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CONTACT US 

The make-it-molecular team are based at Keele University.  Tess Phillips co-ordinates the 
Molecules Network.  Tess is best contacted by e-mail: t.r.phillips@epsam.keele.ac.uk   

Postal address:    Dr Tess Phillips      
    Make-it-Molecular     
    Lennard-Jones Laboratories    
    Keele University     
    Keele 
    Staffordshire 
    ST5 5BG 

Telephone number:  (01782) 733038 

 

Make-it-molecular website: http://www.keele.ac.uk/makeitmolecular
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INTRODUCTION  

Make-it-molecular is a fun, hands-on activity based on giving people the opportunity to make 
a model of a molecule.  As a reward people can have their picture taken with their molecule.  
It is especially effective as an outreach activity, because it gives plenty of opportunity for 
informal discussion while the model building is in process.  We have also found that the 
hands-on interaction with molecules stimulates questions from the participants and provides a 
focus for a dialogue about atoms and molecules.   

  

Examples of make-it-molecular cards 

A make-it-molecular event involves a kit of atoms and bonds set out on tables, a set of make-
it-molecular instruction cards and a group of helpers who can assist people with making the 
molecules and help explain the science behind the activity.  If you want to offer a photo 
reward then you will also need a digital camera and the means to print photos, or you can 
come with an alternative reward like a ‘I ♥ make-it-molecular’ sticker. 

  

Photos from make-it-molecular events 

People come along, choose a molecule to make, build a model of it and get their reward.  
Favourite molecules to make are Vitamin C, Prozac and Caffeine.  Throughout the process 
participants have the have the opportunity to chat to the helpers about what they are doing, to 
start speaking “like scientists” about atoms and bonds and to gain a greater understanding 
about how much molecules impact on their daily lives.  

This guide has been written as a series of information sheets to give guidance in running your 
own make-it-molecular events. 
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LIST OF MODEL KIT CONTENTS  

The make-it-molecular model kit is a custom designed collection of 2000 atoms and 1500 
bonds from the Molymod molecular model range.  The model kit will make approximately 
100 assorted molecules.  The composition of the kit is listed in the table below.  

  

Illustrative examples of Molymod molecules.  
These pictures are not intended to represent the contents of the Molecules Network model kit. 

THE MOLECULES NETWORK MODEL KIT CONTENTS 

Atom/Bond Type Colour Description Quantity 

Carbon black 4 holes, tetrahedral 800 

Hydrogen white with integral bond 800 

Oxygen red 2 holes, angular 200 

Nitrogen light blue 3 holes, pyramidal 40 

Nitrogen dark blue 3 holes, trigonal 40 

Fluorine/Chlorine green 1 hole 50 

Sulfur yellow 2 holes, angular 10 

Sulfur yellow 6 holes, octahedral 10 

Phosphorus purple 5 holes, trigonal bipyramid 10 

Bromine orange 1 hole 10 

Sodium metallic grey 1 hole 10 

Iron metallic brown 4 holes, square planar 10 

General metal metallic grey 6 holes, octahedral 10 

Single bond grey straight 1000 

Double bond grey bendy 500 

The Molymod system of molecular models is the invention of Spiring Enterprises Limited.  
Molymod is a registered trade mark and is the exclusive property of Spiring Enterprises 
Limited, UK.   More images of Molymod models are available on the manufacturer’s 
website:  http://www.molymod.com/photography/   
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LIST OF INSTRUCTION CARDS  

The standard set of cards contains 30 make-it-molecular instruction cards.  Also included are 
a two make-it-molecular signs, two safety signs and one please dismantle your model sign. 

The 30 molecules covered by the instruction cards are listed in the table below: 

THE MOLECULES NETWORK SET OF INSTRUCTION CARDS 
Card Molecule Theme Colour 

1 Paracetamol Medicinal Red 

2 Aspirin Medicinal Red 

3 Salbutamol Medicinal Red 

4 Prozac Medicinal Red 

5 Penicillin Medicinal Red 

6 Leucine Biomolecules Yellow 

7 Glucose Biomolecules Yellow 

8 alpha-Linolenic acid Biomolecules Yellow 

9 Phosphodeoxyribose Biomolecules Yellow 

10 Adrenaline Biomolecules Yellow 

11 Ethanol Food and Drink Green 

12 Acetic acid Food and Drink Green 

13 MSG Food and Drink Green 

14 Vitamin C Food and Drink Green 

15 Caffeine Food and Drink Green 

16 Antifreeze Household Blue 

17 Acetone Household Blue 

18 Dettol Household Blue 

19 Nicotine Household Blue 

20 Sodium laureth sulphate Household Blue 

21 Fake Tan Colours and Smells Purple 

22 Skatole Colours and Smells Purple 

23 Spearmint Colours and Smells Purple 

24 Vanillin Colours and Smells Purple 

25 Indigo Colours and Smells Purple 

26 Aspartame Synthetic Pink 

27 Teflon Synthetic Pink 

28 Cubane Synthetic Pink 

29 Twistane Synthetic Pink 

30 Buckminster fullerene Synthetic Pink 

Additional themed instruction cards are available to download from the make-it-molecular 
website:  http://www.keele.ac.uk/depts/ch/makeitmolecular/downloads.html 
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USING THE CARDS  

Each make-it-molecular instruction card shows: 

 The name of the molecule 

 A caption giving information about the molecule 

 A colour coded drawing of the molecule 

 A list of the type and number of atoms and bonds required to make the molecule.   

 

Make-it-molecular instruction card for Paracetamol 

How to use the cards in the make-it-molecular activity: 

1. Use the name and caption to help select a molecule of interest to the participant.  
Make sure that the participant has understood what it is they are making. 

2. Explain how all the atoms are colour coded, and suggest the participant starts by 
collecting the atoms and bonds needed to make their molecule.  These are listed in 
the box at the bottom right of the card. 

3. Give help in showing the difference between single and double bonds and show the 
participant how to make a double bond from two of the bendy bonds. 

4. Give encouragement as the molecule takes shape.  For ideas see the section on 
“What to talk about” (page 11).   
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VENUES AND EVENTS  

The make-it-molecular activity is very flexible and works well in a variety of settings.  We have 
held events in schools, at science festivals and even in shopping centres and churches.  
Make-it-molecular works well on its own, but it can also be tied in as part of a themed activity.   

Public Events 

Shopping centres are a particular favourite of the make-it-molecular team for one-off outreach 
events because the general public go there not anticipating to encounter any science.  When 
they do they are usually delighted to have a go at such an unusual activity.   

Teaming up with a local visitor attraction is also an attractive option.  They can help to 
advertise the event, and you also get a ready made audience of people likely to be eager to 
engage in a hands-on activity as part of their day out.   

Local festivals (not necessarily science festivals) also provide good opportunities to run make-
it-molecular events as part of a larger chain of events.  Festival committees are often keen to 
work with you and may take part of the workload (e.g. booking venues and promoting events).  

The make-it-molecular team will be attending science festivals throughout the UK.  If we are 
available we’d be delighted to come and partner you in running make-it-molecular events.   

Schools Events 

As a school, you will have unique opportunities to use the kits in your own outreach activities, 
including school open days, visits to / from feeder primary schools, visits of gifted and talented 
pupils, school science clubs, etc.   

As well as the set of general make-it-molecular cards, a number of themed cards are 
available from our website.  If you have ideas for new molecules and / or new themes to tie in 
with a particular activity you’d like to use, do let us know.  

Example Make-it-Molecular Events 

 We put on a make-it-molecular event for the Silk Museum in Macclesfield as part of 
their advertised Saturday Science Club (October 2008).   

 Bristol Chem Labs used our make-it-molecular activity as part of a themed day on 
fragrances.  Aimed at a primary school audience (year 5), the children were given the 
chance to interact with a number of smells and make their own perfumes.  They then 
had the chance to learn more about the molecules that are responsible for the smells 
and built a molecule of their favourite smell (April 2009). 

 For the Bollington Festival we created a Molecules Hunt.  We put 15 make-it-
molecular style models in shop and pub windows throughout the town of Bollington, 
during the month of the festival.  Each molecule was themed to match its location.  
Competition entrants had to find and identify the molecules.  We also ran a make-it-
molecular event aimed at primary school children where participants could make all of 
the molecules on display around the town and find out more about them (May 2009).   

Most of all, we hope you will come up with your own ideas for new and exciting make-it-
molecular events.  Please keep in touch and tell us all about them.  We will feature ideas and 
examples of make-it-molecular activities and events on our website:      
http://www.keele.ac.uk/depts/ch/makeitmolecular/news.html
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EVENT PREPARATION  

To run a make-it-molecular event there are three key essential pieces of kit:  

 A make-it-molecular model kit 

 A set of make-it-molecular cards 

 A camera and the means to print pictures if you want to give them as a reward 

The need for a model kit and instruction cards are self explanatory.  More information on 
camera equipment and taking photos is given in the section on “Taking and printing photos” 
(page 10).   

As well as these essentials, there are a number of other things to consider in preparing a 
venue for a make-it-molecular event:   

1.  Helpers 

You will need a number of people to act as helpers for the activity.  See the section on 
“Helpers” (page 8). 

2.  Tables 

Normally people are happy to stand at tables to make their molecule (most models only take 
5-10 minutes to make).  It’s a good idea to have some chairs available if you are holding a 
public event. If you have tablecloths that reach to the floor these can be used to hide empty 
boxes etc. underneath the tables. 

Ideally set up a number of island tables which people can walk all around.   Put atoms and 
bonds from the model kit in the centre of each of the tables. We mix all the types of atoms 
together because the mix of the differently coloured atoms looks good and it saves a lot of 
work keeping them apart.  Allocate each helper to a specific table or group of tables.   

3.  Trays / Boxes 

It is best to put atoms and bonds in trays or clear plastic boxes because you can see into 
them and they look exciting.  Small trays / boxes are also useful for participants to collect their 
atoms and bonds before starting to make their molecule, but not essential.   

4.  Display Board / Background 

It’s useful to have a display board to act as a background to the activity.  Put up a make-it-
molecular sign and your own publicity.  It also can act as a background for having photos 
taken.  Alternatively allocate an area of wall space to take photos against.   

5.  Music 

Depending on the location of your event, you may want to have some music playing for 
people to listen while they are model making – it generates a fun and familiar atmosphere.  
Music is more suitable for public events.   

6. Decoration 

Make the area around your stand attractive by having models on display.  For example, the 
models look great hanging from the ceiling on fishing line like Christmas decorations.  
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HELPERS 
 

To help younger school children and the general public to become molecular model builders 
you will need some ‘Helpers’.  These people need to be enthusiastic about the activity and 
have some previous experience with the model kits.  Their role will be to help explain to 
people how to make the molecules and be able to talk about the different molecules.  The 
success of the make-it-molecular event will depend upon the ability of the helpers to get 
people interested in the activity.  

Training Helpers 

All helpers should be given the opportunity to use the make-it-molecular kit themselves before 
acting as a helper in a make-it-molecular event.   

Make sure the helpers understand the layout of the venue including where photos are being 
taken.  It would be useful to give them a copy of this guide to read before the event, especially 
the sections on “Model Making” (page 9), “What to talk about” (page 11) and “A typical 
encounter” (page 12). 

How many Helpers will be required? 

That is really dependant upon the number of people you anticipate turning up to the event and 
how the event is structured.  If the event is unstructured and members of the public can just 
walk up and make a model then it is difficult for one Helper to look after more than four people 
at any one time.  However in a classroom setting and with the opportunity to introduce 
molecules and model making at the start before people begin then one person can look after 
the whole class. 

For events with the general public, make sure that the Helpers are easily identified.  One way 
of doing this is to give them brightly coloured stickers to wear so that they stick out from a 
crowd.   

What should Helpers do? 

As well as explaining how to make the models and engaging with the participants as they 
build the molecules, Helpers have a few additional roles to perform which will keep the make-
it-molecular event running smoothly.   

 Make sure that people dismantle their models after they have had their picture taken 
and before they leave.  If they don’t they will soon find they get very sore hands from 
dismantling the models left behind.   

 Watch out for any atoms that have been dropped on the floor and pick them up 
quickly to avoid a trip hazard.   

 Keep an eye out for people trying to steal the molecules.  We have found that it is 
normally the adults who take the models. 
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MODEL MAKING 
 

Here are some of our observations from our experience of running make-it-molecular events.  
For suggestions on interacting with participants as they make their models see the later 
sections on  “What to talk about” (page 11) and “A typical encounter” (page 12).   

The most commonly encountered problems people have in building their model are: 

 Using bendy bonds for single bonds, which makes a very wobbly molecule.  

 Using the grey metal atoms as hydrogen atoms rather than the small white hydrogen 
atoms, which usually results in them running out of them very quickly.   

Both of these problems can be swiftly corrected by an observant helper.   

 Putting double bonds in rings.  People sometimes try to put a trans double bond in a 
ring of five or six atoms, which doesn’t work.  If this happens you can use it as a point 
of discussion to show them the difference between cis and trans double bonds. 

 

Some people will want to make up their own molecule.  Encourage them in their creativity.  
You could comment on the different types of chemist who make up new molecules as part of 
their job, for example, medicinal chemists working for pharmaceutical companies, materials 
chemists developing molecules for computer chips, etc.   

When they have finished suggest that, like any scientist who has made a new molecule, they 
give their molecule a name.  Discuss their molecule with them – Is it a known molecule? What 
atoms have they included?  Would it be stable?   

If you are able to, point out any functional groups you recognise in their molecule and / or 
similarities to a known molecule.  Use the opportunity to talk about some of the general 
chemical principles of molecules (common functional groups, ring sizes, bonding patterns).   

Other issues to be aware of are: 

 Make sure people dismantle their models before they leave.  Otherwise you get left 
with lots of models to be broken up, which will not only take time away from 
interacting with people building their models, but will also leave you with very sore 
hands.   

 Keep an eye out for people trying to take the models away with them.  We have found 
it is normally adults who try to steal a model.   

Included in the set of make-it-molecular cards are signs that say “Please dismantle your 
model before you leave”.  These should be placed in a prominent position.  The Helpers can 
ask people to dismantle their models after they have their photo taken.   
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TAKING AND PRINTING PHOTOS 
 

One question we are often asked by people putting on a make-it-molecular activity is “Do we 
have to take photos?”  Our answer is “Ideally, yes”.  Taking photos of the participant with their 
molecules gives a sense of completion and achievement.  It also provides an easy method of 
counting how many people have participated in the event. 

Public events 

We use a digital camera to take images, which we print on site to hand out to participants.  
This has the advantage that no photos of the event need to be stored (avoiding any data 
protection concerns).  The most straightforward ways to print photos on site are: 

1. Use a digital camera and a mini-printer (prints photos directly from the camera) 

2. Use a digital camera connected to a computer / printer (allows use of a photo-sheet) 

3. Use a Polaroid camera (although this is expensive!) 

Taking and printing the photos is often the most time consuming part of the make-it-molecular 
process.  In one public event, we had a queue of 27 people and the person at the end had to 
wait 45 minutes before their picture was taken.  The fact they were willing to wait showed how 
much people like getting a photo of them with their molecule. If you find that the cost of 
printing photos is really prohibitive then make a small charge for each photo, 20p per photo 
will easily cover your printing costs, 50p per sheet and make-it-molecular will turn into an 
income generation stream for the department. 

School visits 

If holding an event for a group of children, such as a feeder primary school, the school will 
appreciate a collection of the photos for their own use, for example in creating a display at 
their school.  This can be instead of or in addition to giving the children copies to take home 
with them.  It is fun to show the growing collection of photos as a slideshow during the event, 
which is rarely possible in public events due to child protection concerns.  If the cost or 
logistics of printing photos is an issue with a school group a CD of photos provides a good 
alternative, or download the photos to the primary teachers computer.  The participating 
school can then decide whether to print copies out for the children.   

Photo-sheets 

If you are printing actual photos consider sticking the photo to a make-it-molecular photo-
sheet as a memento of the event.  A photo-sheet template is also useful when printing onto 
A4 paper.  Connecting the camera to a computer allows you to copy the photo image onto our 
photo-sheet template and print.  This means the picture can be smaller and uses less ink.  
Using a light background for taking photos looks good and also saves on ink.   

The photo-sheet template can be customised for your own events and can be downloaded 
from: http://www.keele.ac.uk/depts/ch/makeitmolecular/downloads.html 

Alternatives to printing photos 

Many people have mobile phones with camera phones, you could set up a staging area to 
take photos of people on their mobile phones.   

If you have access to the internet you could set up a station where people can either e-mail 
themselves their photo, or upload it to a photo sharing website such as flickr.   
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WHAT TO TALK ABOUT 
 

The make-it-molecular activity provides a focus for introducing people to the idea of atoms 
and molecules.  During the activity we try to help people to think about chemistry and 
molecules as not just abstract science-things but as approachable and relevant to their 
everyday lives.   

Try to move people on from saying “black ball”, “red ball”, “stick” to saying “carbon atom”, 
“oxygen atom”, “single bond”, “double bond”. 

Fundamentally you want people to leave feeling more at home with molecules, understanding 
that everything around them is made up of molecules and realising that chemicals are natural 
as well synthetic.   

Things you can talk to people about: 

 Everything is made of atoms. 

 Atoms are often found bonded together in molecules. 

 If you bond different atoms together in different ways you make different molecules. 

 Chemists make new molecules by performing reactions to create new bonds between 
atoms. 

 Most new molecules are made by joining smaller molecules together. 

 Different molecules have different properties e.g. smell or taste or drug activity.  
These properties are related to their structure. 

 Most molecules are too small for us to see individually and that is why chemists make 
scale models of them so they can see how they look like in 3D. 

 The carbon atoms in the model kit are scaled up by 150 000 000 times.   

 

A question of scale: 

C 

     

 

Carbon atom Squash ball or sprout Planet Earth 

To try to understand the scale of a molecule, a useful comparison is that the size of a carbon 
atom compared to a squash ball or sprout is about the same as the size of that squash ball / 
sprout compared to the planet Earth.   
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A TYPICAL ENCOUNTER 
 

A typical encounter with a member of the public 

 Entice the member of the public into making a model of a molecule.  Some might be 
reluctant, some are just wanting to be asked, others won’t wait to be asked.  Use the 
lead in line “Would you like to make a model of a molecule and have your picture 
taken with it?” 

 Help them to choose a molecule to make - ask them what sort of things they are 
interested in, for example: health, food, nature, technology.  Use their interests to 
come up with some suggestions of molecules to make.  It is best to start them off on a 
smaller molecule before they tackle something big.  They can always make another 
bigger molecule later.   

 Start them off by suggesting they collect the atoms and bonds that they need to make 
the molecule.  This is written out in the box on the bottom right of the instruction 
sheet.  For young children it is good to get them to count out the atoms that they 
need.  A tray or other small container is useful to collect the atoms and bonds.    

 If necessary show them how to make a double bond using two long flexible bonds. 

 If the person looks unsure what to do next suggest that they choose a specific 
position on the molecule to start at and work their way around from there. 

 If they need help, then the easiest way to make the molecules is to build up the 
carbon and heteroatom (oxygen, nitrogen) framework of the molecule first and then 
add the hydrogen atoms at the end. 

 While they are making the molecule attempt to move them from saying things such as 
“black ball, red ball, stick” to saying “carbon atom, oxygen atom, single/double bond”.  
Once they are using technical terms encourage them by saying things like “You 
sound like a real scientist/chemist”.   

 Get the person to have their picture taken with their molecule. 

 Ask the person to break up their molecule back into atoms and bonds after they have 
had their picture taken.  (If you don’t do this then you will have lots of molecules to 
break-up and you will end up with very sore hands). 

Event Guide – September 09  Page | 12 



makeitmolecular 
T h e  M o l e c u l e s  N e t w o r k  

 

RISK ASSESSEMENT AND CHILD PROTECTION 
 

Molecular models are safe to use if used responsibly and model makers are supervised.   

If taking pictures of children ensure that you delete all the photos taken so there are no issues 
with keeping or storing images of children. 

Schools are allowed to take photos of their pupils but must get the consent of legal guardians 
to display images of children for publicity purposes.  Be aware that photos can count as 
personal data under the Data Protection Act 1998.   

Here are some things to think about for a Risk Assessment of the make-it-molecular activity 

Risk   Actions taken to minimize risk  

Choking Hazard  

The atoms and bonds are small in size 
and could become stuck in the windpipe if 
put in the mouth. 

   Make sure choking hazard signs are 
prominently displayed. 

 Do not allow young children below 
the age of three to use the models 
kits. 

 Helpers should warn people of the 
risk. 

 Discourage people placing the 
models and atoms in their mouth. 

Trip Hazard:  

Standing on stray atoms on the floor could 
lead to people falling over.  

   Model makers and helpers should be 
vigilant about not dropping atoms on 
the floor. 

 Any stray atoms on the floor should 
be picked up immediately. 

Electrical Hazard 

A computer, printer and digital camera 
may be used for taking and printing 
photos. 

   Electrical equipment must be PAT 
tested. 

 Any loose wires should be stuck 
down.   
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