
Blood alcohol content
This lesson introduces students to the concept of blood alcohol content (BAC) and how it is estimated using given formulas. Students consider how variables such as sex, body weight and time influence BAC. The learning connects algebraic manipulation to real-world applications in safe driving and decision-making.
Students will need at least one digital device per pair to interact with a Google site.
Learning intentions
To know what blood alcohol content (BAC) represents.
To be able to use the BAC formula to model real situations. 
Success criteria
I can calculate BAC for given scenarios using the formula.
I can describe factors that influence a person’s BAC.
I can explain the limitations of methods used to estimate BAC. 
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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  
selects and applies algebraic techniques to solve problems involving equations and formulas MST-11-01
Mathematics Standard 11–12 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.
Associated numeracy outcomes
A student:
recognises and applies functional numeracy concepts in practical situations, including personal and community, workplace and employment, and education and training contexts N6-1.1
applies numerical reasoning and mathematical thinking to clarify, efficiently solve and communicate solutions to problems N6-1.2
Numeracy Stage 6 (CEC) Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2021.


Content
Formulas and equations
Substitute numbers into linear and non-linear algebraic expressions, equations and formulas
Evaluate the subject of a formula, given the value of other pronumerals in the formula
Apply the formulas  and  to calculate and interpret blood alcohol content (BAC) based on drink consumption and body weight, where  is the number of standard drinks consumed,  is the number of hours of drinking and  is the person’s weight in kilograms
Identify and explain the limitations of methods used to estimate BAC
Apply given formulas to solve problems in a variety of contexts
Mathematics Standard 11–12 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.


Table 1: lesson summary 
	Section
	Summary of activity
	Teaching strategies
	Teaching points

	Activating prior knowledge
	Students consider a variety of drink driving advertisements to check their prior understanding of blood alcohol content (BAC). Using slide 5 of the PowerPoint Blood alcohol content, students are provided with the NESA definition of BAC and link this to the legality of driving. 
	Think-Pair-Share
Notice and wonder
	This activity ensures students recall prior understanding of alcohol’s impact on driving and begin connecting the 0.05 limit to legal and safety considerations.

	Connecting learning
	Using slide 7, students consider a general rule for estimating BAC and how this may be inaccurate based on sex or body composition. Slide 8 provides students with 2 BAC formulas. Slides 9–11 apply this formula to a contextual situation. Students then access a Google site that simulates conducting a random breath test as a police officer. Using slides 12–15 students consider the number of standard drinks different alcoholic beverages contain, then calculate the BAC.
	Pose-Pause-Pounce-Bounce
Think-Pair-Share
Worked example (Your turn)
Visibly random groups of 3
Vertical non-permanent surfaces
Notice and wonder 
	This section deepens conceptual understanding by contrasting informal rules with formal models, highlighting the factors that influence BAC, and giving students structured practice applying the formula in varied contexts.

	Releasing responsibility
	Students discuss why simple drink-counting rules are unreliable. In groups, students will use Appendix A to create notes for themselves then complete a scavenger hunt using Appendix B. 
	Pose-Pause-Pounce-Bounce
Four quadrant notes
Visibly random groups of 3
Vertical non-permanent surfaces 
Scavenger hunt
	This section supports students to consolidate their learning by summarising key ideas, identifying misconceptions, and applying the BAC formula to a variety of scenarios with reduced scaffolding.

	Independent practice
	Using Appendix C, students complete past HSC questions, and have a peer review their solution and provide targeted feedback. 
	Exit ticket
	Students apply their learning to unfamiliar problems, receive targeted peer feedback, and demonstrate individual understanding of BAC calculations and standard drink interpretation.



Activity structure
Please use the associated PowerPoint Blood alcohol content to display images in this lesson.
Activating prior knowledge
1. Show students the following drink driving advert (bit.ly/DrinkDrivingAdvert).
1. In a Think-Pair-Share (bit.ly/thinkpairsharestrategy), ask students what effect alcohol may have on a person’s ability to drive. 
Students may share how alcohol may affect coordination, judgement and reaction time. 
1. Display slide 4 of the PowerPoint and ask students what they notice and wonder (bit.ly/noticewonderstrategy) about the graphics. 
Students may notice: 
· Both images compare alcohol with everyday things such as water and food.
· The phrase ‘won’t keep you under 0.05’ appears on both images.
· There is alcohol in each image such as a glass of wine, a beer, or a drink beside a meal.
· The number 0.05 seems important but is not explained.
· The setting looks like a restaurant or pub, a typical place where people might drink.
Students may wonder:
· What does 0.05 mean?
· Why would someone need to stay ‘under’ 0.05?
· How might body weight and gender affect a person’s BAC?
· Whether the theory ‘two in the first hour and one every hour after’ would keep everyone under 0.05?
· Why might relying on simple drinking ‘rules’ be risky when deciding whether to drive?
· How does drinking alcohol affect your body or your ability to do things like drive?
· Does eating or drinking water change how alcohol affects you?
· Why might people think these things help?
· How could we measure or calculate something like 0.05?
1. In a class discussion, ask students what they think the 0.05 is referring to. 
1. Progress to slide 5 to show students the NESA definition of ‘blood alcohol content’, then animate the slide to display the BAC limits for driving in NSW. The information box below provides supplementary information regarding BAC. 
A BAC of 0.05 means there is 0.05 grams of alcohol in every 100 millilitres of blood in your body.
In simple terms, it measures how much alcohol is in your bloodstream.
As your BAC moves towards 0.05, your brain and body start to slow down. Your reaction time, coordination, and judgement are affected. That is why 0.05 is the legal limit for driving in most parts of Australia. More information can be found here https://adf.org.au/reducing-risk/aod-and-driving/alcohol-driving/ if the teacher wants to further students’ understanding.
If someone’s BAC is higher than 0.05, it means they have too much alcohol in their system to drive safely.
Teachers can also supplement the information by discussing that a BAC of less than 0.02 applies for truck drivers or drivers of buses and taxis. 
Connecting learning
Blood alcohol content formula
1. Display slide 7. Explain that this is a common method that people use to estimate their ability to drive after drinking. Using the Pose-Pause-Pounce-Bounce questioning strategy (PDF 557 KB) (bit.ly/posepausepouncebounce), ask the following questions:
Do you think the theory ‘2 standard drinks in the first hour and one every hour after’ would keep everyone under 0.05?
How might body weight and gender affect a person’s BAC?
Why might relying on simple drinking ‘rules’ be risky when deciding whether to drive?
1. Animate the slide and in a Think-Pair-Share, ask students, ‘If Brian and Hayley each had 4 standard drinks over 3 hours would their BACs be the same? Why/why not?’
1. Lead a class discussion with students to talk about some of the factors which may affect how someone absorbs alcohol.
The main factors that can be discussed include gender, mass/weight, time of drinking. Secondary factors include age, metabolism, additional medications, body composition. 
It can also be highlighted that a male and female of the same height and weight would have different BACs as, generally, females have a higher percentage of body fat and lower total body water than males of the same weight. This means the alcohol is less diluted in females, so the same amount of alcohol results in a higher BAC.
Note: the terms mass and weight have been used interchangeably in past HSC questions involving BAC calculations.
1. Display slide 8 and discuss what is similar and different between the 2 formulas for determining BAC.
The definition for a standard drink will be addressed in a later scenario. An informal definition for ‘standard drink’ can be provided in the interim. ‘A standard drink is just a simple way to compare how much pure alcohol is in different drinks, no matter the type.’
1. Use slides 9–10 to model how to calculate the BAC for Hayley and Brian using the Worked examples (Your turn) method (bit.ly/supportingstrategies). 
1. Progress to slide 11. Discuss with students that Brian and Hayley both followed the popular theory of ‘2 drinks in the first hour and one every hour after that.’ However, they had very different BAC estimations. Lead a discussion with students as to why this may be the case.
1. In a Think-Pair-Share, have students consider an amendment to the theory for ‘2 drinks in the first hour and one every hour after that’ for a female.
Students may amend the rule to ‘one drink in the first hour and one drink every hour after that.’
1. With a device between pairs, direct students to the following Google site (bit.ly/BACRBTActivity) which is an activity that simulates collecting roadside BAC readings.
1. Students are to complete the tutorial mode then move to the patrol mode.
The premise of this activity is that students assume the role of a police officer conducting random breath testing. 
Students will start in the tutorial mode which employs the faded example strategy (bit.ly/fadedexamplesstrategy) through a series of scenarios. They will need to select close at the conclusion of each scenario of the tutorial mode to receive the next question. 
On completion of the tutorial mode, students are to select patrol mode. In this mode, students are required to determine the BAC of a driver given the number of standard drinks they have consumed, hours drinking and weight. On determination of the BAC, they are required to make a judgement on whether the driver is safe to drive or to be charged with a low range, mid-range or high range drink driving offence.
Note: there are no set number of questions to complete in the patrol mode. Teachers are therefore advised to set a reasonable time for students to complete a satisfactory number of questions. 
Standard drinks
1. Display slide 12, and using a Pose-Pause-Pounce-Bounce questioning strategy, ask the following questions:
Might all these drinks (beer, wine, champagne, cocktail) count as one standard drink?
What factors might make one of these drinks contain more or less alcohol than another?
Why do you think people often underestimate how many standard drinks they’ve had?
How could knowing the concept of a standard drink help someone make safer choices?
If a friend said, ‘I’ve only had one drink’, what extra information would you need to know to find their actual alcohol intake?
1. Display slides 13–14, asking students what they notice and wonder about the graphics. 
Students may notice:
· Different drinks have very different amounts of alcohol, even when the glass or can looks similar.
· A large glass of full-strength beer can contain nearly 2 standard drinks.
· Some pre-mixed drinks (RTDs) have more alcohol than a standard glass of wine.
· The size of the container (can, schooner, bottle, glass) makes a big difference to standard drink count.
· A ‘standard drink’ is often less than what’s typically poured or sold. 
· Spirits in small volumes can equal a whole can of beer in alcohol content.
Students may wonder:
· Why isn’t a ‘drink’ always equal to one standard drink?
· How do they decide what counts as one standard drink?
· Why do some drinks show the number of standard drinks on the label while others don’t?
· How can you keep track of how many standard drinks you’ve had when sizes and strengths vary so much?
· Would people drink differently if they understood how many standard drinks were in what they’re drinking?
· How much can someone’s BAC rise if they misjudge what counts as one standard drink?
1. Progress to slide 15 and, in a Think-Pair-Share, ask students how they might be able to calculate the number of standard drinks consumed given the beer label and the quote. 
Students should note that they need to multiply the number of drinks consumed by the standard drinks contained in the beer. The teacher may decide to return to slides 12 and 13 to provide students with some further consolidation of calculating the number of standard drinks that have been consumed. 
1. Assign students to visibly random groups of 3 (bit.ly/visiblegroups) at vertical non-permanent surfaces (bit.ly/VNPSstrategy). 
1. Display slide 16 and inform student groups that they are going to calculate the BAC of the person, noting that the person consumes alcoholic drinks that are not 1.0 standard drinks, and provide the groups with time to discuss and plan a solution and to consider what mistakes people could make with this calculation. 
1. Using the Pose-Pause-Pounce-Bounce questioning strategy, discuss with student groups their plans for the solution and mistake students could make.
1. On completion, allow student groups to discuss their solution. Slide 17 can be displayed to verify students’ solution.
Releasing responsibility
1. Use the Pose-Pause-Pounce-Bounce questioning strategy to summarise the learnings of the lesson. Questions could include: 
Why might rules like ‘2 in the first hour and one every hour after’ be unreliable for keeping someone under 0.05?
What’s one reason this method might not always work?
What else could make someone’s BAC different even if they drank the same amount?
Does one drink always equal one standard drink?
How might the size or strength of the drink change the actual alcohol content?
1. Continuing in their visibly random groups of 3 at vertical non-permanent surfaces, students are to complete four quadrant notes (bit.ly/supportingstrategies) from Appendix A ‘Four quadrant notes’ on a vertical non-permanent surface (bit.ly/VNPSstrategy).
Students are encouraged to complete practice questions from an existing resource where they calculate BAC in situations where the number of drinks consumed does not equal the number of standard drinks, for example one glass of wine equals 0.8 standard drinks.
1. Continuing in their visibly random groups of 3, students are to complete the scavenger hunt from Appendix B ‘Scavenger hunt’.
Independent practice 
1. Consolidate learning by having students individually complete the exit ticket (bit.ly/exitticketstrategy) from Appendix C ‘Exit ticket’ which is based on past HSC questions.
1. On completion, have students swap with a partner to review their solutions. Students can use highlighters to provide feedback.
Orange – have a rethink about the problem.
Yellow – there may be a slight mistake here, check your working.
Green – I love your work, keep going.
Note: students can substitute symbols (star, triangle, square) for the highlighters.

Assessment and differentiation
Suggested opportunities for differentiation
Activating prior knowledge 
Offer students sentence starters from a word bank (reaction time, coordination, legal limit) to support students in the Think-Pair-Share.
Connecting learning 
Provide alternative representations of the BAC formulas (colour-coded, unpacked step-by-step or annotated), so students can select the level of structure that suits them. 
Releasing responsibility
Provide students with hint cards during the vertical non-permanent surfaces’ activity. 
Provide structured self-explanation prompts for students who need additional scaffolding while removing prompts for advanced learners.
Independent practice
Allow students to use the Google site for checking or scaffolding. 
Provide additional challenge through advancing questioning, for example, ‘What would happen if time doubled?’


Suggested opportunities for assessment
Activating prior knowledge 
Observe and record contributions during the Think-Pair-Share to assess baseline understanding of alcohol’s effect on driving. 
Use student responses from the ‘notice and wonder’ activity to gauge familiarity with key terminology (for example: BAC, 0.05).
Connecting learning 
Check understanding through responses to the Pose-Pause-Pounce-Bounce questions on factors influencing BAC.
Monitor completion and accuracy of digital tutorial mode questions to assess application of the BAC formula.
Releasing responsibility
Collect student reasoning during the Four quadrant notes to assess conceptual understanding and misconceptions.
Use informal questioning to evaluate student ability to transfer the BAC concept to unfamiliar examples.
Independent practice
Review banner task calculations for procedural fluency and correct use of formulas.
Use the exit ticket responses and peer feedback (traffic light system) to assess individual understanding and reflection. 


Appendix A 
[bookmark: _Scavenger_hunt]Scavenger hunt
	0.055
Alex, an 82 kg male, drinks 4 bottles of craft beer at a BBQ over 3 hours. 
Note: there are 1.4 standard drinks in one bottle of this craft beer. 
Calculate Alex’s BAC at the end of the BBQ, correct to 3 decimal places.

	
	0.060
Maya, a 55 kg female, drinks 2 cocktails and 1 small bottle of beer at a birthday party over 2hours. 
Note: each cocktail is 1.8 standard drinks; the small bottle of beer is 0.8 standard drinks. 
Calculate Maya’s BAC at the end of the party, correct to 3 decimal places.

	
	0.096
Liam, a 72 kg male, has 5 shots of spirit over 1.5 hours.
Note: each shot is 0.6 standard drinks. 
Calculate Liam’s BAC at the end of the 1.5 hours, correct to 3 decimal places.


	0.038
Priya, a 63 kg female, drinks 3 glasses of wine and half a pint of cider during dinner over 2 hours. 
Note: each glass of wine is 1.2 standard drinks and half-pint of cider is 0.9 standard drinks. 
Calculate Priya’s BAC at the end of dinner, correct to 3 decimal places.
	
	0.087
Noah, a 95 kg male, consumes 2 large bottles of beer and 1 can of premixed spirits over 4 hours. 
Note: each large bottle is 1.6 standard drinks and a can of premixed spirits is 1.3 standard drinks. 
Calculate Noah’s BAC at the end of the 4 hours, correct to 3 decimal places.
	
	0.023
Isabella, a 48 kg female, has 1 glass of dessert wine and 2 small cocktails over 1.75 hours.
Note: dessert wine is 0.7 standard drinks, and each small cocktail is 1.5 standard drinks. 
Calculate Isabella’s BAC at the end of the 1.75 hours, correct to 3 decimal places.

	0.090
Ethan, an 88 kg male, drinks 3 cans of heavy lager and 1 bottle of kombucha-based alcoholic drink over 2.5 hours. 
Note: each can of heavy lager is 1.7 standard drinks and the kombucha alcoholic bottle is 1.1 standard drinks. 
Calculate Ethan’s BAC at the end of the 2.5 hours, correct to 3 decimal places.
	
	0.072
Chloe, a 70 kg female, consumes 2glasses of champagne and one small beer during a celebration over 1 hour. 
Note: each glass of champagne is 1.3 standard drinks, and the small beer is 0.9 standard drinks. 
Calculate Chloe’s BAC at the end of the celebration, correct to 3 decimal places.
	
	0.071
Jackson, a 78 kg male, has 6 bottles of low-alcohol beer across 3 hours. Note: each bottle is 0.4 standard drinks. 
Calculate Jackson’s BAC at the end of the 5 hours, correct to 3 decimal places.

	
	
	
	
	

	0.003
Nadia, a 58 kg female, drinks one large cocktail and 2 small glasses of fortified wine over 3 hours. 
Note: the large cocktail is 2.2 standard drinks; each small glass of fortified wine is 0.9 standard drinks. 
Calculate Nadia’s BAC at the end of the 3 hours, correct to 3 decimal places. 
	
	
	
	



[bookmark: _Hlk215666725]
Appendix B 
[bookmark: _Four_quadrant_notes]Four quadrant notes
	Example 1
Rita is a female who weighs 57 kg. At a sporting event, between 12 pm and 5 pm, she consumed 7 standard drinks. 
Calculate her BAC, given the formula: 

	Example 2
Jake is a male who weighs 75 kg. At a music festival, he consumed 8 bottles of premix spirits. 
If each bottle contains 1.2 standard drinks, calculate Jake’s BAC if he consumed alcohol from 1:30 pm to 9 pm. 


	Things to remember
	Example 3




Appendix C 
[bookmark: _Exit_ticket]Exit ticket
1. Jodie drinks 2 small bottles of wine over a 4-hour period. Each of these bottles contains 2.5 standard drinks. Jodie weighs 5.7 kg. 
Using the formula below, what is Jodie’s approximate blood alcohol content (BAC) at the end of this period, correct to 3 decimal places?

1. The number of standard drinks in various glasses of beer is shown.
Number of standard drinks
	Pony
	Middy
	Schooner
	Pint

	0.64
	1.3
	1.96
	2.62


1. A man weighing 75 kg drinks 3 beers from a pony glass, one from a schooner and 2 from a pint between 7:30 pm and 12 am. 
Using the formula for calculating BAC below, what would be his BAC estimate at 12 am, correct to 3 decimal places?



Sample solutions
Appendix B – Four quadrant notes
	Example 1
Rita is a female who weighs 57 kg. At a sporting event, between 12 pm and 5 pm, she consumed 7 standard drinks. 
Calculate her BAC, given the formula: 

	Example 2
Jake is a male who weighs 75 kg. At a music festival, he consumed 8 bottles of premix spirits. 
If each bottle contains 1.2 standard drinks, calculate Jake’s BAC if he consumed alcohol from 1:30 pm to 9 pm. 



Appendix C – exit ticket
1. Jodie drinks 2 small bottles of wine over a 4 hour period. Each of these bottles contains 2.5 standard drinks. Jodie weighs 57 kg. 
Using the formula below, what is Jodie’s approximate blood alcohol content (BAC) at the end of this period, correct to 3 decimal places?

1. The number of standard drinks in various glasses of beer is shown.
Number of standard drinks
	Pony
	Middy
	Schooner
	Pint

	0.64
	1.3
	1.96
	2.62


A man weighing 75 kg drinks 3 beers from a pony glass, one from a schooner and 2 from a pint between 7:30 pm and 12 am. 
Using the formula for calculating BAC below, what would be his BAC estimate at 12 am, correct to 3 decimal places?
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