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overview
Turkey, Wales, Normandy and parts of Canada have recently banned the use of electronic cigarettes indoors, and the EU is considering following their example. Campaigners in support of an EU-wide ban point out that nicotine from e-cigarettes may contribute to heart disease and cancers, as well as damaging the brains of developing foetuses. In this activity students decide whether they support a ban. They apply their knowledge of particle theory to decide whether exhaled nicotine can reach non-vapers nearby, and then learn to judge risks to decide whether the benefits of a ban on indoor vaping outweigh the risks. 
ADvanced materials
Electronic cigarettes is a sequence of two lessons. Advanced materials are longer than regular ENGAGE materials because in addition to applying science content they explicitly teach enquiry processes (Working Scientifically in the English National Curriculum). Each lesson has a distinct purpose:
Lesson 1: To understand the science behind the issue, and get students to apply knowledge (which we assume was introduced in a previous lesson)
Lesson 2: To consider the evidence and arguments, by learning to use an enquiry process (such as judge risks, examine consequences)

LEARNING OBJECTIVE
In this lesson students will:
· Particles: draw before and after diagrams of particles to explain observations
· Judge risks: weigh up risks and benefits to make a decision
Curriculum LINK
England National Curriculum KS3:
· Working Scientifically: evaluate risks
· Matter: Particle model: the differences in arrangements, in motion and in closeness of particles explaining changes of state, shape and density

GCSE Combined Science subject content:
· Working Scientifically:  Development of scientific thinking: evaluate risks both in practical science and the wider societal context, including perception of risk in relation to data and consequences
· Chemistry: Structure, bonding and the properties of matter: recall and explain the main features of the particle model in terms of the states of matter and change of state
ENGAGE MATERIALS
· For use with the PowerPoint containing both the teaching presentation and the Student Sheets.
· ENGAGE materials are published by the ENGAGE project from the European Commission, as Open Educational Resources, and are published under the Creative Commons NoDerivatives, NonCommercial license. They can be freely used, but not re-published in any revised form.
· Visit the ENGAGE website www.engagingscience.eu for more real-life science lessons.
Lesson 1
	STAGE/PURPOSE                     RUNNING NOTES

	Engage   
Get students interested in the issue of a possible ban on smoking electronic cigarettes indoors in public places

	Display (2). Ask students to discuss their initial responses in pairs – is vaping safe? Then reveal (3) to explain how an e-cigarette works, and (4) to show possible health impacts of one of the key ingredients of most e-cigarettes, nicotine. Slide (5) sets up the key dilemma, and points out that passive vaping carries risks.
Slide (6) gives a breakdown of how students will use scientific evidence in lesson 1 and judge risks in lesson 2 to help them to make a decision. The objectives follow (7). 

	Review       
Students review their understanding of using particles to explain phenomena
	Introduce the main task for this lesson (8) – to address the question Can nicotine from vaping affect people nearby? Students then read information about the arrangement and behaviour of the particles in e-cigarette solution and in the exhaled aerosol. They also read about how nicotine particles diffuse (SS1). Students then work alone to translate the written information into particle diagrams using the keys given on SS2a and SS2b.
Having completed these tasks, student pairs peer evaluate each others’ diagrams, suggesting improvements and come to agreements about the features of a correct and high quality diagram.

	Consider   
Students draw diagrams to show the arrangement and behaviour of particles involved in vaping, and decide whether exhaled nicotine can get to people nearby
	Set the final task (9) in which student groups use their particle diagrams, as well as their knowledge of the nature of the movement of particles in different states, to decide whether or not nicotine from vaping can get to people nearby.
Choose some students to share their responses with the class, encouraging them to give their reasoning. Then come to a class conclusion in answer to the question. The answer is yes – exhaled particles from vaping move by diffusion, and can get to people nearby.





Lesson 2
	STAGE/PURPOSE                     RUNNING NOTES

	Engage   
Review the dilemma about whether to support an EU ban on indoor vaping in public places

	Review the dilemma (2). Remind students of the evidence from lesson 1 indicating that exhaled particles can travel to people nearby, and ask for a show of hands on how they would vote at this stage.
Then reveal (3) and (4) to make the point that there are both risks and benefits associated with a ban, and that it can be difficult to make sense of risks and benefits without quantifying them and weighing them up.
Show the breakdown to outline how students will use lesson 1 and 2 to help them to make a decision (5). Reveal the objectives for this lesson (6).

	Play       
Students play a game to learn how to judge risk
	Students now play a quiz-style game to learn how to quantify risks and weigh them up (7) to (18). Each round illustrates one aspect of judging risk. 
For round 1, display (8). Individual students note their answer on scrap paper. Then reveal the answer (9) and get students to note their score. Make the point at the bottom of (9) – to compare risks, you need numbers and units – and ask students to record this key point on SS1.
Repeat the process above for rounds 2 to 5, ensuring that students note their learning on SS1 at the end of each round. 

	Decide   
Groups judge risk to decide whether or not they support a ban on indoor vaping in public places, and share their views in class discussion. They then complete a written task to explain their decision
	Set the next task (19). Ask students to work in pairs or small groups. They read the cards about possible risks and benefits of a ban (SS2), and then decide whether each is a risk, a benefit or neither. They note their decisions on SS3. They then continue to follow the instructions (19) to weigh up the risks and benefits, and make decisions in their groups.
Student groups then vote with their feet by deciding where to stand along a continuum, in which one end of the room represents ‘strongly agree with a ban’ and the other end represents ‘strongly disagree with a ban.’ Do not allow students to stand in the middle.
[bookmark: _GoBack]This could be followed by a teacher-led debate, a smaller fish-bowl activity, or by getting students to present and justify their viewpoints standing in position, using this structure:  
· State your opinion
· Present your evidence (science, judging risk)
· Explain your reasoning (how the evidence supports your opinion)
Students then write their own responses to the final task (20). Finish with another show of hands - has anyone changed their opinion since the beginning of lesson 1 or lesson 2? If so, what has made them think differently?
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