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PLASTICS PLAYTIME

An Overview

ϖ  This package provides an opportunity for children to think about plastics, their
diversity and their properties.

ϖ  The children first consider that many familiar objects are made from plastics.
Density and elasticity are investigated to help identify four common plastics.
Children go on to look at thermal insulation as a characteristic of plastics.

ϖ  The children design and build a package to protect a fragile object and investigate
the effectiveness of their design.

ϖ  Finally the children use expanded polystyrene spheres and their knowledge of
plastics to create a mobile, toy or game.

ϖ  The number of activities and order in which they are done can be varied.  A
description of each activity and approximately how long it takes is given in the
table on page ii.

ϖ  It is suggested that activities 1 and 1a are done first.  Activities 2-5 can be done in
any order, or by different groups of children who report their findings to the whole
class.  Activities 6-8 can also be done in any order but should follow the other
activities.

ϖ  The material gives detailed teacher support and provides a framework for learning
activities.

ϖ  The material is aimed at 8-10 year old children, though the activities can be readily
modified for use by other age groups.

ϖ  Details of how this package relates to the curriculum documents are found on page
iii.
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How 'Plastics Playtime' fits into schemes of work

Summary of the activities

Activity Description Approximate
duration

Page Activity

sheets

1 Sorting plastics items 1 hour 1 A1a-b

1a Home survey of items made from plastics 30 mins 2 A1c

2 Looking at floating/sinking to identify
plastics

45 mins 3 A2

3 Looking at elasticity to  identify plastics.
Devising a classification key

1 hour 5 A3a-b

4 Investigation of the insulating properties
of expanded polystyrene

1 hour + 11
2    

hours
7 A4a-h

5 Investigation of the shock-absorbing
properties of materials used in packaging

11
2    hours 11 A5

6 A mini-enterprise challenge to design a
parcel for a fragile product

2-3 hours 13 A6a-c

7 Baking 'dough beads' as a simple analogy
of the process of expanding polystyrene

2-3 hours 15 A7

8 Designing and making a toy or game
using expanded polystyrene spheres

2-3 hours 17 A8
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Key ideas
in Plastics Playtime

The children
- carry out classification

tests on
plastics

- devise a fair test
- use thermometers,

stopwatches and tape-
measures and record their
findings in tables

- draw conclusions from
insulation and shock
tests, about the
usefulness of a range of
materials

The children test the
properties of plastics and
relate some of these to their
choice of material for
packaging

The children make use of
one or more of the
properties of expanded
polystyrene when making a
game or toy

Children design packaging
for a fragile parcel

The children make up the
package to meet certain
specifications

The package is posted to their
school, and the contents and
cost-effectiveness are
evaluated

Children should
- given an area, suggest an area to investigate

- undertaking practical tasks, with attention to
fair testing and safe and hygienic practices

- use simple apparatus to collect information
and select appropriate measuring devices
and units

- propose simple categories within which
information can be organised

- record evidence in a variety of ways
- draw conclusions, giving reasons

Studies should focus on
- properties of common materials e.g.

hardness, rigidity, insulating properties
- relationship between a material's properties

and its use
- how materials can be changed by heat
- the effects of pushing, pulling, floating,

leading to the idea of a force
- use of thermometers to measure 'hotness',

leading to distinction between heat and
temperature

Children  will
- propose simple methods of presenting

design ideas, e.g. drawings, notes
- carry out a task with due regard for function

and aesthetics, amending and improving the
design as appropriate

- draw conclusions about the suitability of
tools, methods, and solutions used in relation
to a design task, giving reasons

Scotland
Environmental Studies 5-14

Science ATs
Planning

Collecting
evidence

Recording
Interpreting

AOs-key features
Understanding
earth and space

Understanding
energy and
forces

Technology ATs
Planning

Applying skills
and presenting
solutions

Interpreting and
evaluating

Children will be encouraged to
- raise and answer questions
- foster understanding and practice of safety and care
- use and design keys for identification
- develop "fair tests"
- formulate testable hypotheses
- use equipment and measure  accurately
- select suitable means for recording their work
- search for patterns and interpret data
- appraise their investigations

Children will
- investigate a number of different

everyday materials, grouping them according to
their characteristics

- investigate properties such as strength, hardness,
flexibility, mass  and volume

- use properties to classify materials
- explore changes brought about by heating
- have the opportunity to explore forces and

movement

Generating a design

Interpreting and evaluating

Evaluation

England and Wales
Science & Technology P.S. for Key Stage Two

Science
AT 1

AT 3

Technology
AT 2

AT 3

AT 4
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Pre-planner

Resources readily available in schools are listed at the start of each activity in the
Teachers' Notes.  Listed below are resources you may need to buy or collect in advance of
the lessons.

Activity 1
A range of everyday plastic items

Activities 2 & 3
Sample pieces of PVC (polyvinyl chloride), polythene, polystyrene, expanded
polystyrene (See Appendix 1 for items made from each plastic type)
Salt
Teaspoon

Activity 4
Metal can, polystyrene and expanded polystyrene cups
2-litre plastic bottle

Activities 5 & 6
Packaging - e.g. Jiffy postal bag

Bubble packing
Blister packing
Tissue paper
Easter egg and chocolate boxes
Egg boxes in card, polystyrene, expanded polystyrene
Expanded polystyrene moulded for televisions, videos, etc.
Expanded polystyrene pellets (large variety)
Cotton-wool
Newspaper
Wood shavings
Sawdust

Plastic food bags and bag ties
Fragile items e.g. crisps, meringues, popadoms, blown eggs
Postage stamps
List of Royal Mail charges

Activity 7
Polystyrene beads in a sealed container (used to make expanded polystyrene and available
from some craft shops specialising in toy-making.  See Yellow Pages )
Expanded polystyrene spheres, approximately 4 cm diameter (also available in craft
shops)

Activity 8
Expanded polystyrene spheres
Modelling wire
Darning needle and thread
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TEACHERS' NOTES

It is suggested that Activities 1 and 1a are done first.  Activities 2-5 can be done in any order,
or by different groups of children who report their findings to the whole class.  Activities 6-8
can also be done in any order.

Background information is included for each activity and is intended for the
teachers' use only.

In the primary school the terms weight and mass are often used synonymously.
Scientifically speaking this is incorrect.  The weight of an object is its mass multiplied
by the gravitational force acting on it.  Weight is measured in Newtons and mass in
kilograms.  In these notes the term ‘weight’ has been used, as it is not an aim of the
activities to teach this concept.  The teacher may choose to use the term 'mass' if
children have some prior knowledge of the difference.

1.  How many things?

Aim
For children to recognise things made from plastics.

Approximate duration:  1 hour

Preparing resources (per group)
Collection of plastic items
Activity Sheets A1a and/or A1b
P.E. hoops

A collection of everyday items made from plastics will provide the focus for this activity.
Discuss classroom items and the materials from which they are made.  Together the children
and teacher could build up the collection by bringing plastic items from home.  As wide a
range of plastics as possible would help the children to realise the importance of the
production and variety of uses of plastics in today's society.  Appendix 1 lists items made
from the four plastics used in activities 2 and 3.  These are PVC (polyvinyl chloride),
polythene and polystyrene (both ordinary and expanded).  The teacher should ensure that the
display includes several items from these categories.

Carrying out the activity
Children sort the display items using criteria such as those below or criteria they have chosen
themselves, giving reasons for their choices.

• colour • use
• flexibility • hardness (scratch with scissor point, nail etc.)

The children could place the objects into P.E. hoops or marked areas on the floor before
completing Sheets A1a or A1b.  These sheets can be a pictorial or written representation of
the exercise.
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Discussion questions
• How can you tell plastics from other materials?

• Are all plastics the same?

• What similarities and differences have you noticed?

• Do you know the names of any plastics?

• If so, can you see anything made from these particular plastics?

Children may be familiar with names of plastics in specific contexts such as shopping with
polythene bags or sitting on bean-bags filled with polystyrene beads.  Using examples such as
these might help them to identify items on the display that they think are made from the same
plastics because of the colour or texture, etc.  Some children may realise the difficulty in
identifying plastics simply by appearance, and the idea of investigating different properties
can be introduced.

Extension activity
Children could carry out a survey to list as many plastics items as possible found at home,
school and outside.  Activity Sheet A1c is provided for this purpose.  The information could
be collated on a large table of results and used for further discussion, e.g. similarities and
differences in use.



3

2.  Will it float?

Aim
To identify four plastics by testing samples for their floating or sinking
properties.

Approximate duration:  45 minutes

Preparing resources (per group)
1-litre measuring jug, or bowl of similar capacity
Salt
Teaspoon
Plastics pieces (see below)
Activity sheet A2a and A2b

Pieces of PVC, polythene, polystyrene and expanded polystyrene should be cut to
approximately 8cm x 1cm (see Appendix 1 for items made from these plastics).  The strips
are then numbered 1 to 4 with a permanent marker.  To put the plastics pieces in a context,
allow the children to see the items which have been cut up.   Transparent pieces are partially
coloured with a permanent marker, as they are very difficult to see when added to the
solution.

Alternatively, a selection of coloured plastics are shown in the table below.

Container Colour Plastics type

Fabric conditioner bottle Blue or pink Polythene

Shampoo bottle Green PVC

Yogurt pot White Polystyrene

Lemon juice bottle Yellow Polythene

Burger box Gold Expanded 
polystyrene

N.B.  Items that can be used in a microwave oven or freezer will not  be made from
polystyrene.

If children associate the colour of plastics with density, carry out a second test with plastics
pieces all the same colour, either white or transparent, to show that this is not the case.

As it is not certain that an object is made from a specific plastic it is important that the
teacher checks the identity of the selected items before presenting the activity to the
children.

Carrying out the activity
Children half fill the jug with water and place each sample piece under the water before
letting it go.  The contents are stirred.  The pieces of polythene and expanded polystyrene will
float as they are less dense than water.

Salt is added to the water a teaspoon at a time, stirring after each addition. The piece of
polystyrene will begin to rise and will float after 2-3 teaspoons of salt have been added.  The
piece of PVC will stay at the bottom.
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Discussion questions
• Are pieces floating if they are in the middle of the water?

• Why did some pieces float and others sink?

• Why did one piece at the bottom float when the salt was added?

Background information
The table below shows the density range for the four plastics types.  The density of water is
1.00 g/ml*.  The piece of expanded polystyrene will float as the density is far less than that of
water.  Polythene also floats.

As salt is added the density of the solution increases. When the solution's density is greater
than the density of polystyrene it will float (the polystyrene will be suspended when the
density of the salt solution is the same as that of the polystyrene).

This effect is similar to that of a person floating higher in the denser water of the Dead Sea
than other seas.  The teacher might like to ask the children if they know about this effect.

Plastics type Density in g/ml*

Expanded polystyrene 0.02-0.06

Polythene 0.91-0.96

Polystyrene 1.04-1.11

PVC 1.20-1.55

Density = 
mass

volume  

*  Throughout these notes millilitres (ml) have been used rather than cubic centimetres (cm3).
The two units have the same numerical value.

Extension activity
The children investigate the effects of adding other substances to the water (such as sugar,
sand, etc.) to find out the effect of this on the floating/sinking of the plastics samples.  This
will help reinforce the concepts of dissolving and density, if the teacher wishes to emphasise
these ideas.
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3.  Will it crease?

Aim
To test the flexibility of the four plastics and complete their identification by
devising a simple classification key.

Approximate duration:  11
2   hours

Preparing resources (per group)
Plastics pieces (as in previous activity)
Activity Sheet A3a
Activity Sheet A3b (optional)
Safety glasses
Gloves

Safety note

Safety glasses should be worn during testing, as small pieces may splinter off the plastics when
under stress.  Wearing gloves would prevent cuts from sharp edges.

Carrying out the activity
Before carrying out the test ensure the children can recognise stress whitening.  It can be seen
on yogurt pots and clear egg cartons after creasing (allow children to discover this for
themselves).  The plastics affected become white along the line of stress where the material
structure is altered.

Children attempt to put a crease in each of the four plastics pieces.  The results are recorded
on Sheet A3a.  Using the classifications given on Sheet A3a and results from activity 2,
children should now be able to identify the four plastics.  The classifications shown on Sheet
A3a are;

• Snaps - thick PVC, expanded polystyrene

• Crease - polythene

• Creases with stress whitening - polystyrene, thin PVC and some
polythene

One use of stress whitening is the labelling gun (Dymo) where the letters stand out on a
coloured background due to the whitening when a force is applied.  The children are asked if
they can think of any uses for the stress whitening.  To assist them, each child is given a piece
of unused Dymo tape and asked to crease it.  The tape will then show stress whitening and if
the children still need help, the children place the tape in the Dymo gun and press in some
letters.  The children could press in their own names and attach it to their work.  They then
write an explanation of how the tape has been altered.
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The children devise a classification key to identify the four plastics.  It may look like this:

For some children this may be a paper and pencil exercise using key questions provided by
the teacher, others may find it useful to have the questions, answers and YES/NO arrows
presented on cards to be correctly arranged.  Activity Sheet A3b could be used for making
these cards.

N.B. Three copies of the YES and NO arrows will be required.  Groups of children could test
the key on other children in the class to make sure that it gives the correct answers.
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4.  Keeping things warm or cold

Aim
To compare the insulating properties of polystyrene, expanded polystyrene
and metal.

Approximate duration:  11
2   hours

Safety Note
It must be emphasised that children need close adult supervision when performing this experiment.  The
children should be warned about the dangers of hot water and scalds.

The metal can must be cut with a safety can-opener, and any slightly rough edges smoothed with sandpaper or
an emery board.

Preparing resources (per group)
Activity Sheet A4a or A4b/c †
Activity Sheet A4d/e
Activity Sheet A4f or A4g/h *
Metal can, (with lid safely removed)
Expanded polystyrene cup
Polystyrene cup
Milkshake or drinks lids with '+' cut for a straw (or card discs to fit the cups with a hole for
the thermometer)
3 thermometers
Stop-watch or 2- and 5-minute egg timers
Source of hot water
2-litre plastic bottle

† This will depend on whether an open-ended or more structured
approach is used.

* This will depend on the choice of bar graph the child is to produce.  If
using Sheet A4g the teacher cuts out the stencil and sticks on card prior to the lesson.
The central strip is cut out after the thermometer stencil has been mounted on card.  For a
clean cut place the stencil on a polystyrene tile and cut out the central bar with a Stanley
knife.

Prior to the cold water activity the teacher will need to half-fill a 2-litre plastic bottle with
water and leave in a freezer overnight.  The bottle is taken out of the freezer about 1-2 hours
before the lesson begins and filled up with water.  The bottle is left to stand so that the
temperature of the water falls to about 3 °C.  The water is then ready for use.

Carrying out the activity
Sheet A4a provides the stimulus for discussion on fair testing if the teacher wants to adopt an
open-ended approach to the activity.  This sheet shows unfair test situations using containers
of different sizes as well as differing amounts of water and ice-cubes.  Guess-work has been
used rather than measuring the temperature of the water or the time passed.

The children then plan their own investigation, and are encouraged to think about which
factors to keep the same and what to measure.  They can control the size of the container (as
closely as possible) and the amount of water.  They can measure the temperature of each cup
of water and use the same time intervals between each measurement.



8

Alternatively, Activity Sheet A4b provides a
structured method for carrying out the test,
applying the above criteria of measurement
and fair testing.  The equipment is set up as
shown here.

The children can organise most of the activity but the teacher must pour the hot water into
each container.  The water should be no hotter than 60 °C.  100 ml is a suitable quantity of
water.

N.B.  Ensure that the start temperatures in each cup are as close together as possible.
Regulate temperatures by mixing hot and cold water together.

As the temperature of the water is taken every two minutes, children work in groups of three
(see Appendix 2 for a sample set of results).  Each child is then responsible for reading and
recording the temperature from one thermometer.  They should allow a few seconds for the
thermometer reading to adjust to the water temperature before reading the scale.

The children could be challenged to estimate the next thermometer reading (whilst waiting for
the end of a time interval) and attempt to become more accurate with each estimate they
make.

Safety note

The thermometer should be removed between readings to minimise the possibility of the cups
being knocked over.

The results are recorded on Activity Sheet A4d, and each child could then complete a graph
(once the temperature measurement is completed) using Activity Sheet A4f or A4g-h.  To use
the stencil, the children line up the “T” at the bottom of the cut-out bar with the appropriate
time at the bottom of the graph.  They then mark and colour in the bar for that temperature.

The stencil activity could be developed further with some children, to obtain a series of
temperature points rather than bars, which could be joined to produce a line graph. Different
coloured lines for the three materials could be drawn for easy comparison on the same graph.

To obtain the results for the cold water experiment the children can repeat the procedure.
This time they use 100 ml of iced water from the 2-litre plastic bottle.  These results are
recorded on Sheet A4e.  Alternatively the class could be split into two, half the groups using
hot water and the others using cold.

If a clock or watch with an alarm is available the children could continue with other work
(e.g. the temperature graph) during the 5 minute intervals.

N.B.  The bar chart sheets will need adapting for the different time scales used in this
test.

The teacher encourages the children to offer explanations of their results during discussion.
The children are asked to think about the way in which materials reduce the movement of
heat (heat transfer).  They should understand that the insulator prevents the heat energy
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escaping.  The teacher should discourage the idea that 'cold' is entering the cup, as this is
incorrect.

Discussion questions
•  Can we use the final temperatures of the water to find out
  which cup was the best insulator?

• Were the plastics better insulators than the metal?

• Which plastic was the best insulator?

• Why is there a difference between the insulating properties
  of the two plastics?

Background information
The change in temperature can be calculated by subtracting the final temperature from the
start temperature.  The change in temperature can be thought of as an indication of the amount
of heat that has 'moved' from the water.  A simplified explanation is that the heat moves from
the water through the cup and to the cooler surrounding air.  Similarly with the cold water, the
heat moves from the warmer surrounding air, through the cup and into the water.

Air is trapped inside expanded polystyrene.  A simplified explanation for air being a very
good insulator is that the particles in air are far apart and the heat is not readily passed from
one particle to another.  Therefore its presence in the expanded polystyrene gives it greater
insulating properties than the unexpanded variety.  Similarly, metals are poor insulators as the
particles in them are close together and the heat is readily passed from one particle to another.
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5.  A fragile parcel

Aim
To investigate a variety of packaging types for their shock-absorbing
properties.

Approximate duration:  11
2   hours

Preparing resources (per group)

A packaging display is required and could include:

Jiffy bag - postal
Expanded polystyrene packaging - for televisions, video-players, etc.
Card, polystyrene and expanded polystyrene egg boxes
Bubble packing
Tissue paper
Easter egg and chocolate boxes
Blister packaging - as seen when moulded over items
Expanded polystyrene pellets (not the small variety, in case children inhale them)
Shredded or whole newspaper
Sawdust or wood shavings
Cotton-wool
Hay or straw

Food bags and ties
Metre rulers
Fragile items (crisps, meringues, etc.), up to 3 will be needed.
Activity Sheet A5
List of Royal Mail parcel charges

Display discussion questions
• What types of things would be wrapped or put into each
  packaging? (E.g. eggs, television, etc.)

• Can you think of some words that describe what the packaging is
  like? (E.g. soft, spongy, specially shaped or formed, air inside, etc.)

• Can the packaging be used for only one thing or lots of things?
  Why?  (E.g. some packaging will be moulded for a specific purpose
  and others will be produced for more general use.)

Carrying out the activity
Three of the packaging types are chosen from the display to investigate their effectiveness at
protecting fragile objects.  Children can be asked to choose one material they think will be
very good, one material that will be average, and one material they think will be poor.  They
are asked to give give reasons for their choices (see activity sheet A5).

The 'fragile parcel' could be a meringue, popadoms, stacker crisps, a blown egg, or an item of
the children's choice.  Children should check their choice with the teacher before starting their
investigation.

Children should decide on the best way of testing the materials, e.g. dropping the parcel from
increasing heights, dropping an increasingly large mass on the parcel, dropping the same mass
from increasing heights on the parcel, etc.
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Fair testing may be discussed, e.g. thickness, weight, volume and number of layers of
wrapping; the heights and/or masses used.

The fragile item is wrapped in each type of packaging and can be held together in a plastic
food bag and tied before carrying out the chosen test.  The fragile item is then carefully
checked for any signs of damage.  The height or mass is increased in even steps until damage
occurs or a specified maximum height or weight is reached.  The results can be recorded on
activity sheet A5.

Background information
The ability for a material to absorb shock can be explained as its 'squashiness'.  Shock travels
through a material and some of the energy from impact is absorbed on its journey through the
material.  Good shock-absorbers absorb much of the impact energy so it does not get
transmitted to the other side.  This energy is used in the collapsing of the structure of the
material and/or in the compressing of air present in the material.  In the case of expanded
polystyrene both of these things occur.  Thus it is a good shock-absorber.

The results may show that heavy packaging such as cotton-wool is as good at absorbing shock
as bubble-packing.  Discussion could include the importance of packaging being lightweight
as well as shock absorbant, so as to reduce transportation charges.  The air in the bubble
packing and the expanded polystyrene helps make these packaging materials effectively
lighter and shock-absorbing, so both are ideal for protecting fragile items in transit.  Adding
air to a material does not make it lighter but less dense, allowing less material to be required
to protect the contents of a parcel.

Extension activity
The children could investigate the weights of the packaging if this has not been chosen as a
criterion for fair testing.  A food bag of newspaper or cotton-wool weighs approximately 4 or
5 times more than the same volume of bubble packing or expanded polystyrene pellets.
Children could record the weight of the packaging in grams, or roll balls of plasticine the
same weight as each package for a visual comparison.

Discussing transportation of parcels would link this activity with the mini-enterprise to
follow.  The teacher could ask which packing the children might choose for sending a
thousand fragile parcels by road on a long journey.  A very heavy load will increase the
amount of fuel needed for transport and therefore increase costs.  If the transportation costs
are increased then the cost of the product will also be increased.  Using a list of Royal Mail
parcel charges, the link between cost and weight can be shown and some maths work carried
out using this relationship.
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6.  Eggspress Delivery

Aim
To set up a mini-enterprise to produce a cost-effective and protective
package.

Approximate duration:  2-3 hours

Preparing resources (per group)
A selection of packing materials (see previous activity)
Adhesives e.g. Sellotape or glue
Plastic money (maths equipment)
Fragile item
Activity Sheet A6a and A6b
Calculators (optional)
List of Royal Mail parcel charges
Weighing scales and weights
Postage stamps (or a trip to the Post Office to post the parcels)

Carrying out the activity
To extend the previous activity a mini-enterprise challenge is set.  The challenge is to design a
package that would carry a fragile item through the Royal Mail system without being
damaged.  Activity Sheet A6a provides the children with a letter from "Eggcellent Eggs Ltd."
who are asking for tenders to provide such a packaging.

Groups of children could set themselves up as companies to put in a tender.  Each 'company'
is given a fixed budget in plastic money from the maths equipment and they then have to buy
packaging materials and adhesives from a 'supplier'.  The supplier could be the teacher or a
group of children in the class.  Prices will need to be allocated to each item and sold in units
of length, area, volume or weight as appropriate.  If time allows, choosing these units of sale
provides an extra activity.

Each group can record its expenditure on the budget sheet provided on Activity Sheet A6b.
Children are given the option of using a calculator to complete their budget sheet.  Before
each group begins, the teacher leads a class exercise showing how to fill in this sheet.  An
example is given overleaf.
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Money
allocated

Material bought No.of
units

Cost per
unit

Total cost Money
remaining

150p cotton-wool
(unit=100g)

1 10p 10p 140p

bubble
packing

(unit=100 cm2)
3 10p 30p 110p

Sellotape
(unit=1metre)

1 5p 5p 105p

thin card
(unit=100 cm2)

4 8p 32p 73p

postage
stamps

_ _ 68p 5p

Total cost of materials = 77 p
 Cost of posting package =       68 p       

Total expenditure =      145 p      

The children will need to be aware of the weight of their package as the cost of postage
stamps will be included in their expenditure.  The children could refer to the list of Royal
Mail charges during the making of their package.  The teacher should point out that a weight
change of 10 grams can increase or decrease the price of postage substantially if near the
weight limits of any price band.

To test the products each group addresses the parcel, containing their fragile item, to
themselves at school and posts it!

Whilst waiting for their parcels to return, the children could spend a lesson taking part in role-
play, simulating the journey of the parcels from the Post Office back to the school.

On return delivery the packages are opened and the groups evaluate and describe the state of
their eggs.  The groups report their findings to the rest of the class.

The group with no damage to their egg would win the contract certificate on Activity Sheet
A6c.  If several groups have no damage to their eggs, the one with the cheapest production
costs would win the contract.  In the case of all the eggs having some damage, the group with
minimum damage could be chosen to win the contract with suggested modifications to their
design.
At this stage the whole class could be involved in brain-storming modifications to design one
class 'super-package' that can be made and posted for testing, if time permits.
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7.  How does polystyrene expand?

Aim
To see how a physical process can be modelled to help explain the changes
that have taken place from polystyrene beads to moulded polystyrene spheres.

Approximate duration:  2-3 hours

Preparing resources (per class)
Sample A  Polystyrene beads in a transparent, sealed container.
Sample B  1 cubic centimetre of polystyrene beads (the amount needed to make one sphere)
Expanded polystyrene spheres
Flour (about 750g)
Dried yeast (1 sachet)
Mixing bowl
Weighing scales
2-3 baking trays (used for fairy cakes, jam tarts, etc.)
Tea-towel
Oven and hob
Unblown popcorn (optional)
Glass pan with lid (optional)

Safety note

Do not allow the children to hold the loose polystyrene beads as they are small and light enough
to be inhaled.

Carrying out the activity
Show the children Sample A of polystyrene beads.

Show the children some expanded polystyrene spheres and ask them to look for similarities
and differences between the two examples.  Explain to the children that the beads are used to
make the spheres.  Let the children observe the spheres through hand lenses and ask what they
can see (e.g. the misshapen outline of the original beads)

Show them Sample B of beads and tell them that this is the amount needed to make one
sphere.  Ask the children to think of ideas about how the spheres might be made from the
beads.

To extend these ideas, the following activity of bread-making provides a simple analogy of
the process.   Dough is made by following any recipe for bread.  Before the dough is left to
rise, divide it equally between all the children.  Each child then rolls small 'beads' of dough
(about the size of marbles) and piles them in one compartment of the baking tray.  When each
child has done this they record (pictorially and/or in writing) on Sheet A7 what the dough
looks like.  Tea-towels are placed over the baking trays and the dough left in a warm place to
rise for 45-60 minutes.  The children observe the dough again.  They can record what it looks
like and comment on changes that have taken place.  The buns can be cooked and eaten!  A
discussion of the changes that have taken place is linked to the changes in the polystyrene
spheres.
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Alternative activity
Unblown popcorn could be expanded in a glass pan (or popcorn for the microwave could be
used) for the children to observe this expansion.  In this example the corn expands but does
not stick together.

Background information
Expanding polystyrene.  The process involves expanding the polystyrene beads in a pan of
boiling water*.  The expanded beads are cooled and placed in a spherical mould and the
mould is added to a pan of boiling water to complete the expansion and compress the beads
together.  To obtain packaging for televisions, etc. the mould is in the appropriate shape for
the consumer item.  The beads used in this process have a chemical inside them to enable air
to be drawn into their structure.  As the air is heated in the boiling water it pushes the
polystyrene structure outwards causing expansion.

Expanding dough.  When dough is left to rise in a warm place the yeast ferments and this
releases carbon dioxide gas.  The gas is 'trapped' in the dough in small bubbles and this causes
the volume of the dough to increase.  In this activity, as the dough rises and expands, the
beads stick together.  The appearance of the resulting 'bun' is lumpy, as the misshapen beads
can still be seen.  Unlike the polystyrene beads, the dough beads are not forced to stick
together under pressure but by the consistency of the mixture.

* The beads available from craft shops have been through this stage of expansion.  Prior to
this the beads are much harder and smaller.
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8.  Spherical Challenge!

Aim
To create a game or a toy in which the polystyrene spheres are used.

Approximate duration:  2-3 hours

Preparing resources (per group)
4+ polystyrene spheres
Modelling wire
Darning needle and thread
Felt-tipped pens
Wax crayons
Activity Sheet A8

The list above will provide basic materials for a toy or game but ideally the children will have
access to a far greater range.  The resources can be collected in between the design and
making stages.

Safety note

The children must not cut the spheres; as small polystyrene particles can be released and inhaled
by the children.

Carrying out the activity
Some uses of expanded polystyrene, such as the packaging for eggs or as a cup for hot drinks,
have already been seen in previous activities.  Other uses can be discussed here.  Examples
could include head protection in cycling helmets, the moulding to protect fragile items,
spheres floating on the surface of swimming pools to prevent heat loss, and transportation of
cold foods (i.e. fresh fish in expanded polystyrene cases filled with ice).  In all these examples
the expanded polystyrene is moulded for the specific purpose.

The children are now challenged to think of a purpose for moulded polystyrene spheres.

Activity Sheet A8 shows pictures of a number of ways to make use of the properties of the
spheres; e.g. they are lightweight and will float on water.  The children may develop one of
these ideas, or have a brain storming session in small groups to design and make a novel
game or toy.
The spheres can be joined using a needle (longer than the sphere's diameter - ideally a darning
needle) and thread or by passing stiff modelling wire through them.  The spheres can be
coloured using felt-tipped pens or wax crayons; paints do not stick well to the surface of the
polystyrene.  Felt-tipped pens are unsuitable for colouring bath toys as they are not water-
resistant.  Alternatively permanent markers could be used.

An investigation into the use of colour on the polystyrene could provide an extension activity
if desired.
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Plastics survey

Things found at home Things found at school Things found outside

washing up bowl ruler some dustbins
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Will it float?

Before the test, predict which will float

Floaters:                                                                                                       

Sinkers:                                                                                                         

Why do you think these pieces will float?                                                

                                                                                                                     

                                                                                                                     

Why do you think these pieces will sink?                                                 

                                                                                                                     

                                                                                                                     

Testing the pieces

1. Half fill a jug with water.
 
2. Put all the pieces beneath the water, let go, and record which float and

sink.

pieces that float pieces that sink

 
1. Add a teaspoonful of salt to the water and stir until the salt dissolves.
 
2. Keep adding a teaspoonful of salt and stirring until one piece of plastic

rises.
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Our results

Draw or stick each piece of plastic on this picture
in their positions at the end of the test.

Expanded polystyrene floats.

Polythene floats.

Polystyrene floats in a water and salt mixture.

PVC sinks.

You can now name 2 of the 4 plastics.  Which ones are they?

Write the names in two of the spaces below:

1 is                                                     

2 is                                                     

3 is                                                     

4 is                                                     



A3a

Did it crease?

Number

Y = yes N = no

SW = stress whitening

1

2

3

4

Snaps - expanded polystyrene + thick PVC

Creases - polythene

Stress whitening - polystyrene, thin PVC + some polythene

Stick your plastics pieces in the table below.  Use the results of the floating
and creasing tests to write the name beside each piece.

number piece of plastic name of plastic

1

2

3

4
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Plastics Key Cards

 

START 

Does the  

plastic   

float? 

Does the  

plastic   

crease? 

YES 

Expanded  

polystyrene 

Polythene 

Does it rise when  

a little salt is  

dissolved? 

PVC 

NO 

Polystyrene 
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Can expanded polystyrene keep hot water warm and cold
water cool?

Do you think this is a fair way to find out if expanded polystyrene can
keep hot water warm?

Do you think this is a fair way to find out if expanded polystyrene
keeps cold water cool?

Use this space to show your own fair test.
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Does expanded polystyrene keep things warm?

I predict that the                                                 cup will keep the water warmest.

You will need:
3 thermometers
stop-watch or egg timer
some hot water

metal polystyrene expanded
polystyrene

Fill each container with the same amount of water.

Measure the temperature in each container every two minutes.

Use the sheet provided to record the temperatures.

In which cup did the water stay warmest?                                                           

Why do you think this is?                                                                                          

                                                                                                                                    



A4c

Do plastics keep things cold?

I predict that the                                                cup will keep the water coolest.

You will need:
3 thermometers
stop-watch or egg timer
ice-cubes

metal polystyrene expanded
polystyrene

Fill each container with the same amount of water and ice-cubes.

Measure the temperature in each container every five minutes.

Use the sheet provided to record the temperatures.

In which cup did the water stay coolest?                                                             

Why do you think this is?                                                                                          
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2018161412108642

Tempeature In °C taken every 2 minutes

Start

Keeping water warm.

cup

metal

polystyrene

expanded
polystyrene

Which cup kept the water warmest?

Why?
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45403530252015105

Temperature In °C taken every 5 minutes

Start

Keeping water cold.

cup

metal

polystyrene

expanded
polystyrene

Which cup kept the water coolest?

Why?
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Temperature graph for                                       cup

Te
m
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e
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  °
C

0 2 4 6 8 10 12 14 16 18
Time In minutes
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Temperature graph for the                     cup

Time In minutes



A5

A fragile parcel

Predict which packaging you think will protect the fragile item best, in the
middle, and worst.

                                             will be the best material because                            

                                                                                                                                    

                                             will be in the middle because                                   

                                                                                                                                    

                                             will be the worst material because                           

                                                                                                                                    

Type of packaging

1 2 3

What did you find out?
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EEGGGGCCEELLLLEENNT T EEGGGGS S   LLIIMMIITTEEDD

58 Smash Road
Eggleston
Yolkshire
YO1 LK8

Dear Packaging Manufacturer,

We are looking for a company that will produce a form of packaging for our
eggs.   Packages will be sent to our customers "eggspress delivery" through the
Royal Mail.  The package must :

1.  Protect the egg from damage.
2.  Be light to post.
3.  Be produced at a competitive price.
4.  Look attractive to our customers.

We look forward to receiving your bid for our contract.

Yours faithfully,

Shelley White
Managing Director



A6b

Budget Sheet

Money to
spend

Material
bought

No.of
units

Cost per
unit

Total cost Money
remaining

Total cost of materials =                       

 Cost of posting package =                       

Total expenditure =                      



A6c

EGGCELLENT  EGGS LIMITEDEGGCELLENT  EGGS LIMITED

Congratulations toCongratulations to

                                                                                                                              
ofof

                                                                                                                              
(company)(company)

You have won the contract to produce
egg packaging for Eggcellent Eggs

Limited.

We thought your packaging met all
our needs, including its appeal to our

customers.

Your company is clearly going to do
well in the future.

Signed

                                                     
Managing DirectorManaging Director



A7

Expanding dough

A drawing of my dough before leaving it in a warm place
1.

A drawing of my dough after leaving it in a warm place
2.

The dough is different In the second picture because
                                                                                                               

                                                                                                               

                                                                                                               



Appendix One

Sources of plastics

The following objects may be made of the plastics indicated.

Polythene - low density

squeezy bottles/tubes
cable insulation
film for bags and packaging
back of carpets(e.g. car carpets)
ink tubes in ball-point pens
food storage containers

Polythene - high density

bowls, buckets, beakers
piping e.g. water pipes
large cases
milk crates
dustbins
bleach bottles
doll's bodies
large toys
pressure pipes
kitchenware

PVC

drainpipes
gramophone records
wellington boots
wallpaper (washable vinyl)
table cloths
shower curtains
baby pants
macs
artificial leather
flooring e.g. kitchen
DIY blister packs
hosepipes
plastic cutlery
watch straps

Polystyrene

clear storage containers/jugs in kitchens
food containers, e.g. yoghurt cartons, clear
egg boxes
model kits e.g. Airfix
ball-point pen and fountain pen cases
plastic coat hangers

Expanded polystyrene

ceiling tiles
non-fibrous loft insulation
fast food packaging
meat and food trays
packaging (especially delicate instruments)
head protection (e.g. cycling helmet)
disposable cups for hot liquids
foamed material (sponges)
egg boxes
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Example Temperature Record Sheet

Keeping water warm

Temperature in °C taken every 2 minutes

cup

metal

Polystyrene

Expanded
polystyrene

Which cup kept the water warmest?      expanded polystyrene                                  

Keeping water cold

Temperature in °C taken every 5 minutes

cup

metal

polystyrene

expanded
pokystyrene

Which cup kept the water coolest?       expanded polystyrene


