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FOREWORD

Can you make it? is an interactive challenge designed to support the 
teaching of materials to 7 to 11 year olds.
The project has been developed by the Institute of Materials, 
Minerals and Mining with support from Tomorrow’s Engineers and 
The Goldsmiths Company.
These notes have been prepared by Dr Diane Aston, IOM3 with the 
help of Mandy Pattison, to whom many thanks are owed.
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NOTES FOR TEACHERS

• In these notes you will find out everything you 

need to know to enable you to host and run the 

Can you make it? challenge.

• The notes are split into the following sections:

– Introduction

– Before the project

– Session One

– Between the sessions

– Session Two

– After the sessions

– The Materials Handling Collection

– Appendix 1 – The Worksheets

– Appendix 2 – Materials Handling Collection

– Appendix 3  - Crash Helmets for Eggs

– Appendix 4 - Materials in the National Curriculum

– Appendix 5 – About us
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INTRODUCTION

• Can you make it? is a hands-on, school-based project designed 

to support the materials topics in the Key Stage 2 Science 

curriculum.  

• The aim of the project is to enthuse and inspire pupils to 

engage with science and show them that STEM subjects, in 

particular materials science and engineering, are vital to the 

modern world that we live in.

• The activities are suitable for use with lower and upper Key 

Stage 2 pupils.

• Although the pilot project was designed to be run by a visiting 

STEM Ambassador, all of the activities have been written so 

that they can be delivered by a teacher during the time when 

the pupils are learning about materials.

• You may borrow a Can you make it? kit for a period of two 

weeks and it will be delivered to and collected from your 

school by courier.

• If you would like the activity to be delivered by a visiting STEM 

professional please get in touch. The project will be delivered 

over two visits with time between sessions to allow your pupils 

to complete the challenge within their usual science lessons 

and if appropriate, explore the materials in the handling 

collection further.  
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BEFORE THE PROJECT

• The first thing you need to decide is which year group(s) you 

think will benefit most from doing this project and how many 

of them there will be.  The project has been designed so that it 

can be run with any group size up to a maximum of about 50 

children (or two classes), but individual classes work best.

• The timings given here are very approximate and during the 

pilot some of the activities took much longer than anticipated 

as the children were so keen to share their ideas!  As such 

some schools chose to give some of the worksheets as 

homework or they did them at other times.

• If you don’t want to run Can You Make It? as a stand alone 

project you can use the various activities separately to support 

and supplement your materials teaching.

• If your school is hosting a STEM Ambassador to deliver the two 

sessions you should communicate with IOM3 to arrange the 

dates of the visits.  There should be a gap of approximately 

two weeks between the two sessions. 
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SESSION ONE

• The first session should be allocated about two hours.  A full 

afternoon would be ideal.

• The half day is split into a number of short discrete sessions to 

keep your pupils engaged:

– Why are science and engineering important?

– What are materials and why are they important?

– Materials Treasure Hunt

– Introduction to Materials Challenge

– Round-up

• Some of the activities need a greater level of adult supervision 

and support than others so it would be beneficial to have as 

many adults available to help with the activities as possible.  

• It may be useful for you to lay the room out into areas where 

the children can sit in small groups around tables and where 

they can sit as a whole group, perhaps on the floor.  

• Prior to Session 1 you will need to stick the Spot the Scientist 

photocards up around the room where the children can see 

them and hide enough materials from the Handling Collection 

for the children to find in pairs. 

• If the project is being delivered by a STEM Ambassador you 

should introduce them as ‘the expert Scientist or Engineer’ and 

they will then introduce themselves and tell the children what 

they would like to be called.  The Ambassador will lead the 

discussion and activities with the group.
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• Get the whole group together and start by asking if anyone has decided 
what they want to do as a job when they grow up.  Go round the room 
and share ideas.

• Explain that most jobs involve STEM  subjects (Science Technology, 
Engineering and Maths) to some degree.  Ask them to complete 
Worksheet 1 individually to identify the jobs that they think involve 
STEM.  Go through their answers as a whole  group.

• Explain that if you really like STEM you could become a Scientist or 
Engineer.  Discuss as a group what Scientists and Engineers look like, 
what they wear, where they work and what they do.

• Ask the children if they think they could spot a Scientist or Engineer 
from their photo.  Ask the pupils to look around the room at the 
photocards and try to guess what the people do as a job.  They can 
record their results in the table on Worksheet 2.  The number of people 
you ask them to guess depends on how much time you have, 4 or 5 
works well.  Go round all the cards to see if they guessed right and 
explain what each individual actually does. 

Duration: 30 minutes
Type of activity: Whole group discussion and individual 

work
Support material: Worksheet 1 & 2

Spot the Scientist or Engineer photocards

Aim: To introduce the project and get the children comfortable 
and confident talking to the group.

To get the children to appreciate that STEM subjects are 
used everywhere.

To get the children to appreciate that scientists and 
engineers are normal people doing vital jobs in lots of areas.

Why are Science and 
Engineering important?
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• Explain that Materials Scientists and Engineers have to understand 

everything about all the materials we can choose from.

• As a whole group, prompt the children to name groups of materials and 

individual ones and try to identify their key properties, including 

whether they are natural or man-made.  This discussion can be 

reinforced with Worksheet 3.

• In small groups, ask the children to identify objects made from a 

particular material in their homes and think about why this is.  They will 

then feed back to the whole group.  They can use Worksheet 5 to record 

their results. Worksheet 4 can be used to look at look at the properties 

of particular materials as it is common for properties and applications to 

be mixed up.  A property is a word used to describe a material, for 

example strong or hard, an application is what it is used for.

• It may be useful for you to have split the children into their normal 

working groups for some of these activities if you are going to do them 

in class.  However, these three worksheets make good homework.

Duration: 30 minutes
Type of activity: Whole group  and small group discussion
Support material: Worksheets 3, 4 and 5.

Aim: To reinforce and revise some of the terms that they should 
be familiar with from their science lessons.

To be able to identify different groups of materials and 
describe their simple properties.

What are materials and why 
are they important?
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• Prior to this activity you will need to secrete a suitable number of 

objects around the room for the children to find during the Treasure 

Hunt.

• The group will need to be split into pairs.  

• Give each pair a Treasure Hunt Card and ask them to find one, two or 

three objects made from that material before bringing them back to the 

group discussion area and sitting down.

• Each team will be asked to describe what they have found and why it 

has been made from their material.  They could write this up as 

homework.

• You can use the Handling Collection Contents cards to reinforce the 

discussion.

• If time/space does not allow for the Treasure Hunt you could split the 

class into groups and give each one a different material group from 

handling collection to explore.

Duration: 35 minutes
Type of activity: Small group work and group discussion
Support material: Treasure hunt cards and materials 

handling collection

Aim: To encourage the students to identify objects made from a 
particular group of materials from a collection of artefacts 
that may not be familiar to them.

To work together as a team to complete a task.
To encourage the children to stand up and present their 
thoughts to their peers.

Materials Treasure Hunt
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• In this final part you can  introduce the challenge.  Crash Helmets for 

Eggs is a design and build activity suitable for learners or all ages and 

abilities.  You could run this whole activity as a stand alone session at 

any time and it makes a great STEM activity for National Science and 

Engineering Week.

• The challenge is to build the lightest all round crash protection suit that 

will prevent an egg from breaking when the design is tested.  Full 

running instructions are given in Appendix 3.

• Pupils will be encouraged to record their planning, design and results on 

Worksheet 6.

• The challenge uses materials which are cheap and readily available, such 

as bubble wrap, sponge and packing chips.

• If your project is being delivered by a STEM Ambassador enough packs 

of consumables will be provided to cover your group. You will only need 

to provide eggs and sticky tape.

Duration: 20 minutes
Type of activity: Whole group discussion
Support material: Worksheet 6

Consumable materials

Aim: To encourage the children to work in teams to come up with 
a winning solution to a problem.

To encourage them to choose and use materials carefully, 
working with limited supplies.

To encourage good record keeping and practical skills.

Materials Challenge introduction
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• Before the session finishes you should quickly recap the 

activities that have taken place and encourage the children to 

share their thoughts.

Duration: 5 minutes
Type of activity: Whole group

Aim: Recap the activities of the afternoon.

Make sure they understand the what they need to do for the 
challenge.

Encourage the children to continue to explore materials 
between visits.

Round up
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BETWEEN THE SESSIONS

• During the period of approximately two weeks between the 

main sessions the pupils will continue to work in the same 

pairs to develop their challenge solutions as part of their 

normal science lessons. 

• They could do additional research into helmet design and they 

will need to draw their designs and build their solution. They 

could be encouraged to research the materials in their pack 

and decide which of them they would like to incorporate into 

their design.  They could also look at alternatives that may 

come from sustainable sources or be easily recycled.

• The pupils can record their findings and ideas on the 

worksheet provided or you may prefer them to do their work 

in the science books and/or create poster explaining their 

ideas.

• The Materials Handling Collection will remain with you for two 

weeks.   You may choose to make use of the suggestions 

described  in Appendix 4 - Materials In the National Curriculum

notes which illustrate how the objects could be used to 

support other areas of teaching and learning.  This could be 

with those pupils who have benefitted from your outreach visit 

as well as those in other year groups.  

• We would encourage you to maximise your use of the exciting 

materials and to incorporate them into a creative curriculum 

project if possible.
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SESSION TWO

• The second shorter visit should be allocated between  60 and 

90 minutes depending on the size of the group.  By far the 

most time consuming part of this session, and indeed the main 

focus, will be testing the designs that the pupils have built.  

You should allow about 2 minutes per group for this.  

Therefore if you have 20 pairs you will need about 40 minutes 

for testing so a visit of about an hour would suffice.

• As a starter activity recap the activities of the first session and 

ask the children about their experiences of Crash Helmets for 

Eggs.

• Invite each team to describe their design to the rest of the 

class and then test their design to see if it works. Explore the 

idea of fair testing will be explored.

• Once all the designs have been tested ask the to evaluate their 

design and look at how it could have been improved.  As an 

extension activity they could redesign their product and test 

the new improved model or they could be asked to research 

some modern materials used in protective clothing.

• Finally award certificates (and prizes) for the best design and 

best tam name.  You may also want to reward good team work 

or good written work.
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AFTER THE SESSIONS

• Please complete the inventory check prior to packing away 

your Can you make it? kit.  It will be collected from school by 

courier.

• You will be asked to complete a short questionnaire following 

the activity.  Your feedback is very important to us as we 

continually strive to improve our resources. 

• In the weeks and months after the pupils have completed the 

project we hope that you will be able to remind them of their 

experiences and draw on them to support other areas of their 

learning.

• If at any point you would like further support in teaching the 

materials aspects of the curriculum please do get in touch.  

You should contact Dr Diane Aston, Education Executive at 

IOM3 by emailing diane.aston@iom3.org or calling 01476 

513882.
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MATERIALS HANDLING 
COLLECTION
• The samples contained within the Materials Handling 

Collection have been sourced to give you and your pupils a 
broad appreciation of materials and although most are 
commonly available a great deal of time, effort and money has 
been spent putting the collection together.  We actively 
encourage you to get your pupils involved in handling and 
exploring  the samples, but please ask them to do so with care.

• The materials have been split into eight groups: metal, plastic, 
ceramic, glass, composite, wood, fibres and other.  The first 
seven groups have Treasure Hunt cards consisting of the name 
of the group and a relevant photographic image and these will 
be used for the Materials Treasure Hunt activity. 

• Each sample has its own information card and a description of 
the each group is also given in the Handling Collection 
Contents pack.

• The  ‘other’ objects in the collection have been specially 
chosen so they can be used to tell materials stories alongside 
other materials.  In particular they allow the pupils to see 
where materials come from.

• There is deliberately some cross over in the objects and the 
groups to which they belong, for example the bag is made 
from plastic bottles.  This is to encourage discussion about 
where the materials have come from and how materials can be 
reused and recycled, often producing very different objects.  
The more able pupils may realise that some objects could fit 
into more than one group.

• Please keep the collection locked in a safe place at all times 
when not in use as you will be responsible for replacing any 
samples that are lost or damaged.
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APPENDIX 1

The Worksheets

Screen shots of the worksheets are 

included here. Photocopiable master sheets 

will be included in the project pack.

Prepared by 
Dr Diane Aston, IOM3

Back to contents



Worksheet 1
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Worksheet 2
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Worksheet 3
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Worksheet 4
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Worksheet 5
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Worksheet 6 (page 1)
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Worksheet 6 (page 2)

Prepared by 
Dr Diane Aston, IOM3



APPENDIX 2 

Materials Handling Collection content cards 

and Treasure Hunt cards
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APPENDIX 3 

Full running instructions for Crash Helmets 

for Eggs
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Crash Helmets for Eggs

• Crash Helmets for Eggs is a design and build activity in which pupils investigate the 

materials used in the construction of crash helmets.  

• It is a useful way of introducing some of the scientific thinking concepts pupils will 

have been learning, such as the idea of fair testing, forces and energy, structure of 

materials and how they link to properties, key stages in performing an experiment. 

• The activity works equally well as part of a science or design & technology lesson 

and is in fact a really good way of linking the two subjects. 

• Pupils work in teams to complete the task and the number of teams is only limited 

by the amount of space and time that you have to run the activity.  Ideally no more 

than 20 teams should take part (40 pupils in pairs or 60 in groups of three) as with 

more than this the testing phase becomes very drawn out. With larger numbers you 

could introduce heats.

• This activity has been incorporated into the Can you make it? project where the 

initial introduction and research phases are done at the end of the first session, the 

design and build phases are done in science lessons between sessions and the test 

and evaluation phases are done during the second formal session.  

• Crash Helmets for Eggs can also be run as a standalone activity in about an hour and 

approximate timings are given in brackets for this purpose.

• These notes are split into the following sections:

– Preparation and materials

– Introduction 

– Research phase

– Design phase

– Build phase

– Test phase

– Evaluation phase
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Preparation and materials

• If you are running this activity as part of the Can you make it? project all 

consumables except sticky tape and eggs will be provided.

• If you are running this activity yourself you will need to start squirreling away 

packaging materials to use to build the designs.  I usually provide packaging chips 

that come in all sorts of varieties (you can buy these cheaply from stationary shops 

or get people collecting them for you), foam or sponge (I usually buy cheap pan 

scourers and pull off the scouring bit!) and bubble wrap (again I get people 

collecting this for me but usually end up buying some from the stationers).  I bag up 

the materials beforehand to make it easier on the day; each group gets about 15 

packing chips, a roughly 15x15cm sheet of bubble wrap and a piece of foam 

approximately 8x8x2cm.  During the activity the groups each get a 50cm length of 

parcel tape to stick their designs together with and scissors to cut the stuff up with.

• You will need to buy enough eggs for one per team.  I usually buy free range 

medium (free range have much tougher shells), varying in weight from about 55 to 

70g.  Just before the activity I number and pre-weigh the eggs to save time during 

the activity.  You will need some scales during the activity so the groups can re-

weigh their eggs wearing the crash suits.  A pair of ordinary kitchen scales will do 

fine.

• A set of stepladders is useful to stand on to test the designs I would also 

recommend that you get some plastic sheet or a bin bag to put on the floor as a 

drop zone during testing as things can get messy!

• You will need to enough worksheets for one per team and you will need a master 

sheet so you can record the results. The worksheet has a summary of the 

introduction on the front and on the back has space for the pupils to write their 

team name, draw their design and record their results.

• I would recommend that you do this activity in a classroom or workshop without a 

carpet as dropping the eggs can be messy and it is difficult to get bits of expanded 

polystyrene out of carpet (speaking from the experience of picking it out by hand!).

• If appropriate you can layout and number each workstation with a worksheet, 

pencil(s), bag of materials, sticky tape and scissors prior to the group coming in and 

ask the pupils to go their numbered station as they enter the room.  Always hand 

the eggs out later!
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Introduction (5 minutes)

• Explain to the pupils  that they will be working on their challenge in teams just as 

real scientists or engineers would do if they were working on a multi-million pound 

project in industry. 

• Explain that it is important to be able to put aside personal differences to work 

together to come up with the most effective solution; this is how the real world 

works!  Sometimes when you get a job you start out working with people you do 

not know and after a while you may find that you don’t get on, but you have to 

make the best of the situation.

• Explain to the group that they will be working with limited resources and will have 

to work to tight time deadlines.

• Explain the importance of good record keeping through out the project just as real 

scientists and engineers do.  Sometimes university or industry projects go on for 

years and it is important to be able to refer back to earlier work.

• Explain that their project will be split into four sections:

– Research the problem

– Come up with a design to solve the problem

– Build the design

– Test and evaluate the design

• Introduce the challenge:  

– To design and build the lightest possible crash protection suit to 

prevent an ordinary (not hard boiled) hen’s egg from breaking 

when dropped on to the ground from a height of about two 

metres.

• Explain that certificates and prizes will be given for the lightest design that protects 

the egg and the best team name.
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Research phase (10 minutes)

• Rather than getting the pupils to go and do their own research in the library or on 
the internet we look  at cycle helmets and why it is important that you wear one.  

• Encourage the pupils to think about all the things a cycle helmet needs to do or be 
when you are wearing it, such as it has to:

be streamlined · be cheap· be easy to mass produce · be comfortable · be durable · 
look nice / be different colours · fit your head and lots of other sizes and shapes of peoples 
heads · fasten on to your head so it can’t fall off · have holes in to keep your head cool

• But the most important things are that it is lightweight and compact, that it is a 
close fit (if you wear a helmet that is too big, when you fall off your helmet hits the 
floor and then your head hits the inside of the helmet and it can still do serious 
damage) and crucially it is a good shock absorber, i.e. it will absorb the energy of an 
impact.  

• I usually have a real helmet on hand to demonstrate and explain that cycle helmets 
are generally made from three layers of material (see next page).

• The idea is for the teams to use cycle helmets as the basis for their design, i.e. to 
design something which will absorb energy on impact rather than slow the fall of 
the egg; parachutes and wings are banned!  

• It is worth re-iterating to the pupils that their design needs to go all the way round 
the egg to make a suit rather than on just one end like a helmet, as you can’t easily 
control the way it will fall when dropped.  

• Introduce each of the different materials that they can use to build their designs and 
explain that these materials all contain air bubbles.  In some cases these are big 
enough to see, such as in bubble wrap but in other cases they are too small to see.  I 
encourage the pupils to look after the air bubbles as these will protect the egg.  If 
they pop the bubbles in the bubble wrap (tempting as it is) they will ruin its energy 
absorbing properties!  

• Introduce the concept of fair testing and get the pupils to identify all the variables 
and decide whether they are constant (e.g. egg size, amount of material, height of 
drop etc.)

• Encourage the teams to come up with a name – the eggier the better!  Past 
contenders include Eggheads, Eggineers, Eggsperimentalists, Eggsterminaters, 
Eggsperts, Eggstremists, all things scrambled and cracking, I’ve had an Egghog that 
looked like a hedgehog and an Eggloo that looked like an igloo and my favourite 
from a year 11 team, an oeuf is an oeuf!  One of the best was 
SupaAntiCrackaNotACHanceAShockAbsorba!
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Cycle helmets explained...

• Cycle helmets are generally made from three layers of material:

– An outer layer of hard plastic is designed to make the helmet durable and 
wearable in lots of different kinds of weather.  It can be coloured to make the 
helmet look nice, but its main function is to protect the middle layer from 
minor damage such as denting and scratching.  

– The innermost layer is usually made of sponge and its function is to make the 
helmet fit closely and be comfortable.  In many helmets you get several bits of 
this foam in different thicknesses so you can fine tune the fit

– The middle layer is the most important as this absorbs the energy of the 
impact.  It is usually made from a polymer foam such as expanded 
polystyrene.  

• Foams are types of plastics that are full of air bubbles. They are made by puffing up 
beads of plastic when it is soft and if you look at foam under a microscope it will 
look a bit like Aero chocolate - it is full of bubbles.  

• When you fall off all the little bubbles in the area of the helmet that you have landed 
on squash and as they do this they absorb the shock and stop it going through to 
damage your skull.  

• The reason that you have to buy another helmet if you have fallen on yours once is 
that these little air bubbles or cells don’t spring back to shape when the squashing 
force is removed.  This is different to the foam in the soles of your training shoes 
which is designed to squash and unsquash repeatedly.
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Design phase (10 minutes)

• It is useful to put the materials packs on the tables so the students can look at and 

explore them during the design stage.  

• Encourage the teams to assign a scribe to document the ideas.  Perhaps ask them to 

draw a neat labelled diagram of their idea  or create a flow chart of how they are 

going to build their design.

• Write the names of the materials on the board so that they know what they have to 

choose from and how to spell them correctly.  

• Explain that they can choose to make their crash suit from one type of material or a 

mixture of all of them, which ever they think will work the best.  To give you an idea 

of the sort of designs they should be aiming for, the lightest design ever to win in 

the 15 or so years I have been doing this used just 2g of packaging material.  They 

strategically stuck about a dozen packaging shapes end-on around their egg with 

tiny bits of tape folded to make it double-sided.  More realistically, winning designs 

usually weigh in at between about 8g and 15g of material, this is equivalent to a 

couple of layers of bubble wrap or an egg shaped shell of expanded polystyrene 

carved to fit closely to the egg.  I usually say that the design must fit easily on to the 

pan on my scales, so there is no need to produce anything the size of a football, aim 

for something more like the size of a tennis ball.  Get them to think back to cycle 

helmets - you wouldn’t wear it if it was huge!

• Get the teams to think about the properties of eggs, whether they are stronger in 

one direction whether they can use this to their advantage in their design.

• While they are doing the designs walk around and discuss them with the groups and 

at the same time, give out lengths of tape (about the length of the short side of a 

school table).  With relatively small groups this works better than having the tape on 

the workstations already as it can get damaged.

Prepared by 
Dr Diane Aston, IOM3



Build phase (10 minutes)

• Before the groups start building their designs I usually give them a few important 

instructions (most of these are commons sense really but worth noting):

– Be careful with the scissors while cutting the materials.  If they need help with 

a tricky bit, ask for it.

– Be very careful with their egg as it is the only one they will get.  No breaking 

other group’s eggs either!  If you have spare eggs you can introduce a weight 

penalty for teams that have broken one so that they can still take part; a 5g 

penalty is about right.

– Be careful with the tape, if they fold it up and get it stuck to itself they won’t 

get anymore.

– Use their materials sparingly, as these are the only ones they’ll get!

– Keep their work area tidy.  I usually get the teams to tidy up and put 

everything away before testing.

– There is no rush to finish.  Everyone will get the same amount of time and if 

they finish in the first couple of minutes they will just have to sit around and 

wait for everyone else.

• Build time is often a bit frantic and it is useful to have an extra pair of hands or two 

to keep an eye on the group.

• Each group will need an egg.  You can either give these out or get one person from 

each team to collect and egg while the other gets the scissors.

• On the pupil worksheet there is space for them to record their egg number and how 

much it weighs.  On your Master Sheet there is space for you to record the mass of 

the eggs and the team names, I usually walk round the group while they are building 

to write the names down and make sure they have recorded their egg number and 

its mass.  An extra pair of hands is very handy at this point!

• At the end of the build time I get them to come and reweigh their eggs wearing 

their crash suits.  There is space on the pupil handout and master sheet to record 

this and to work out and record how much material has actually been used.  Once 

this is done and everything is tidied up its time for the fun bit…
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Test phase (20 minutes)

• The duration of the test phase depends very much on the number of groups, their 

age and ability to get on with it.  Testing will generally take 1 to 2 minutes per team.

• While the groups are finishing tidying up I work out the order that the designs will 

be tested in.  Rather than just go down the list, to make things a bit more interesting 

I test the designs heaviest to lightest, as it’s the lightest design that wins!  I also tape 

a bin bag or plastic sheet on to the floor to act as a drop zone (to contain any eggy

mess!).  Your extra pair of hands will be of greatest use at this stage  as your Official 

Eggsaminer whose decision is final!

• Call out the teams in turn and ask each group to come to the front and tell the 

others about their design.  Ask them to present you with their design the way round 

that they would like you to hold it and then drop it!  

• Your Eggsaminer should pick up the dropped designs and carefully get in to them to 

see if the eggs are OK. As a broad rule of thumb, if the design bounces the egg is 

usually OK, if you see yellow get a paper towel! 

• This bit is really good fun!  We often have a count down for each drop or a drum roll 

but then try to get the pupils to be quiet during the actual drop to see if they can 

hear the splat!! Try to make this bit as exciting as possible, maybe even a bit 

theatrical!

• Deciding the best design prize is easy, it is the lightest one that doesn’t breakI

• It is good to get the pupils to decide the best team name by putting their hand up 

for the one they like best.  I tend to say they can only vote once and they can’t vote 

for themselves.
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Evaluation phase (5 minutes)

• Once all the designs have been tested encourage the teams to discuss and record 

whether their design worked and how it could be improved. If it failed could they 

have used different materials and if it survived how could they make it lighter? 

• Encourage them to compare their design to a real helmet and scale the sizes up.  For 

example a 65g egg wearing a 10g suit would scale up to a 65kg person wearing a 

10kg suit which is very heavy!  Real cycle helmets tend to weigh well under 500g.

• While the teams are completing their evaluations you will have a chance to fill 

names in on the certificates for the winners.

• Small prizes will be provided as part of the Can you make it? project.

• Finish off by awarding the prizes and encouraging the group to go away thinking 

more about the materials around them and taking them less for granted.
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Extension ideas

• You could run this project in a number of other different ways depending on the age 

group and ability of the pupils you are working with and the amount of time you 

have got to spare.  These are just a few suggestions.

• FORCES – Get the pupils to think about the forces acting on the egg as it falls and 

see if they can calculate the speed that the egg hits the ground at.

• HEIGHT OF DROP – Test the designs from increasing heights.  You could use a 

stairwell to do this and count the number of stairs.  Keep going up a step until the 

design fails.  You might need to give the groups extra materials to do this.

• USE OF DIFFERENT MATERIALS – Introduce other materials to the challenge.

• AMOUNT OF MATERIALS – Do not make up individual material packs. Instead give 

the teams a monetary allowance and get them to buy materials.  Make up prices for 

each of the material types.  For example allow each team £5 and then charge 25p for 

each  packing chip, £2.50 for each 10x10cm sheet of bubble wrap, £1.00 for each 

8x8x2cm sponge and 20p for every 10cm of tape.  See who comes up with the best 

(lightest) design for the cheapest price.
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Materials in the National Curriculum for 

Science
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MATERIALS IN THE 
SCIENCE CURRICULUM
• The following notes have been prepared to show where materials topics appear in 

the draft National Curriculum for Science (2013).

• In the broadest sense MATERIALS AND THEIR PROPERTIES appear throughout all 

strands and Key Stages of the Science curriculum.  With the planned changes in the 

primary science curriculum now through the consultation stage it seems appropriate 

to suggest areas of how this proposed curriculum could support the teaching of 

materials within your science lessons.

• The correct use of SCIENTIFIC LANGUAGE continues to be of significant importance 

with pupils being expected to read and spell scientific vocabulary at a level 

consistent with their increasing word reading and spelling knowledge. 

• In terms of SCIENTIFIC ENQUIRY the principal focus of science teaching in lower Key 

Stage 2 is to enable pupils to broaden their scientific view of the world around them 

whereas in upper Key Stage 2 the main objective is to enable pupils to develop a 

deeper understanding of a wide range of scientific ideas. 

• Pupils in Years 3 and 4 should use practical science to raise their own questions 

about the world around them.  By Years 5 and 6 pupils should use their science 

experiences to: explore ideas and raise different kinds of questions; select and plan 

the most appropriate type of science enquiry to use to answer scientific questions; 

recognise when and how to set up fair tests and explain which variables need to be 

controlled and why. 

• In addition to the main activities the following grid aims to offer suggestions for 

using the Handling Collection within your school (in between the formal sessions) 

primarily, but not exclusively, with the year group who are undertaking the activity. 

It also suggests investigations, extension activities and research opportunities for 

your pupils; some of which could be done as homework.

• If you use the materials to enhance and enrich any other aspects of the curriculum –

perhaps another area of science or another subject – please let us know so that we 

can share your top tips with other teachers.
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Key Stage 1 – Year 1

Potential extension
activity

Draft National Curriculum 
(available from 
www.education.gov.uk/nationalcurriculum)

Programme of Study 
(statutory requirements)

Notes and guidance (non-
statutory)

EVERYDAY MATERIALS

Using the properties from 
the Notes and guidance ask 
pupils to sort the objects 
into groups (hard/soft; 
stretchy/stiff; shiny/dull; 
rough/smooth; bendy/not 
bendy; waterproof/not 
waterproof; absorbent/not 
absorbent).

Can they group the same 
objects into man-made or 
natural in terms of the 
material they are made 
from?

Can they think of an easy 
way of deciding which are 
heavy and which are light? 
(Pupils should be 
encouraged to compare 
objects of similar sizes as 
this will introduce the idea 
of a fair test)

Pupils should be taught to: 

• distinguish between an 
object and the material from 
which it is made 

• identify and name a variety of 
everyday materials, including 
wood, plastic, glass, metal, 
water, and rock 

• describe the simple physical 
properties of a variety of 
everyday materials on the 
basis of their simple physical 
properties 

• find out how the shapes of 
solid objects made from 
some materials can be 
changed by squashing, 
bending, twisting and 
stretching 

Pupils should explore, name 
and discuss everyday materials 
so that they become familiar 
with the names of materials 
and properties such as: 
hard/soft; stretchy/stiff; 
shiny/dull; rough/smooth; 
bendy/not bendy; 
waterproof/not waterproof; 
absorbent/not absorbent. 
Pupils should explore and 
experiment with a wide variety 
of materials, not only those 
listed in the programme of 
study, but including for 
example: brick, paper, fabrics, 
elastic, foil.

Pupils might find out about 
people who have developed 
useful new materials; for 
example, Dunlop, Macintosh 
or McAdam. 

Pupils might work scientifically 
by: performing simple tests to 
explore questions such as: 
‘What is the best material for 
an umbrella? ...for lining a dog 
basket? ...for curtains? ...for a 
bookshelf? ...for a gymnast’s 
leotard?’ 
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Key Stage 1 – Year 2

Potential extension
activity

Draft National Curriculum 
(available from 
www.education.gov.uk/nationalcurriculum)

Programme of Study 
(statutory requirements)

Notes and guidance (non-
statutory)

USES OF EVERYDAY MATERIALS

After the pupils have 
identified the various 
materials and discussed 
their uses in the different 
objects, challenge them to 
find examples by doing a 
survey of materials in their 
school and its grounds. 

Have they discovered any 
unusual uses of the 
materials?

Pupils should be taught to: 

• identify and compare the 
uses of a variety of everyday 
materials, including wood, 
metal, plastic, glass, 
brick/rock, and 
paper/cardboard. 

Pupils should identify and 
discuss the uses of different 
everyday materials so that 
they become familiar with how 
some materials are used for 
more than one thing (metal 
can be used for coins, cans, 
cars and table legs; wood can 
be used for matches, floors, 
and telegraph poles) or 
different materials are used for 
the same thing (spoons can be 
made from plastic, wood, 
metal, but not glass tables can 
be made from plastic, wood, 
metal, but not paper). 

Pupils might work scientifically 
by: comparing the uses of 
everyday materials in and 
around the school with 
materials found in other places 
(at home, the journey to 
school, on visits, and in stories, 
rhymes and songs); observing 
closely, identifying and 
classifying the uses of different 
materials, and recording their 
observations. Pupils should be 
encouraged to think about 
unusual and creative uses for 
everyday materials.  
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Lower Key Stage 2 - Years 3&4

Potential extension
activity

Draft National Curriculum 
(available from 
www.education.gov.uk/nationalcurriculum)

Programme of Study 
(statutory requirements)

Notes and guidance (non-
statutory)

FORCES AND MAGNETS

Using a selection of the 
objects and a magnet ask 
the pupils to predict which 
of them will be attracted 
to the magnet and which 
will not.  Ask them to test 
their predictions and using 
what they have discovered 
challenge them to find 
other objects in the 
classroom which will be 
attracted to a magnet.

Pupils should be taught to: 

• observe how magnets attract 
or repel each other and 
attract some materials and 
not others.

• compare and group together 
a variety of everyday 
materials on the basis of 
whether they are attracted to 
a magnet, and identify some 
magnetic materials. 

Pupils might work scientifically 
by: sorting materials into those 
that are magnetic and those 
that are not. 

LIGHT

Using a selection of the 
objects and a torch ask the 
pupils to group the objects 
into those that reflect like 
and those that do not. Do 
they notice any difference 
if the torch is removed? 
Are they still reflecting 
light and if so where is it 
coming from?

Pupils should be taught to: 

• notice that light is reflected 
from surfaces 

• associate shadows with a 
light source being blocked by 
something; 

Pupils should explore materials 
to help them to understand 
the differences between the 
meaning of transparent, 
translucent and opaque.

Pupils might work scientifically 
by: investigating the suitability 
of materials for different 
purposes, such as blackout 
curtains; exploring whether 
shiny things shine in the dark 
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Lower Key Stage 2 - Years 3&4

Potential extension
activity

Draft National Curriculum 
(available from 
www.education.gov.uk/nationalcurriculum)

Programme of Study 
(statutory requirements)

Notes and guidance (non-
statutory)

STATES OF MATTER

All of the material samples 
are solids, ask the pupils to 
make a list of the 
properties of a solid,

Challenge them to think of 
how they could make a 
metal into liquid. Can they 
name a metal that is liquid 
at room temperature?

Pupils should be taught to: 

• compare and group materials 
together, according to 
whether they are solids, 
liquids or gases 

• observe that some materials 
change state when they are 
heated or cooled, and 
measure the temperature at 
which this happens in 
degrees Celsius (°C), building 
on their teaching in 
mathematics 

Pupils might work scientifically 
by: grouping and classifying a 
variety of different materials 

SOUND

Using the various musical 
instruments pupils could 
investigate ways of making 
sound and the best 
materials for doing so. 
They could consider the 
properties of metal and 
wood that make them a 
good choice.

They could investigate 
what happens to the 
sound a  percussion 
instrument makes when 
they place it on different 
surfaces or as suggested in 
the draft Notes and 
guidance the best material 
for making ear muffs.

Pupils should be taught to: 

• observe and name a variety 
of sources of sound, noticing 
that we hear with our ears 

• identify how sounds are 
made, associating some of 
them with something 
vibrating 

Linked with work in music, 
pupils should explore various 
ways of making sounds, for 
example using a range of 
musical instruments to make 
louder and softer, and higher 
and lower sounds. 

Pupils might work scientifically 
by: exploring how the pitch 
and volume of sounds can be 
changed in a variety of ways, 
and finding patterns in the 
data (for example, blowing 
across the top of bottles, 
changing the length and 
thickness of elastic bands). 
They might make ear muffs 
from a variety of different 
materials to investigate which 
provides the best insulation 
against sound. 
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Lower Key Stage 2 - Years 3&4

Potential extension
activity

Draft National Curriculum 
(available from 
www.education.gov.uk/nationalcurriculum)

Programme of Study 
(statutory requirements)

Notes and guidance (non-
statutory)

ELECTRICITY

Using a selection of the 

materials pupils could 

investigate which are the 

best electrical insulators 

and which would be used 

to conduct electricity.

Challenge them to explain 

why we do not have 

power sockets in 

bathrooms and whether 

they think that water is an 

insulator or conductor.

Pupils should be taught to: 
• recognise some common 

conductors and insulators, 
and associate metals with 
being good conductors. 

Pupils might work scientifically 
by investigating that metals 
tend to be conductors of 
electricity, and that some 
materials can and some cannot 
be used to connect across a 
gap in a circuit. 
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Upper Key Stage 2 - Years 5&6

Potential extension
activity

Draft National Curriculum 
(available from 
www.education.gov.uk/nationalcurriculum)

Programme of Study 
(statutory requirements)

Notes and guidance (non-
statutory)

PROPERTIES OF EVERYDAY MATERIALS AND REVERSIBLE CHANGE

Ask the pupils to design an 
experiment to determine 
the hardness of a set of 
suitable materials. Can 
they produce a table of 
hardness and use this to 
explain why certain 
materials are chosen for 
particular jobs (matching 
properties to function)

Challenge them to find out 
why we can only recycle 
certain materials and to 
decide which of the 
materials they have could 
be recycled, burnt or 
become waste in land fill 
sites.

Pupils should be taught to: 

• compare and group together 
everyday materials based on 
evidence from comparative 
and fair tests, including their 
hardness, solubility, 
conductivity (electrical and 
thermal), and response to 
magnets 

• give reasons, based on 
evidence from comparative 
and fair tests, for the 
particular uses of everyday 
materials, including metals, 
wood and plastic 

Pupils should build a more 
systematic understanding of 
materials by exploring and 
comparing the properties of a 
broad range of materials and 
relating these to what they 
learnt about magnetism in 
Year 3 and about electricity in 
Year 4. 

Pupils might work scientifically 
by: investigating questions 
such as ‘Which materials would 
be the most effective for 
making a warm jacket, or for 
wrapping ice cream to stop it 
melting?’ They might compare 
materials in order to make a 
switch in a circuit. 
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Upper Key Stage 2 - Years 5&6

Potential extension
activity

Draft National Curriculum 
(available from 
www.education.gov.uk/nationalcurriculum)

Programme of Study 
(statutory requirements)

Notes and guidance (non-
statutory)

CHANGES THAT FORM NEW MATERIALS

Do the pupils know what 
Chemistry is?

Ask them to draw a picture 
of a “Chemist” and then to 
use a dictionary to find a 
definition of the word 
Chemistry and Polymer. 
Challenge them to find a 
chemist from the past who 
has changed their lives 
with their 
invention/discovery.

Ask the pupils to think 
about how polymers are 
very important in the 
making of sporting 
equipment. For example 
how have football boots 
and balls changed in the 
last 100 years.

Pupils should be taught to:

• explain that some changes 
result in the formation of 
new materials, and that this 
kind of change is not usually 
reversible, 

They should find out about 
how chemists create new 
materials, for example Spencer 
Silver, who invented the glue 
for sticky notes or Ruth 
Benerito, who invented 
wrinkle-free cotton.

Pupils might research and 
discuss how chemical changes 
have an impact on our lives, for 
example cooking, and discuss 
the creative use of new 
materials such as polymers, 
super-sticky and super-thin 
materials 

Prepared by 
Dr Diane Aston, IOM3

Back to contents



APPENDIX 5

About us

Prepared by 
Dr Diane Aston, IOM3

Back to contents



The Institute of Materials, 
Minerals and Mining

• The Institute of Materials, Minerals and Mining (IOM3) is a 
major UK engineering institution whose activities encompass 

the whole materials cycle, from exploration and extraction, 
through characterisation, processing, forming, finishing and 

application, to product recycling and land reuse. 

• It exists to promote and develop all aspects of materials 
science and engineering, geology, mining and associated 

technologies, mineral and petroleum engineering and 
extraction metallurgy, as a leading authority in the worldwide 

materials and mining community.

• The Institute has 17 technical divisions, societies and 
associations which act as special interest groups, forming a 

focus for activities within specific sectors.  The Wood 
Technology Society is one such group.  We also have a network 

of  some sixty affiliated local societies throughout the UK, and 
in a number of other countries.  

• The Institute has been supporting the teaching of the 
materials topics in the 11 to 19 curriculum through the Schools 
Affiliate Scheme since 1999.  Membership of the Scheme is 

split between science and design & technology departments 
and is a mixture of state and independent secondary schools, 

sixth form colleges and FE colleges.

• Can you make it? Is our first resource for primary schools.

• For more information visit www.iom3.org, www.iom3.org/sas

and www.iom3.org/canyoumakeit
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Tomorrow’s Engineers

• Tomorrow’s Engineering is an initiative led by Engineering UK, 

the Royal Academy of Engineering and supported by other 

organisations.

• It has been set up to give 9 to 16 year old access to clear, 

consistent and up to date information about engineering 

careers and opportunities to discover and explore engineering 

first hand.

• Tomorrow’s Engineers programme is made up of a number of 

initiatives, such as industry visits, workshops, Science, 

Technology, Engineering and Maths (STEM) Ambassador 

partnerships and careers resources, to help schools to 

incorporate engineering into the current curriculum and plant 

the seeds needed to grow local engineering talent needed by 

businesses.

• Many of the programmes direct pupils to the Tomorrow’s 

Engineers website where they can find out more about 

engineering careers.

• For more information visit www.tomorrowsengineers.org.uk

or email contactus@tomorrowsengineers.org.uk
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The Goldsmith’s Company

• The Worshipful Company of Goldsmiths, more commonly 

known as the Goldsmiths' Company, is one of the Twelve Great 

Livery Companies of the City of London and received its first 

royal charter in 1327.

• The Company was founded to regulate the craft or trade of the 

goldsmith and since 1300 has been responsible for testing the 

quality of gold and silver.  In 1975 platinum was added to this 

regime and palladium was included in 2010. The word hallmark 

originates from the fifteenth century when London craftsmen 

were first required to bring their artefacts to Goldsmiths' Hall 

for assaying and marking. This requirement continues 

unchanged today and the Company still carries out its 

statutory function through the operations of The Goldsmiths' 

Company Assay Office.

• The Company continues to play an important role in support of 

the craft and industry today. funding apprenticeships and 

assisting with the technical training of aspiring craftsmen.

• It also supports a number of charitable activities and 

educational projects for schools and teachers.  These include 

courses for teachers and grants for primary and secondary 

schools.

• For more information visit www.thegoldsmiths.co.uk or email 

education@thegoldsmiths.co.uk
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