
Independent events
Students will learn about the concept of independent and dependent events by analysing dating profile data and through a basketball scenario. Students will then apply the test for independent events to solve problems.
Learning intentions
To understand the difference between dependent and independent events.
To be able to prove that 2 events are independent.
Success criteria
I can define independent events and explain their characteristics.
I can show that 2 events are independent.
I can use algebraic reasoning to prove results and solve problems involving independent events.


Outcomes
A student:
develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly MAO-WM-01
solves problems involving probability in a variety of contexts MAV-11-09
Content
Conditional probability
Define two events to be independent if the occurrence of one event does not affect the probability that the other event occurs
[bookmark: _Hlk198546325]Explain that two events  and  are independent means  and , and show algebraically that if one of these formulas is true, then the other is also true
Use the formula , and the test  for independence to prove that if two events are independent, then , and to prove conversely that if , then  and  are independent
Solve practical problems involving independent events
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Table 1: lesson summary
	Section
	Summary of activity
	Teaching strategies
	Teaching points

	Activating prior knowledge
	Use slides 4–7 of the PowerPoint Independent events for students to investigate data from a dating website and perform calculations involving conditional probability.
	Visibly random groups of 3
Vertical non-permanent surfaces
Gallery walk
Pose-Pause-Pounce-Bounce
	This section revises students’ knowledge of conditional probability and the associated formula.

	Connecting learning
	Use slides 9–12 for students to learn the test for independent events by considering a basketball scenario.
Students revisit the data from the dating website to test for independence using slides 13 and 14.
	Think-Pair-Share
	Students will learn the definition and test for independent events and apply this knowledge to 2 scenarios. A range of representations are explored including tree diagrams, arrays and Venn diagrams.

	Releasing responsibility
	Use slides 16–18 to show algebraic proofs involving the test for independent events.
	Notes to their future forgetful selves
	Use the self-explanation prompts to unpack the algebraic proofs.

	Independent practice
	Use slides 20–24 and the ‘Approaching questions scaffold’ for students to solve a problem and construct their own problem.
	Visibly random groups of 3
Vertical non-permanent surfaces
	This section requires students to use their algebraic manipulation skills and their independent events knowledge to solve problems.



Activity structure
Please use the associated PowerPoint Independent events to display images in this lesson.
Activating prior knowledge
This activity has been adapted from Lesson 5.3 - Multiplication Rule & Conditional Probability (skewthescript.org/5-3) by Skew The Script.
1. Verbally explain to students that they are going to be analysing data from a dating webpage.
The data, from 2012, represents people who identified as male, aged 36, and heterosexual.
The data has then been selected to show each dating profile that reported their height and yearly earnings.
36-year-olds were chosen because this is around the age when men typically start earning the average full-time earnings for their careers.
1. Display slide 4 of the PowerPoint that contains the breakdown of data:
21 short low-income earners
22 tall low-income earners
48 short high-income earners
101 tall high-income earners. 
1. Explain to students that for the purpose of this activity we are interested in the following events, which appear as an animation when clicking on slide 4:
T = the event of selecting a man that is taller than median height
H = the event of selecting a male who earns more than the median salary, that is, a high-income earner.
1. Verbally explain the following scenario to students.
Slide 5 can be used to display the scenario if required but it would be preferable to leave the data from slide 4 on the screen.
Samantha is only interested in dating a male who is taller than median height and a high-income earner. 
She can either filter the male dating profiles by males taller than median height or high-income earners, not both. 
Which filter will give her the best chance of finding someone who meets both of her requirements? 
1. Assign students to visibly random groups of 3 (bit.ly/visiblegroups) on vertical non-permanent surfaces (bit.ly/VNPSstrategy). 
1. Explain to students that they will work in groups to analyse the provided data and use reasoning and justification to give advice on the scenario. Encourage students to:
create representations of the datasets
calculate probabilities of the events that satisfy Samantha’s requirements
use their knowledge of conditional probability to support their reasoning. 
1. Students are to do a gallery walk (bit.ly/DLSgallerywalk) of each other’s solutions. Ask them to consider the different representations each group has created, as well as the probabilities they have calculated. Students should return to their groups to briefly discuss if any adjustments need to be made to their advice for Samantha and/or their reasoning. 
1. Use the Pose-Pause-Pounce-Bounce questioning strategy (PDF 557 KB) (bit.ly/posepausepouncebounce) to initiate a class discussion. Possible questions could include:
What advice would you offer Samantha and why?
Which representations and calculations did you use to support this advice?
Students may have concluded that filtering for males taller than the median height increases Samantha’s chances of meeting both her criteria, based on P(H│T) = 82.1% and P(T│H) = 67.8%. Slides 6–7 show possible representations and calculations used to support this advice.
Explain to students that this activity will be revisited later in the lesson.
Connecting learning
1. Ask students to recall the difference between dependent and independent events.
Students explained the difference between dependent and independent events in experiments involving 2 stages in Stage 5 Probability A, Core outcome MA5-PRO-C-01. Slide 9 can be displayed for students, which contains the definitions. 
1. To check for understanding, use the Think-Pair-Share strategy (bit.ly/thinkpairsharestrategy) to have students develop 2 examples where one is a pair of dependent events and one is a pair of independent events, then explain their reasoning. 
1. As part of the sharing, select a few non-volunteer students to provide an example and have their partner explain how they knew these were examples of dependent and independent events. 
1. Have students consider the data from the dating webpage and ask them to decide if a male’s height and earnings are independent or dependent events. Conduct a quick show-of-hands poll to gauge students' initial thoughts.
There is no right answer to this question, and this will be revisited later in the lesson. 
1. Explain to students that they will now be considering a basketball scenario, which can be displayed to students using slide 10 of the PowerPoint.
Steph Curry has a free-throw percentage of 92.9% in the 2024-2025 season. 
John believes Steph Curry has a higher chance of making a free-throw shot if they successfully made the previous shot. 
Do you agree? Why or why not?
1. In a Think-Pair-Share, have students consider the scenario and discuss if they agree or disagree. Ensure that students are explaining their reasoning. 
Students could be prompted to consider drawing a tree diagram by asking, ‘How could you visually represent all of the outcomes?’ They may also consider conditional probability. 
The purpose of this scenario is for them to consider if the scenario is an example of independent or dependent events.
1. In a Think-Pair-Share, ask students to determine whether the event of Steph Curry making a free throw is an independent or dependent event. Encourage them to reflect on their initial thoughts and reconsider their reasoning if necessary.
Explain to students that each throw is theoretically considered independent because the outcome of one event does not influence the probability of the other event. In other words, Steph Curry’s free-throw percentage remains constant. 
[bookmark: _Hlk198544594][bookmark: _Hlk198544743]Students may wish to argue that it is dependent because successfully shooting one free throw may affect Curry’s belief that he can successfully shoot another, or that he is having a ‘lucky’ or ‘good’ day.
Slide 11 can be displayed, which shows a tree diagram representing 2 free throws and the probabilities of each event. 
1. Using slide 11, animate the rule to show that 2 events  and  are independent if  and . 
1. In a Think-Pair-Share, ask students to calculate each conditional probability to confirm that the 2 events are independent. Slide 12 contains the solutions.
1. Display slide 13 and ask students to reconsider if a male’s height and earnings are independent or dependent events. 
1. Ask students to work in pairs to use calculations to check whether 2 events A and B are independent, by applying the rule:  and .
1. Students should discover that the 2 events, according to the data, are not independent. Use slide 14 to explain this, using the self-explanation prompts.
Explain to students that while the dating app data suggests tall people may earn more, this is a correlation — not causation. Other factors like age, occupation and honesty in self-reporting can influence the results. Students have previously explored this in the Stage 5 Data analysis B, Core outcome MA5-DAT-C-02, where they learned to distinguish between association and causation. A class discussion could help clarify that a relationship in data doesn't prove one variable causes the other. To illustrate this, you can point out that many wealthy individuals, like Tom Holland, iShowSpeed, Peter Dinklage, and Mark Zuckerberg, are shorter than average.
Releasing responsibility
1. Use slides 16–18 to demonstrate how to algebraically prove the syllabus content points listed below. The slides contain self-explanation prompts that can be animated for the students to discuss in a Think-Pair-Share. 
Explain that two events  and  are independent means  and , and show algebraically that if one of these formulas is true, then the other is also true. 
Use the formula , and the test  for independence to prove that if two events are independent, then , and to prove conversely that if , then  and  are independent. 
2. Students are to create notes to their future forgetful selves (bit.ly/notestofutureself) on the rule for independent events. 
3. Students should complete practice questions from an existing resource to consolidate their understanding of independent events and the associated rule.
Independent practice
1. Use slide 20 of the PowerPoint to unpack the ‘Approaching questions scaffold’ for students. 
The ‘Approaching questions scaffold’ offers students a 4-step scaffold to tackle questions. Each step is accompanied by an icon and corresponds to different aspects of the solution process.
2. Redirect students to their previously established visibly random groups of 3 at the vertical non-permanent surfaces and display the problem from slide 21.
A sports club is trying to organise 2 practice matches over the weekend. Each player has the same probability of being available on each day, where  represents the probability of being available on Saturday and  represents the probability of being available on Sunday. 
It is given that: 

Jordan is one of the players. 
Determine whether Jordan’s availability on Saturday is independent of his availability on Sunday. 
3. Students are to use the ‘Approaching questions scaffold’ in their groups of 3 to solve the problem. 
4. Allow students time to complete a gallery walk to observe the use of the ‘Approaching questions scaffold’ in other groups’ solutions. 
5. Model the solution using slides 22–24. Discuss the strategies students took for each step of the ‘Approaching questions scaffold’.
6. Returning to their groups of 3, encourage groups to construct their own scenario of 2 events that are independent, including the related probabilities. Students will then complete a gallery walk to check each group's scenario. 
· 

Assessment and differentiation
Suggested opportunities for differentiation
Activating prior knowledge
Students may benefit from first revising the formula for conditional probability to check for student understanding.
During discussions with students, teachers should encourage their students to explain and justify their decisions.
Connecting learning
Students can be extended to consider correlation compared to causation in the context of height and income. For instance, studies have shown that height may correlate with income due to various socio-economic factors, such as health, education and employment opportunities. However, it's important to note that correlation does not imply causation. While height and income may be related in some contexts, it doesn't necessarily mean one causes the other. To determine if they are truly dependent events, one would need to analyse data and assess the nature of their relationship statistically.
Independent practice
Students may need to be reminded to use the rule for independent events.
The activity may need to be completed as a whole class.


Suggested opportunities for assessment
[bookmark: _Hlk147833561]Activating prior knowledge
When placed in groups of 3, students provide and receive peer feedback on their understanding.
Students working on vertical non-permanent surfaces means the teacher can assess student progress and provide support where appropriate.
Connecting learning
Student responses to the provided prompts could be collected as a work sample for assessment. 
A Think-Pair-Share provides students with the opportunity to reflect on their understanding.
Releasing responsibility
Students’ notes to their future forgetful selves can be collected to assess their understanding of independent events. 
Independent practice
Students will demonstrate their Working mathematically skills in discussions and justifications.
Students working at vertical non-permanent surfaces means the teacher can assess student progress and provide support where appropriate.
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