express odds as a probability and vice versa.
1.4 Determine the probability of, or the odds for and against, an outcome in a situation.
1.5 Explain, using examples, how decisions may be based on probability or odds and on subjective judgments.
1.6 Solve a contextual problem that involves odds or probability.

Lesson Links:
e Click here for ERLC Lesson Link. Please use this lesson as a framework for your own teaching environment
e Click here for a pdf version of the same ERLC Lesson Link.

Videos:
e Probability and Odds — (Youtube Link)
e Calculating Odds and Probability — (Youtube Link)
e The Difference Between Odds and Probability — (Youtube Link)

Additional Resources to Support this Lesson
e Absolute Value Workbook
e Click here for a Lesson from nRich maths on Racing Odds
e Click here for a Lesson from nRich maths on Fixing the Odds

Discovery Based Learning

Technology
1. Odds calculator -- Enter the odds in favor and it will calculate the probability.


https://drive.google.com/file/d/1boqmJXm2L3yF_XpSqZK-zsBGta0augTo/view?usp=sharing
https://drive.google.com/file/d/1Yha4GazGERll1n-X08oj9QrfdnDvU0UY/view?usp=sharing
https://www.youtube.com/watch?v=h2weDOJi0bE&list=UUzP2i4TYVHkxIX2x3KE4zeg
https://www.youtube.com/watch?v=XllKz2cX73Q
https://www.youtube.com/watch?v=D4KU9Ww9yq4
http://nrich.maths.org/921
http://nrich.maths.org/580
http://www.calculatorsoup.com/calculators/games/odds.php

Assessment for Learning

Peer Assessment:
1. Probability and Odds Examples Worksheet -- BeaconPress

This worksheet gives brief notes on probability and odds with a worksheet for students to practice. The answer key and a
general rubric is also provided.

One could have students in pairs using the answer key and rubric to assess the other and have discussions on how to correct
any mistakes.

Probabilities Using Counting Methods

Achievement Indicators:
5.9 Solve a contextual problem that involves probability and permutations.
6.4 Solve a contextual problem that involves combinations and probability.

Lesson Links:
e Click here for ERLC Lesson Link. Please use this lesson as a framework for your own teaching environment
e Click here for a pdf version of the same ERLC Lesson Link.

Videos:
e Probabilities Using Counting Methods -- (Youtube Link)

Discovery Based Learning

1. Click here for an interactive that shows a basic example of two sets that must intersect -- Basketball and Volleyball.
(Tools4Teachers) You will need to have an account with Tools4teachers to access this interactive.


https://drive.google.com/file/d/1ggWvKPi-7hJeCmI-tD_2kHn2BIeZuReV/view?usp=sharing
https://drive.google.com/file/d/1vsTgW7ar-_XT1UIUS_fCUIWNUMojWrkp/view?usp=sharing
https://drive.google.com/file/d/1QBmAtPuL8vtAGEDotvpkzuRUfqtl42vA/view?usp=sharing
https://www.youtube.com/watch?v=yvxxbFehj4k&list=UUzP2i4TYVHkxIX2x3KE4zeg
http://www.learnalberta.ca/content/t4tes/courses/senior/math30-2/index.html?l1=home&l2=1-m1&l3=1-m1-l03&l4=1-m1-l03-dis&page=m1/m30_2_m1_l03_dis.html&title=Mathematics%2030-2:%20Module%201:%20Lesson%203:%20Discover

Mutually Exclusive Events

Achievement Indicators:
1.6 Solve a contextual problem that involves odds or probability.
2.1 Classify events as mutually exclusive or non—mutually exclusive, and explain the reasoning.
2.2 Determine if two events are complementary, and explain the reasoning.
2.3 Represent, using set notation or graphic organizers, mutually exclusive (including complementary) and non—mutually
exclusive events.
2.4 Solve a contextual problem that involves the probability of mutually exclusive or non—mutually exclusive events.
2.5 Solve a contextual problem that involves the probability of complementary events.
2.6 Create and solve a problem that involves mutually exclusive or non—mutually exclusive events

Lesson Links:
e Click here for ERLC Lesson Link. Please use this lesson as a framework for your own teaching environment
e Click here for a pdf version of the same ERLC Lesson Link.

Videos:
e Mutually Exclusive Events -- (Youtube Link)

Assessment for Learning

Worksheet:
1. Mutually Exclusive Assessment for Learning Worksheet -- Fowler



https://drive.google.com/file/d/1K4GhW6Qx8D-hpyo1Sik5jUWEBRGWikSC/view?usp=sharing
https://drive.google.com/file/d/1s_wFJDX470qYBqYT6cYoY5sKygdpogBS/view?usp=sharing
https://www.youtube.com/watch?v=J_l1XfnPHKw&list=UUzP2i4TYVHkxIX2x3KE4zeg
https://docs.google.com/document/d/1DoHS7YeRfPxnP06BylboJMiGG1DRiW7O/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true

Conditional Probability

Achievement Indicators:
1.6 Solve a contextual problem that involves odds or probability.
2.4 Solve a contextual problem that involves the probability of mutually exclusive or non—mutually exclusive events.
3.1 Compare, using examples, dependent and independent events.
3.2 Determine the probability of an event, given the occurrence of a previous event.
3.3 Determine the probability of two dependent or two independent events.
3.4 Create and solve a contextual problem that involves determining the probability of dependent or independent events.

Lesson Links:
e Click here for ERLC Lesson Link. Please use this lesson as a framework for your own teaching environment
e Click here for a pdf version of the same ERLC Lesson Link.

Videos:
e Conditional Probability — (Youtube Link)
e Calculating Probability — " And " statements, Dependent -- (Youtube Link)

Additional Resources to Support this Lesson
e Dependent Events (Math Goodies)
e Conditional Probability — How to Handle Dependent Events (mathisfun.com)
e L I E OnlineMath ) |

Assessment for Learning

Journal Prompts
Explain the difference between two probabilities P(A | B) and P(B | A).


https://drive.google.com/file/d/1D-6p8q3DW4l2vOFT0TkVytHwTb-VsFbg/view?usp=sharing
https://drive.google.com/file/d/1_YpJBnfjDrKRP94PYH2Kvq34C3io7_ks/view?usp=sharing
https://www.youtube.com/watch?v=1f6Py4Qe758&list=UUzP2i4TYVHkxIX2x3KE4zeg
https://www.youtube.com/watch?v=iIzJxFzlZOQ
https://mathgoodies.com/lessons/dependent_events/
https://www.mathsisfun.com/data/probability-events-conditional.html
http://mathisfun.com
https://www.mathsisfun.com/data/probability-events-conditional.html
https://www.onlinemathlearning.com/dependent-events.html
http://onlinemathlearning.com
https://www.onlinemathlearning.com/dependent-events.html

Independent Events

Achievement Indicators:
1.6 Solve a contextual problem that involves odds or probability.
3.1 Compare, using examples, dependent and independent events.
3.3 Determine the probability of two dependent or two independent events.
3.4 Create and solve a contextual problem that involves determining the probability of dependent or independent events.

Lesson Links:
e Click here for ERLC Lesson Link. Please use this lesson as a framework for your own teaching environment
e Click here for a pdf version of the same ERLC Lesson Link.

Videos:
e Independent Events — (Youtube Link)
e Probability of Independent Event — (Youtube Link)

Discovery Based Learning

1. Algebra 2: Probability of Repeated Independent Events -- Tinspire Activity
This lesson involves an investigation of probability by simulating tossing a coin three times. As a result, students will:

e Understand probability of specific outcomes of repeated independent trials.
e Understand using a probability tree diagram to determine probability.

Assessment for Learning

1. Online Selfchecker — IXL
This is a small selfchecker on identifying independent and dependent events.

Journal Prompts:
e Explain the difference between an unconditional probability and conditional probability.
e Defend or refute each of the following statements:
o Dependent events are mutually exclusive events.
o Mutually exclusive events are always dependent.
o Independent events are always mutually exclusive.


https://drive.google.com/file/d/15f1Puvu5hm6sAO-kclZaID66WCZHNMin/view?usp=sharing
https://drive.google.com/file/d/1ZE5whvevCOgdFSxcKWHW3C9GXfR7cPx6/view?usp=sharing
https://www.youtube.com/watch?v=R0SdoPpCbys&list=UUzP2i4TYVHkxIX2x3KE4zeg
https://www.youtube.com/watch?v=P-oFpsQlt-A
http://education.ti.com/en/timathnspired/us/detail?id=278A996A76194FE3989499697FF4F9E0&t=9E81440586114D568325D7591DB69868
http://ca.ixl.com/math/grade-9/identify-independent-and-dependent-events

Overall Unit Shared Resources

Unit Lessons:
1. Notebook Lessons -- Allen
2. Powerpoint Lessons -- Fowler



https://drive.google.com/file/d/1wz_cdZWRmLdnofx0ug67VslwBgDm3e2V/view?usp=sharing
https://docs.google.com/presentation/d/1y9BpPFwMbfluygF30shU9eh1BPNNQIR3/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
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