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Class: The Plastics Problem: Science  
and Sustainability (Chemistry) 

Workshop 1: What’s in a plastic?  
 
60 – 75 minutes: The Inspire Scholars Programme for Years 9, 10 & 11 
 
Learning Objectives (skills-based) 
 
Discover how plastic is made 
Predict the structure of a polymer when shown the structure of its constituent monomers 
Translate 2D information about the structure of a molecule into 3D and vice versa 
 
Learning Points (knowledge-based) 
 

1. Different types of plastic have different properties 
2. Many plastics are made from crude oil 
3. Plastics are polymers that are formed from reactions between many repeating monomer 

units 
4. Some plastics are formed through addition polymerisation such as polyethylene 
5. The structure of molecules can be represented by a 2D diagram or 3D model 
6. We can predict the structure of a polymer based on the structure of its constituent 

monomers 
 
Materials required 
 
Online resources on computer screen and projector are required for the Presentation (Material E). 
 

A. The Y10Chem01P1 Student worksheets (to print, 1 per student) and pencils (to bring, 1 per 
student) 

B. National geographic YouTube video with brief explanation of how plastic is manufactured 
https://www.youtube.com/watch?v=ggh0Ptk3VGE (also embedded into Y10Chem01P1 
Presentation) 

C. Modelling materials for 3D molecule (3 sets) 
o Plasticine in various colours and cocktail sticks. Plasticine should be rolled into balls 

by students for use as ‘atoms’ during the workshop. Vid-1 demonstrates how to use 
these materials 

o Molymod® molecular model sets may be used instead, if available within the school 
or department   

D. Y10Chem01P1 Resin identification code information sheet (8 copies) 
E. Y10Chem01P1 Presentation (presentation slides referred to in plan details) – Note: Please 

go through the presentation prior to presenting this to students, to familiarise yourself with 
the slide order, animations and accompanying notes. 

 
  

https://www.youtube.com/watch?v=ggh0Ptk3VGE
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Video resources 
 
Videos (Vid-1 and Vid-2) are included in the resources for this workshop. These videos are designed 
as an example of the workshop being delivered. They are intended to be used flexibly to support the 
workshop as required. You may use all or none of these videos to help run the workshop, in the way 
you find most helpful. 
 

• Clarification: play videos as specified when looking through this lesson plan to clarify points, 
demonstrate activities and see worked through answers. 
 

• In class: you might decide to play videos (or sections of videos) directly to the students. For 
example: 

o The start of a video where new ideas are introduced 
o The end of a video where solutions to particular activities are outlined.  

 
Videos are as follows:  
 

• Vid-1 demonstrating how to use plasticine with cocktail sticks to form basic common 
molecules such as nitrogen, oxygen, carbon dioxide, water and methane. This video can be 
downloaded from the course files. 

• Vid-2 demonstrating how to use plasticine with cocktail sticks to join ethene monomers 
together to form polyethene polymer. This video can be downloaded from the course files. 
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Session outline 
 

Time 
(mins) 

Activity Key skills Materials 

5-10 
mins 

• Introduce class (slides 1-2) and theme of plastic 
composition. 

• Ask students to write down 3 plastic items they 
have encountered this morning (slide 3) 

• For each item they should write down a few 
properties that make it fit for purpose – e.g. a 
plastic bottle is lightweight and doesn’t react with 
the liquid inside, plastic plug socket doesn’t 
conduct electricity, is resistant to temperature etc. 

• Ask students to share a few of their ideas 

• Identify plastic 
objects in 
everyday life 
and recognize 
useful 
properties 

 

A,E 

10-15 
mins 

• Explain to students that they are going to be 
shown a video introducing them to plastic and 
that afterwards they will have to fill in the blanks 
on their worksheet (slide 5) 

• Show video from National Geographic introducing 
how plastic is made (6 mins long) 

• https://www.youtube.com/watch?v=ggh0Ptk3VGE 

• Give students a few minutes after the video to fill 
in their answers 

• Show the correct answers and allow students to 
mark their own (slide 6-7) 

• Discover how 
plastic is made 

• Identify key 
information 
from a source 
 

A,B,E 
 

15 
mins 

• The next slide on the PowerPoint will introduce 
students to/remind some students of key 
chemistry concepts: that molecules are formed of 
atoms bonded together (slides 8-10) and that we 
can describe molecules using chemical formulae 
(slide 11)  

• Explain that as chemists understanding 3D 
structure is very important for understanding a 
compound’s properties and reactivity (slide 12) 

• Show students a screenshot of an online tool for 
visualising the 3D structures of molecules 
(http://molview.org/ ) and suggest that they may 
wish to look at this in their own time after class.  
Highlight that computational modelling is one way 
of visualising the structure (slide 13) 

• Explain that we can also model the 3D structure of 
molecules using our modelling materials (slide 14) 

• Split the class into groups of equal size so that 
each group has access to 1 pack of modelling 
materials 

• Understand the 
various ways of 
describing a 
chemical 
structure 

• Translate 2D 
chemical 
formulae into 
3D models 

A,C,E 
Vid-1 

https://www.youtube.com/watch?v=ggh0Ptk3VGE
http://molview.org/
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• Play the video Vid-1 up to 02:35, showing how the 
modelling materials, and the atoms and bonds 
they represent, work (the remainder of the video 
demonstrates the building of each molecule – you 
may play this at the end of the exercise, or just 
watch for your own reference to see what the 
models should look like). 

• The next part of their worksheet will also outline 
how many bonds each element requires. 

• Ask each group to build one molecule of nitrogen, 
oxygen, carbon dioxide, water, methane, using 
their modelling materials. The chemical formulas 
are given in their worksheet. 

• Then ask students to fill out the rest of column 3 
on their worksheet. 
 

15 
mins 

• Now, explain that molecules can break their 
chemical bonds, and reform them with other 
molecules to join together (slide 15)  

• Ask each group to make three ethene molecule 
models using their modelling materials. 

• Remind students that these are the monomers 
they saw in the National Geographic video 

• Ask students in their groups to join together the 
three molecules to form a polymer. You can play 
Vid-2 (optional) to explain how this works and 
demonstrate what the final polymer should look 
like. 

• If students do this quickly and you have enough 
time you could ask students to join the polymers 
between groups to form one very long polymer 
chain – this could be a good opportunity for a 
photo if desired 

• Ask students to note down the structure on their 
worksheet. 

• Describe 
addition 
polymerisation 
process for 
ethene 
monomers 
combining to 
form a 
polythene 
polymer 

• Work 
collaboratively 
with peers 

A,C,E 
Vid-2 

5 
mins 

• Finally, discuss with students that the model they 
just made shows one way of the molecules joined 
together. (slide 16) 

• This way, with all molecules lined up is linear. 
However, if the molecules joined together in 
different orientations, they could make a 
branched structure.  

• Show students diagram of branched (LDPE - Low 
Density polyethene) and linear (HDPE - High 
Density polyethene) polyethene 

• Highlight that they have modelled HDPE (High 
Density polyethene) 

• Predict 
properties of a 
material based 
on information 
about its 
chemical 
structure 

• Understand the 
key difference 
between LDPE 
and HDPE 

A,E 
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• Ask them to predict properties of the two forms of 
polyethene? Which structure do they expect to be 
denser – think about how closely the polymer 
chains could pack together (slide 17) 

• Show answers on (slide 18) 
• Explain to students that the different properties 

make LDPE and HDPE suitable for their respective 
applications – e.g. LDPE is light so used in plastic 
bags and six pack rings, HDPE for strong plastic 
bottles and fuel tanks (slide 19) 

<5 
min 

• Show students resin ID code sheet for reference, 
and briefly introduce the resin codes as a way to 
group plastics.  

• (Slide 20) Set students task of going home and 
recording the name of the item and resin 
identification code for first 10 plastic items they 
find at home in a table on their worksheet 

• Collect data 
and record it 
for future 
analysis 

A,D,E 
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Syllabus links to national curriculum (KS4)  

 
Syllabus correct from following sources, 18th November 2020.  
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file
/800342/GCSE_single_science_updated_May_2019.pdf  
 
Atomic structure and the periodic table 
Different kinds of chemical bonds: ionic, covalent and metallic bonding  

• explain how the bulk properties of materials are related to the different types of bonds they 
contain, […] 

 
Structure, bonding and the properties of matter 
Structure and bonding of carbon 

• recall that carbon can form four covalent bonds 

• explain that the vast array of natural and synthetic organic compounds occur due to the ability 
of carbon to form families of similar compounds, chains and rings 

 
Organic chemistry 
Homologous series, including alkanes, alkenes, alcohols and carboxylic acids 

• name and draw the structural formulae, using fully displayed formulae, of the first four members 
of the straight chain alkanes, alkenes, alcohols and carboxylic acids. 

 
Simple reactions of alkanes, alkenes and alcohols 

• recall that it is the generality of reactions of functional groups that determine the reactions of 
organic compounds. 

 
 

Syllabus links to national curriculum (KS5)  

 
Although the aim is not to teach KS5 material, introducing students considering science A-levels to 
KS5 material, where relevant, will help them when they come to learn these topics.  
 
Syllabus correct from following sources, 11th November 2020.  
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file
/600864/gce-subject-level-conditions-and-requirements-for-science.pdf 
 
Appendix 2 - chemistry – knowledge and understanding 
24. Formulae, equations and amounts of substance 

• empirical and molecular formulae 
 
32. Organic chemistry 

• reactions classified as addition, elimination, substitution, oxidation, reduction, hydrolysis, 
addition polymerisation and condensation polymerisation 

• single and double covalent bonds, bond polarity and bond enthalpy as factors influencing 
reactivity, illustrated by reference to appropriate reactions 

 
 


