HEALTHY LUNGS FOR LIFE SCHOOL RESOURCES
AIR QUALITY (KEY STAGE 2 / 8-11 YEARS)
Teachers Notes

Introduction
Air quality plays an important role in lung health for everyone, but children are particularly vulnerable. In this lesson pupils will find out about outdoor and indoor air pollution, including the health effects of different kinds of pollutants.  They will also learn about what they can do to help reduce their exposure to harmful air pollution. This pack has been created by the European Lung Foundation as part of Healthy Lungs for Life. Healthy Lungs for Life is a global public awareness campaign which focuses on the importance of lung health.
How to Use These Resources
This pack includes a suggested lesson plan and accompanying materials (background information, PowerPoint slides and worksheets) to support you in delivering a 60-90 minute session on air quality and lung health. The activities are described in short blocks which you can mix and match to fit the time you have available. There are also some suggestions for longer extension activities which could be used for a class project or extra-curricular club. You are encouraged to adapt the materials to suit your pupils or educational setting.  
Before delivering the lesson, you are advised to read through all the materials, check if the risk assessment provided is suitable for your setting, gather any materials you will need and print the pupil worksheets. If you plan to do the ‘smog in a jar‘ demonstration you are strongly encouraged to test it beforehand.
Materials needed:
· PC and Projector to deliver PowerPoint Slides
· Printed pupil activities/worksheets (1 per group or pupil) and slips of paper for clean air pledges 
· If doing ‘breathing through a straw’ demonstration – disposable straws (1 per pupil)
· If doing ‘smog in a jar’ demonstration - Glass jar or beaker, Match or lighter, Twisted of paper, Aluminium foil, Ice cubes (or internet connection/audio to show YouTube video)

Learning Objectives
Key message: Air pollution causes and aggravates lung disease, but everyone can take steps to reduce their exposure
By the end of this session participants should be able to:
· Appreciate that air pollution causes and aggravates lung disease
· Name some sources of outdoor air pollution 
· Name some ways of reducing exposure to air pollution

Curriculum Links (English National Curriculum)
· Science: Solids, liquids and gases; Reversible and Irreversible Reactions
· Geography: Human geography 
· Citizenship: Becoming an active citizen; Developing a healthy, safer lifestyle



Activities and Background Information
	ACTIVITY
	BACKGROUND INFORMATION

	Introduction (approx. 10 min)
Resources: Slides 2-5
Mode: whole class teaching

· Discussion: Show slide 2 and ask ‘Why do we need clean air?’. Depending on your class you might ask follow up questions about why air gets dirty, introducing the terms ‘air pollution’ or ‘pollutants’.
· Teaching: Show slide 3 and explain that air pollution can damage the lungs causing/aggravating asthma and other lung problems.
· Show slide 4 and describe in simple terms how the lungs work. You might ask pupils to pay attention to what happens when they breathe in and out – how the air moves in and out and their chest rises and falls. Define oxygen and carbon dioxide if these are unfamiliar terms. 
· Show slide 5 and describe how air pollution gets into the lungs and the problems it can cause.

	Why we need clean air
Humans have to breath to stay alive. But if the air we breathe isn’t clean it can cause all kinds of problems including lung damage, heart disease and neurological damage. Unfortunately 99% of the world’s population breathe air that contains high levels of pollutants. Children are more vulnerable to air pollution than adults because their brains, lungs and other organs are still developing. According to WHO worldwide 1 in 10 deaths under age 5, and 20% of newborn deaths are attributed to air pollution. 

How the lungs work
We need oxygen from air for respiration – the chemical process which generates energy from our food. We also need to get rid of carbon dioxide, a waste product from respiration. This process of gas exchange takes place in the lungs. Inhaling pulls oxygen-rich air into the lungs. Exhaling pushes the air, including carbon dioxide, out of the lungs. Breathing is controlled by the diaphragm, a large muscle under the lungs which contracts as we inhale and relaxes as we exhale. 

How air pollution gets into the lungs
Air is mainly nitrogen (78%) and oxygen (21%) with the other 1% being a mixture of other gases and tiny particles. Air pollution, whether gases or particles, gets mixed into the air and so it gets pulled into the lungs when we breathe in. Different pollutants have different effects. Some irritate the lungs, causing wheezing or coughing. Others get lodged deep in the lungs or diffuse into the bloodstream causing longer term problems like cancer and damage to the cardiovascular and nervous systems. 

	Asthma (approx. 10 min)
Resources: Slide 6, drinking straws (1 per child)
Mode: whole class teaching with individual activity
*Review risk assessment

· Slide 6: Explain that asthma is a lung condition that makes it hard to breath. 
· Ask for hands up – do you have asthma? Do you know anyone who does? Possible extension questions - do you know anyone who uses an inhaler? Do you know what inhalers are for/what is in them?
· Activity and discussion* – breathing through a straw. Hand out one straw per child. Ask them to take a few breaths normally and notice how it feels. Then get them to put the straw in their mouth and breath through it, noticing how it feels different. Possible discussion questions: How do they feel different? What do you think it would be like to struggle to breathe all the time? What activities would be difficult? Collect and dispose of straws immediately after activity.

	Asthma
Asthma is a common long-term condition that causes inflammation and swelling which can restrict the airways making it harder to breathe. An asthma attack is when symptoms suddenly get worse. This can be triggered by a number of things including allergies, air pollution, exercise and infections. Asthma can be inherited (genetic) or triggered by repeated exposure to irritants like air pollution. Most people with asthma take medicine to help control it via an inhaler (puffer). It’s common to have two inhalers – a preventer which is taken regularly (often brown, orange or purple) and a reliever (blue) which is taken in an emergency. Around 1 in 12 adults and 1 in 11 children have asthma.

Other common lung conditions
COPD (Chronic Obstructive Pulmonary Disease) is a common lung condition in older people. It can have similar symptoms to asthma, but is mainly caused by smoking rather than genetics. It is aggravated by air pollution and colds/flu, but not allergies or exercise.

Lung Cancer is cancer of any part of the lungs. Around 80% of cases are caused by smoking, but air pollution is also a significant trigger.

Cystic Fibrosis is a genetic (inherited) lung condition. In the UK all newborn babies are tested for cystic fibrosis. It affects the balance of salt and water in the body so sticky mucus build up in the lungs. It can be treated with medicines and special exercises.

Pneumonia is a lung infection caused by an overgrowth of micro-organisms (bacteria, viruses or fungi) in the lungs. It is more common in young and old people whose natural defences are lower. It can often be treated with antibiotics.

	What is Air Pollution? (approx. 15 min with demo, 10 min without, demo could also be done as a group experiment – allow an extra 20 min)
Resources: Slides 7-8, Materials for smog in a jar: (Glass jar or beaker, Match or lighter, Small piece of twisted paper, Aluminium foil, Ice cubes) or ability to show video
*Review risk assessment
Mode: whole class teaching with demonstration (or group activity)

· Show slide 7 and ask ‘What is air pollution?’ Explain that air pollution can include both harmful gases and tiny particles. Use the background information to add detail depending on the pupil level.
· Smog in a jar demonstration* to visualise air pollution: Watch this video or visit this website for detailed instructions 
· Rinse the jar so it is damp inside
· Put foil and ice cubes on top and allow to cool 
· Remove foil, light paper and drop in jar
· Put foil and ice cubes back on top of jar
· Watch what happens as smog builds up
· Discussion: What do you think is happening? What is the difference between smoke and fog and smog? Do you think all air pollution is like this?

Smog in a jar could be done as a group activity. Each group will need a jar, some foil and ice, and a twist of paper. An adult should light the paper for each group.

Be sure to keep the jars covered throughout and take them outside afterwards to release the smog. Do not breath the smog.
	Types of air pollution
There are many different pollutants in the air. They have different sources and different effects. Most will irritate the nose and throat causing coughing and wheezing. Some can cause longer term or more serious problems. Here are some of the most important.

Gases
Ozone is a gas made of 3 oxygen atoms. It can be good or bad depending on where it is found. Near the ground ozone is dangerous. It is created by the effect of sunlight on exhaust gases like nitrogen dioxide. In the upper atmosphere ozone is good as it absorbs harmful ultraviolet radiation to stop it reaching the ground. 

Nitrogen Dioxide is a gas made up of one nitrogen and two oxygen atoms. It is released when fossil fuels, particularly petrol and diesel, are burned. 

Sulphur Dioxide is a gas made up on one sulphur and two oxygen atoms. It has a pungent ‘eggy’ smell. It is released when fossil fuels are burned particularly coal and oil.

Particles
Particulate air pollution includes a huge variety of materials including natural and man-made particles. Man-made particles include soot from burning fossil fuels, tiny fragments of rubber, metal and dust created by the friction of tyres on the road and other industrial processes. Natural particles include pollen, soil, sea spray, and mould spores. Most important for lung health isn’t the source of the particles, but the size. Larger particles will often be trapped and removed by the mucus in the nose and lungs. But very tiny particles (called PM10 and PM2.5) can get right down into the lungs and possibly into the bloodstream. 

Smog in a Jar explanation
The burning paper creates smoke, carbon dioxide and water vapour. It also heats up the damp air in the jar to create water vapour. The ice on the top of the jar makes the water vapour (invisible) condense into fog (visible). The smoke and fog mix together to make the smog. This is a kind of visible air pollution.  
Water turning into water vapour is a state change from liquid to gas. Fog forms when the water vapour cools into water droplets suspended in air (similar to clouds). 
The paper burning is an irreversible reaction. Here the smoke is mainly tiny particles of carbon (soot) suspended in gas.  

	Sources of Air Pollution (approx. 20 min)
Resources: Slide 9-11, printed cards cut up for sorting, printed worksheets
Mode: whole class teaching with group card game

· Show slide 9 and ask where does air pollution come from? Manage discussion and provide background information as needed
· Card sorting game in pairs or groups – sort cards into sources of air pollution and not sources of air pollution
· Discuss the results. Are there any that are surprising? Look at the sources and discuss which ones are worse than others. You can decide how much detail you provide on the kinds of air pollution from each one.
· Discuss what we can do to as a society to reduce air pollution. Which things can be avoided? Which things can’t be avoided but could be done differently? What kinds of behaviours would help? 
· Complete ‘causes, effects, solutions’ worksheet individually or in pairs/groups. To extend this activity pupils could research their own answers using books or the internet. Or they could choose one source of pollution to focus on in detail as a mini-project.

	Definitely sources of air pollution
Burning anything (petrol/diesel, wood, coal, gas) will create both gases and particulates. So fires (including bonfires and domestic fires/log burners), buses, trains and aeroplanes, petrol/diesel cars and motorcycles, smoking, fireworks and power stations (if burning coal, oil or gas) are all sources of air pollution. (NB – the big clouds sometimes seen over factories and power stations are often steam from cooling towers rather than smoke).  There can be natural sources of air pollution like pollen, volcanos, sea spray and dust storms – ash clouds from a volcano in Iceland caused huge travel problems in 2010. Aerosols and cleaning products can produce droplets and gases which can irritate the lungs, especially if they are used indoors with poor ventilation. Farming releases ammonia, mainly from animal manure and fertilizer, which can react with other materials to form particles.

Can be a source of air pollution. 
Any form of transport can generate particles from friction on tyres and brakes - that includes electric cars, electric trains/buses/trams and cycling.

Not sources of air pollution
Walking. Wind turbines and solar panels. Trees can actually reduce pollution by absorbing dangerous gases and trapping particles on their leaves.

The worst/most dangerous sources of air pollution are smoking and burning fossil fuels. But a diesel bus/train is better than a car because it can transport a lot more people. Burning gas creates a lot less pollution than burning coal. Electric cars and cycling are much better than conventional cars because they produce vastly less air pollution.

	True or False Game (approx. 10min)
Resources: Slide 13-19
Mode: whole class teaching with voting

· Show each statement and ask students to vote true or false. Voting could be done by raising hands or by designating one side of the classroom true and the other false and asking children to move to the one they believe is correct.

· Reveal each answer and discuss misconceptions

	Air pollution affects children more than adults: TRUE! Childrens lungs are more vulnerable as they are smaller and still developing. They also breathe faster so may take in more pollutants.

You can always smell air pollution: FALSE! Some air pollutants, like car exhausts, have a strong smell but others are completely odourless

Air pollution only affects our lungs: FALSE! Air pollution can also affect the heart/ circulatory system and the brain/nervous system
Sometimes air pollution is invisible: TRUE! Some of the most dangerous air pollutants are incredibly tiny particles which can go deep into the lungs and get into the bloodstream.
All air pollution is made by humans: FALSE! Natural sources of air pollution include wildfires, volcanoes, and dust storms. Mould spores and pollen can also aggravate lung problems.
Air pollution is often worse on hot sunny days: TRUE! The sunlight can trigger chemical changes which make the pollutants even more dangerous.
Air pollution is always worst outdoors: FALSE! Air pollution can much more concentrated inside buildings and cars. The air is more still so pollution builds up.

	A day in your life (approx. 10 min)
Resources: Slide 13-19, day in my life worksheets (1 per child)
Mode: whole class teaching with individual worksheet

· Show slide 20 and introduce worksheet
· Ask students to fill in the first row of the worksheet, thinking about a typical day in their life. Encourage them to list or draw how they get to school and all the other activities they do
· Now focus on the second row of the worksheet – what sorts of pollution they are exposed to. Encourage them to think beyond traffic to think about other things like if a family member smokes, if their mum is always spraying air freshener, if they enjoy doing craft activities like sanding wood or painting.
· Now turn to the third row of the worksheet – what could they do differently to reduce their exposure to air pollution. Show slide 22 for some suggestions if they need prompts
	Examples of everyday air pollution

On the way to or from school
Do parents park outside with their engines running
Travelling in a car can expose children to more air pollution than walking 

At school
If the school playground is near a busy road
Chemical used to clean the school could be 

At home/leisure activities
Craft activities like sanding wood, using spray paints 
Playing outdoors, cycling or scooting is great exercise but it’s best to avoid playing near busy roads 
Playing outdoors or opening the windows more often



	Clean Air Pledge (approx. 5 min)
Resources: Slide 5 and cards/paper for writing pledges
Mode: Mode: whole class teaching with individual pledge sheets

· Show slide 23 and ask pupils to look at their ‘Day in My Life’ worksheet and choose one thing they would like to change.
· Get students to write a pledge to do that one thing to help reduce air pollution in their own lives.
· Ask them to explain their pledge to a partner to help them think through what they need to do to make it happen.
· You might like to collect the pledges and make some kind of a display with them (e.g. writing them on cloud shaped pieces of paper, or as leaves on a tree) to revisit at a later date
	People are more likely to follow through on behaviour change if they make a public declaration and feel like they are conforming to a social norm.

Choosing to change just one thing makes it feel less overwhelming.

If a lot of the students have similar ideas you could turn this into a whole school pledge, perhaps organising a school assembly to tell other pupils or parents what they would like to change.

	OPTIONAL EXTENSION ACTIVITIES
	

	Simple pollution catcher (at least 40min spread across 2 sessions)
Resources: Paper plates (1 per group), String, Vaseline (petroleum jelly), Hole punch or pencil, magnifying glass
Mode: whole class teaching with group activity

Session 1: Make the pollution catchers and hang up 
· Make a hole in the plate and use the string to make a hanger
· Smear Vaseline all over one side of the plate
· Hang the plates up in lots of different places (indoors and outdoors) and leave them for at least 2 weeks
Session 2: Look at the results (2 weeks later)
· Collect the plates and use the magnifying glass to look at what has gotten trapped on them. 
· Compare the plates from different locations.

Picture Instructions https://lapl.org/neisci/kits/air-quality/activity-catcher 


	Visible pollution
Gases and very tiny particles won’t be visible on the plate, but you will probably find all sorts of other things stuck in the Vaseline on the plate e.g. bits of dust, insects, plant fragments. You might be able to identify some of them.

Here are some possible questions for discussion
· Are there a lot of particles or just a few? Can you identify any of them?
· How do you think the location of your plate has affected your results?
· What do you think would happen if you performed this experiment in a heavily polluted area, such as a big city or an area with known air pollution? Do you think you would find more particles stuck to the pollution catcher?
· How do you think the particles in the air affect the air quality and our ability to breathe well?

	Campaign for Clean Air
Resources: depends on activity chosen
Mode: depends on activity chosen

· Choose a topic that the children are passionate about and that is relevant to your setting. Here are some examples 
· encouraging children to walk to school
· encouraging parents to switch off their engines outside school
· campaigning to reduce the speed limit or introduce traffic calming outside school
· campaigning to improve foot or cycle paths in the local area
· Plan and implement a campaign. Here are some examples
· doing an assembly for other pupils or parents
· making and putting up posters
· writing to local council or MP
	Active citizenship
As it is invisible and the causes are often out of their control, air pollution can feel scary to children. Focusing on what they can do can help bring a sense of control and competence. It also helps young people learn about how their local community works and the develop skills needed for active citizenship. 

You can get ideas and resources for tackling air pollution around your school on the Clean Air for School website 
https://www.transform-our-world.org/programmes/clean-air-for-schools 





Risk Assessment
Possible risks and suggested precautions are detailed here but it is your responsibility to conduct a risk assessment which takes into account your setting and the educational and emotional maturity of your pupils.
	Activity
	Possible hazards
	Suggested precautions

	Breathing through a straw

	Transfer of saliva between participants
	Provide a new straw for each participant and dispose of used straws.

	
	Breathlessness or dizziness
	Check if participants have any adverse health issues (e.g. lung or heart condition) and discourage participation where necessary.
If affected, participants should sit down and breathe slowly and deeply. Seek first aid if necessary.

	Smog in a jar
	Risk of burns from lighter/matches/burning paper
	Only adults should handle lighter/matches/burning paper.
Ensure jars remain covered during the demonstration. 
Pour water into the jar afterwards to ensure the paper is extinguished.

	
	Smoke inhalation 
Triggering smoke alarms
	Consider doing the entire demonstration outdoors.
Ensure jars remain covered and take outdoors to release smoke afterwards. 




Links for further information
European Lung Foundation Healthy Lungs for Life https://europeanlung.org/en/projects-and-campaigns/healthy-lungs-for-life/ 
World Health Organisation Air Pollution https://www.who.int/health-topics/air-pollution
Asthma and Lung UK – Lung Conditions https://www.asthmaandlung.org.uk/#about 
Clean Air for Schools Programme https://www.transform-our-world.org/programmes/clean-air-for-schools



About the European Lung Foundation (ELF)
ELF is a patient-led organisation that works internationally to bring patients and the public together with healthcare professionals to improve lung health and advance diagnosis, treatment and care. Founded in 2000, ELF works in partnership with the European Respiratory Society (ERS) to develop the union between lung health professionals and patients. Based in Sheffield (UK) and Brussels (Belgium) ELF has grown and developed a core team of specialists and a network of individual patients and patient organisations. ELF works with people from all over the world, including our volunteer patient network of more than 350 people and our patient organisation network with more than 200 respiratory organisations in Europe; working together with people living with more than 40 different lung conditions. Our ethos is openness, inclusiveness and collaboration. We believe in working together to improve lung health.
Find out more at https://europeanlung.org/ or search for ‘European Lung’ on social media.

These resources have been created by Sarah McLusky (www.sarahmclusky.com) for the European Lung Foundation. © European Lung Foundation 2023
