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  Teachers’ manual primary schools
Single Use Plastic Waste

Preparing young people for a future of circularity

WP C deliverable 5.1


Teachers Manual Primary Schools


Preparing young people for a future of circularity

One way to reduce our plastic consumption and build a circular economy in the future is to make today’s children aware of the amount of plastic we use and throw away. Most people have little idea about the amount of plastic waste generated, let alone the scale of plastic that ends up in landfills or the environment across the world. Few also realize that many types of plastic can be recycled and turned into useful products and then recycled again and again.

Against this background, a set of lesson plans have been designed to teach children about the positive and negative aspects of plastic, how they can reduce their personal consumption of plastic, and how and what types of plastic can be recycled. Today’s children are the ones who will have to embrace the concept of recycling and circularity and move it forward into the future. 
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This research has been conducted as part of the TRANSFORM-CE project. More information about the project can be found on: www.nweurope.eu/transform-ce. TRANSFORM-CE is supported by the Interreg Northwest Europe programme as part of the European Regional Development Fund (ERDF). 



TRANSFORM-CE, an Interreg NW Europe funded project, created this lesson plan. In this teacher’s manual you will find guidance on how to deliver the lesson plan. The lessons about recycling and circularity are for children in primary school aged 10 to 12 years old and will be used in the United Kingdom, Germany, and The Netherlands. 




























Introduction
[bookmark: _Toc501116468]We use a lot of plastic. Plastic can be convenient to use, but it often becomes waste, ending up in landfills or the environment. In addition, the raw material we use to make plastic, petroleum, is not only environmentally damaging but will eventually run out. So, we must use this raw material more wisely. Fortunately, we are working hard to recycle plastic waste. So, no more; take-make-use-discard. Instead, with new techniques, used plastics can be turned into new products. 

Indeed, plastics can be used up to ten times, which makes it almost comparable to the recyclability of glass. By using less single use plastic, we can enjoy the benefits of plastic for longer.

This set of lessons focusses on the recycling of plastic waste, which is a key mechanism in achieving a circular economy. Students will explore: what kinds of recycle techniques are there, why is recycling necessary, and what can you do to reduce your own use of plastic? 

It is recommended to print these lesson materials. 

Overview primary education
Time:		90 – 120 minutes
		The lesson can be split up into two parts (1-3 or 4 and 4-7)
Age: 	 	Pupils from 10–12 years old

In advance:
· Print attachment ‘Tally list Plastic Hunt’ for each student. This contains the assignment for part 7; make your own design. 

Needed: 
· The PowerPoint. This helps to carry out the educational activities with the students. View the PowerPoint beforehand to make it easier to teach.
· A "Plastic hunt" checklist for each student.
· For assignment 7: 	
· Posters: A3 and A4
· Make your own design: PET bottles, other plastic, and craft materials.
· OPTIONAL: see attachment for floating experiment (if the students should do it themselves, multiple thereof): 
· A pen, plastic bag, sandwich bag, Lego piece, plastic foil
· Optional: (a bag of) salt to put into a container of water 
· Another type of plastic
· A container with water

[bookmark: _Hlk123036190]Goal of the lessons
These lessons contribute to a better knowledge of the circular economy, with a focus on recycling. More (lesson materials) on the circular economy can be found here:
· https://ellenmacarthurfoundation.org/
Student Goals: 
Orientation towards yourself and the world:
· The students learn to manage the environment with care.
· The students learn to experiment with materials and physical phenomena like light, noise, electricity, power, magnetism, and temperature.
· The students learn to relate the operation, form, and use of materials from products in their own environment. 

The pupils:
· know that plastic is a valuable material and can name pros and cons of plastic.
· can describe the process of recycling waste plastic.
· know that they can contribute to reducing plastic use and how to do so.
· are aware that much plastic is still made from petroleum and that we need to be careful with it.
· have formed an opinion about the use of plastic and its recycling.

Concepts, that are used and/or taught about Plastic:
· [bookmark: _Hlk114830967]Single use plastics
· Reuse
· Reduce
· Recycle
· Circular
· Waste as a resource












Roadmap

	Activity
	Description
	Estimated time
	Slide PowerPoint

	Introduction
	1,2 and 3

	1. Mind map
	Write down all associations with and knowledge about plastics in one mind map
	10
	4

	2. Role model
	The inspiring story of the Stefan.. This video will be available in the definitive version. You can use the Transform-CE video for now (see PowerPoint). 
	10
	5

	3. Plastic hunt
	Discuss with the student their checklist
	10
	6 and 7

	Central part
	

	4. Linear vs circular processes
	The differences between linear and circular processes 
	
	9

	5. Reuse, Reduce, Recycle
	Theory accompanied by a song of Jack Johnson on reuse, reduce, recycle. 
	
	10, 11 and 12

	6. Production & recycling of plastics
	Theory about the two recycle methods: IEM & AM. 
	
	13 and 14

	7. Make your own design
	Create a poster for a product made from recycled plastic. 
Or
Make something valuable out of plastic 
	30
	16, 17 and 18

	Wrap-up
	

	8. Reflection

	Complete mind map with what you have learned.
Looking at your own life: what can you do differently?
	10-20
	23

	Extra
	Excursion to a plastic fab lab, “Plastic Fantastic” truck or another place.
	
	

	
	
	
	

	Experiment (optional)
	Separate several types of plastic using water 
	20
	


[bookmark: _Toc501116469]Welcome! (slide 3)
Start the lesson with the introduction video https://www.youtube.com/watch?v=ViEKQA9G0Ys
Mind map (slide 4)
Goal: activating existing knowledge.

· The whole class
· Write the work 'plastic' in the middle.
· Write around it all associations with the word plastic: knowledge about plastic, positive associations, negative associations, what is plastic?

Save the mind map so that you can review it with the students at the end of the lesson.

	When making the mind map, a good balance between positive and negative (properties/associations) is desired. Possible questions for the students.
1. Plastics are nice because….? (keep something dry, clean, and fresh, it can be flexible, hard and supple, etc.)
1. What is annoying about plastic? (it does not digest, plastic soup, litter, etc.)
1. What do you do with the plastic waste after use?
1. Types of plastic (hard/soft)
1. Types of plastic packaging: throw away or reuse (lunch box)
1. What is plastic made of? (Petroleum, now also increasingly from plant material)

Check with the students whether there are positive and/or negative relationships between the different words in the mind map. Connect the positive or negative words together.



[bookmark: _Hlk123036762]
Conclusion: discuss with the students which positive things they have written down, the more open and positive, the more motivated they will be!
Role model (slide 5)
Watch the video https://www.youtube.com/watch?v=CtWfYm5UxHU
Plastic Hunt (slide 6 and 7)
Goal: the students become aware of disposable plastic in their own lives.

A week before the planned lesson, give the students a printed list of plastic types, which are often thrown away. (See attachment 2: the checklist). They can count plastics on the list for a week.
Invite the students to also have the other family members help fill in the checklist. Discuss with the students how the tick/tick off can be done.

Homework assignment Plastic Hunt
Without noticing we use an enormous number of items and packaging. Let us discover how much plastic is thrown away at home!
[image: Afbeelding met tafel

Automatisch gegenereerde beschrijving]
· [bookmark: _Hlk117604019]Hang the tally list above the rubbish bin.
· Count the number of pieces of plastic that you throw away for 1 week.
· Every time you throw away something made of plastic, put a line next to the type of plastic.
· Add up the number of pieces of plastic waste you have thrown away each day.
· At the end of the week, you add up all the bars of the week.
· Take the completed poster to school.

Figure 1: The tally list



Tip: Give parents advance notice, as to not surprise them and make them enthusiastic to join!



[image: ]Tally list Plastic Hunt
Not all plastics are made the same. They have different properties, so they are more useful for different applications (see Figure 2). They also have different melting temperatures, which is why it is important to separate by material type when recycling. 
Hang the plastic Tally list in your house above the bin. This does not need to be perfect, hang a paper on the wall and a pen on a piece of rope. 
Figure 2: types of plastic

Discuss with the students the plastic packaging they scored. Which packaging did the students throw away the most at home? Let the pupils indicate which sort of plastic is the most common at their home and make an overview on the board. What do the students think of this number? What are the advantages and disadvantages of so many types of plastic?
Discussion with students:
Discuss the following questions with the students. 
· What is an advantage of so many types of plastic? Answer: you can make many distinct products from plastic. From shampoo bottles to water bottles.
· What is a disadvantage of recycling? Answer: If there are too many types, recycling becomes more difficult. The fewer types of plastic, the easier it is to recycle. 
· What should be done in the recycle plant with so many types of plastic? Answer: all types of plastic must be separated. This takes a lot of time and work.
Linear vs circular (slide 9)
Linear process
Single use plastic is currently used in a linear process. We create it, use it and then throw it away. This way, valuable raw materials are lost. 

Circular process
[bookmark: _Hlk116394744]In a circular process, the raw materials used to make a product are reused. While this should be possible for all products, if more than one type of raw material is combined during the production process, such as drink cartons, they may not be able to be separated and then reused. Fortunately, this is not the case for the majority of plastic packaging. They can be reused, however they must be separated into different types before they can be reused. This fits in with a circular economy, in which the raw materials can be used repeatedly.

Do you want to know more about the circular economy? Watch this video: link https://www.europarl.europa.eu/news/nl/headlines/economy/20151201STO05603/circulaire-economie-definitie-belang-en-voordelen
Production and recycling of plastics (slide 10, 11 and 12)
[bookmark: _Hlk123038816]Plastic is a valuable material, which is worth the effort of recycling. 

Production of new plastics: 
· Where and how are new plastics made? 
Plastic is made from petroleum. Petroleum is taken out of the earth by drilling deep under the surface. The supply of petroleum will run out some day, and then there will be none left on the earth. 
Deepening of the material: Plastic consists of polymers. Polymers are long molecules consisting of a repetition of the same building blocks. Comparable to a necklace with the same beads. Polymers appear naturally in many materials: wood, cotton, rubber, and DNA. | Link (watch until 00:48 min) https://www.youtube.com/watch?v=6qQS4VMeh1s

· How do we currently deal with plastic? 
[image: ]Currently, plastic ends up in all kinds of places. It ends up in the environment, for example in a river which transports it to sea, or it is thrown in the bin and gets burned in a large oven. Figure 3: Recycle process.


· How can plastic be mechanically recycled?
Plastic can be recycled mechanically by applying heat. By melting the plastic we are able to reshape it. Examples of plastic recycling can be found in Europe, in Almere and Manchester. 
In this set of lessons, we discuss the following two methods:

· High-quality plastic in Additively Manufactured products (Additively Manufactured, AM). The first is AM (Additively Manufactured) at the R&D centre in Manchester, where the melted material is squirted through a nozzle, tracing out each layer of a product one on top of another. This is done with the help of a 3D printer. 

· Low-quality plastic (e.g., film) is converted into moulded products by means of Intrusion-Extrusion Moulding (IEM). For IEM in the Green Plastic Factory (Almere), we push the melted plastic between two halves of a mould under pressure, which squeezes the material so that there are no gaps, and the plastic takes on the shape of the mould that it is in.


[image: ]
Reuse, reduce, recycle (slide 13 and 14)
Introduction to the concepts of reduce, reuse and recycle. 

	Instruction
	Extra explanation

	Show the concepts reduce, reuse, recycle on the PowerPoint and ask the pupils whether they know what they mean. 

	Show the song Reduce, reuse, recycle from Jack Johnson. (https://www.youtube.com/watch?v=U6IbRSRe8MQ) 


	Continue to the next slide with the meanings of the concepts. 

	Discuss the questions in the PowerPoint.

	All three concepts are about decreasing plastic use. The last two are quite similar, what are the differences between the two? 

	Answer: 
Reduce means decreasing the number of products you use. For example, buying less clothes or plastic products.

Reuse is using the same product again (for example books in a library or second-hand clothing).

Recycle means reusing the raw materials to create new products. For example, taking a car to scrap or making a fleece sweater from PET bottles. 

Longer explanation: reusable means that the same product is used again. It is not taken apart, but gets a ‘second life’, think of second-hand clothes for example. 

Recycling means that the materials can be used again, to form a new product. Think of types of paper, plastic, and cardboard. You can make a stroller out of recycled plastic, or new notebooks or toilet paper from recycled paper. 

Out of the three, recycling is the least sustainable option. 





[bookmark: _Hlk123048182]Reduce, reuse, and recycle are all parts of a circular economy. 

In this lesson we focus more on recycling. To understand how to recycle, the students should know how plastic is made first. 

Collecting plastic (slide 16, 17 and 18)
Plastic should be collected, before it can be made into something new. Perhaps it is collected separately at the pupil’s homes? You can look this up with them on the internet. Is plastic collected separately at school? No? You can campaign with the students to begin collecting it separately. 

Watch the video about collecting plastic | Link
https://www.youtube.com/watch?v=WOy8Iq7HR5o
[image: gratis Notitieboekje Naast De Iphone Op Tafel Stockfoto]Create your own design!
Goal: Integrating knowledge, stimulating creativity, and developing values

Assignment: Create a design and a poster
Make something out of recycled plastic yourself or make a poster to promote products made from recycled plastic. Make groups of four students.


	Instruction
	Extra explanation

	Let pupils produce a product that can be made with IEM or AM 
	· Make something for outside with course material? Choose low-quality plastic.
· Make something refined with many details? Choose for higher quality plastic with 3D printing


	Let pupils draw on an A4 sheet the recycled plastic product they want to promote 
	· All pupils in a group draw a product, then they choose the best one out of their group.

	Poster A3 per group
	· As a group, pupils produce a title/slogan. They put these on an A3 sheet (not in the middle because that is where the drawing comes).
· Let pupils think about what is so good about their product. Then they put that on the A3 paper and stick the drawing in it 
· Write reasons on the poster why it is good that the product is made from recycled plastic. 

· Explain why you have chosen the technology IEM or AM (e.g., IEM for large, simple designs and mass production, AM for small, intricate designs and one-off, on demand production).

	Hang up the posters and let the students briefly tell what they have made.
	· Invite the other pupils to respond. Try as much as possible not to judge the posters yourself. In this way you invite pupils to form their own opinion and to talk about it 

	Conclusion: Summarise what students have identified as important reasons for using recycled plastic.

	Questions (with the whole class):
· Why is it useful to use recycled plastic?
· What can you do with recycled plastic?




Alternative: make a valuable product from PET bottles and recycled plastics
Let students work in groups to make something valuable from plastic waste. Think of a toy boat, bird feeder.
For examples, see: https://www.youtube.com/watch?v=xEAOvFG1AmM

Tips for the teacher:
· Encourage pupils to make something that can later be thrown away with the plastic waste. In this way they make a product that fits into the circular economy, in which nothing must be thrown away.
· Can the product be separated into the different types of raw materials again after use?
· Discuss the constructions made and ask the pupils how they have ensured that the plastics can be used again later to make plastic products.
Evaluation (slide 23)
Recall the previously created mind map to combine and discuss.
Complement the mind map with acquired knowledge. 
· What have you learnt about recycling plastic?
· Why is it smart to recycle plastic?
· Do you have an idea why they call it circular?
· What can you do yourself to deal with plastic properly?







































Contact information:

Mathilda Vautier
M.Vautier@mmu.ac.uk

Carly Fletcher
Carly.Fletcher@mmu.ac.uk 

Attachments
Tally list Plastic Hunt 
	Type of plastic
	Type 
	Examples
	Picture
	Tally list

	PET

	[image: ]
	Thin, transparent plastic in water and soda bottles.

	[image: Water Spa Reine Blauw Petfles 0.50L]
	

	HDPE

	[image: ]
	Thicker, harder, non-transparent plastic. Examples: plastic milk cartons, juice bottles, bags, buckets, shampoo bottles, detergents, and toys.

	[image: Shampoo Levendige Kleur - Butlon Boodschappen]
	

	LDPE

	[image: Afbeelding met tekst, illustratie

Automatisch gegenereerde beschrijving]
	Used for soft products like plastic grocery bags, plastic covers, and squeezable bottles. This also includes films, such as over meat in the supermarket.
	[image: Plastic zakje, afvalzak of folie weggooien | Afvalscheidingswijzer]
	

	PP
	[image: Afbeelding met tekst, illustratie

Automatisch gegenereerde beschrijving]
	Harder and flexible plastic, like butter tubs, straws, ice cream tubs, Tupperware. 

	[image: Blue band met roomboter kuipje 225 gr]
	

	Other plastics
	
	Like Styrofoam, which is not recyclable. 
	[image: Maaltijd XPS box 1 vak WIT]



	



The Experiment
Goal: to experiment with the separation of different kinds of plastic waste

Needed: 
· A pen, plastic bag, sandwich bag, Lego piece, plastic foil
· Optional: (a bag of) salt to put into a container of water 
· Another type of plastic
· A container with water

Plastics are often collected separately from other waste streams such as paper and food. .  There are various factories with different ways to recycle plastic. Sometimes high-quality plastic, such as PET, and sometimes low-quality plastic, such as films. The plastic must therefore be separated during waste processing, to use them again.

· You can show/experience this by cutting a PET bottle into pieces (to make sure it does not float like a boat).
· The bottle cap is different plastic. You can make the students feel that. Also cut the cap into pieces.
· Sprinkle the pieces of PET bottle into a container with water. Does it float or sink?
· Sprinkle the cap pieces in a container with water. Does it float or sink?
· If you have thin plastic, for example a film, in the classroom, you can see whether it floats or sinks. With foils there is a chance that it will float in the water.

Conclusion: plastic can be separated into distinct types with the help of water.
You can challenge the students to produce other ways. For example, consider blowing.
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