
…are disinfectants and antiseptics really
necessary at home?

You might like to imagine yourself in a situation such as…

Soap solution

In the medieval world, pandemics were rife. Improved
standards of hygiene have helped to bring these diseases
under control. The widespread use of soap for washing hands,
clothes and surfaces contributes to this daily battle. With the
appearance of MRSA, C. diff and swine flu, the importance of
effective hand washing is now at the forefront of Public Health
messages. Hospitals encourage visitors to use alcohol hand gels
and people buy them for their own use. Yet many people still
believe that hand washing isn’t important.

Are we using the best methods to prevent the spread 
of potential killers like MRSA, C. diff and swine flu?

Your friend’s Gran says that all you need to keep
clean and healthy is a bar of soap and hot
water. You can use them to wash your hands
and to clean your clothes and your home. You
can even use them to clean up wounds. You
wonder why there are other cleaning products
on the market, so you decide to research
information to:

find out why hand washing is an important
part of the daily routine
evaluate the effectiveness of using other
cleaning methods for infection control
decide if disinfectants and antiseptics have 
a place in the home.

SQUEAKY CLEAN: 
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Have you ever wondered?

Possible equipment, materials and resources

Though primarily a ‘theoretical’ research project, 
1-2 hours could usefully be spent in the laboratory
– to illustrate, and explain or clarify, aspects
already investigated theoretically.

Students may require normal laboratory
equipment for simulation of the presence of
bacteria on students’ hands (e.g. powder or gel
such as Glo Germ, Germ Juice or GlitterBug,
ultraviolet lamp).
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Prompts Suggestions for 
supporting students

Though primarily based on secondary data,
the Research project is likely to provide a
more meaningful experience 
if the student includes some practical work.
One possibility is for two students to undertake
their projects – one Research, the other
Practical – working independently, 
but coming together, to share mutually useful
information and activities.

It is recommended that, wherever possible,
Silver Award students should have a scientist
or engineer as Mentor for their project. Please
contact your CREST Local Coordinator to
discuss mentoring.

Depending on the nature of the project,
someone with knowledge and/or experience
of cleaning and hygiene technologies could
be ideal. The Mentor might be involved in…

academic or industrial research in 
cleaning products 

professional cleaning

health education

the work of an environmental 
health officer

Students should decide their focus,
although this may alter in the light of
experience as the project progresses.

The Student Brief gives some triggers to start students
thinking. They should realise that each trigger implies
several items to research and compare. Encourage
students to identify these themselves. However, if
necessary, prompts such as those below might be
given, to point students in suitable directions.

How hand washing helps to prevent the spread 
of disease

• What causes disease?
• How can diseases be spread by failing to wash 

your hands?
Whether soap is effective for cleaning hands

• Why is the use of soap for cleaning better than 
water alone?

What other cleaning can be done in the home 
to help prevent disease

Whether some cleaning products are better 
than others

• How do cleaning products work?
• Do different jobs need different types of

cleaning agents?

Why MRSA (Methicillin-resistant Staphylococcus
aureus) and C. diff (Clostridium difficile) are so
difficult to control

• Why have they been in the news?
• What cleaning methods are used to try to 

control them?
• Should we be worried about them in the home?

The cleaning products you would recommend for
every home, to help control disease

• Are several types of cleaning product needed?
• Can soap be used for everything? 

Which products are most effective?

Internet search

Combine ‘cleaning’ with terms such as: products,
health, hygiene, infection control, inexpensive, house,
domestic; or try: soap, detergent or surfactant. Or try: 

American Cleaning Institute 
cleaninginstitute.org

Dr. Semmelweiss Was Right: 
Washing Hands Prevents Infection
waterandhealth.org/
newsletter/new/feb-1998/right.html 

Handwashing, HPA (Health Protection Agency)
www.hpa.org.uk [enter handwashing or
Semmelweiss in the search box] 

Hand washing experiment 
www.bam.gov/teachers/activities/
epi_4_hand_wash.pdf 

Get the facts about handwashing
uwyo.edu/SOAPERHERO

www.britishscienceassociation.org/projectideas



SQUEAKY CLEAN: 
Silver Reserch Project - For Students

18

Soap solution?

Health and Safety
Should you decide to carry out any
experiments: 

(a) find out if any of the substances,
equipment or procedures are hazardous

(b) assess the risks (think about what could
go wrong and how serious it might be)

(c) decide what you need to do to reduce
any risks (such as wearing personal
protective equipment, knowing how 
to deal with emergencies and so on)

(d) make sure your teacher agrees with 
your plan and risk assessment. 

NOTE: Your teacher will check your risk assessment against
that of your school. If no risk assessment exists for the activity,
your teacher may need to obtain special advice. This may
take some time.

Have you 

ever wondered?
…are disinfectants and antiseptics really
necessary at home?

In the medieval world, pandemics were rife.
Improved standards of hygiene have helped to
bring these diseases under control. 
The widespread use of soap for washing hands,
clothes and surfaces contributes to this daily
battle. With the appearance of MRSA, C. diff
and swine flu, the importance of effective hand
washing is now at the forefront of Public Health

messages. Hospitals encourage visitors to use
alcohol hand gels and people buy them for
their own use. Yet many people still believe that
hand washing isn’t important.
Are we using the best methods to prevent the
spread of potential killers like MRSA, 
C. diff and swine flu?

You might like to imagine yourself in a situation such as...

Your friend’s Gran says that all you need 
to keep clean and healthy is a bar of soap and
hot water. You can use them to wash your
hands and to clean your clothes and your
home. You can even use them to 
clean up wounds. 
You wonder why there are other cleaning
products on the market, so you decide to

research information to:
find out why hand washing is an important
part of the daily routine
evaluate the effectiveness of using other
cleaning methods for infection control
decide if disinfectants and antiseptics have 
a place in the home.

How hand washing helps to prevent
the spread of disease
Whether soap is effective for cleaning
hands
What other cleaning can be done in
the home to help prevent disease
Why MRSA (Methicillin-resistant
Staphylococcus aureus) and C. diff
(Clostridium difficile) are so difficult to
control
The cleaning products you would
recommend for every home, to
prevent disease

Some things to 
think about... 



Have you ever wondered? … does hand washing really matter?

You might like to imagine yourself in a situation such as…

Soap solution?

In the medieval world, pandemics were rife. Improved standards of
hygiene have helped to bring these diseases under control. The
widespread use of soap for washing hands, clothes and surfaces
contributes to this daily battle. With the appearance of MRSA, C. diff
and swine flu, the importance of effective hand washing is now at the
forefront of Public Health messages. Hospitals encourage visitors to use
alcohol hand gels and people buy them for their own use. Yet many
people still believe that hand washing isn’t important.

Are we using the best methods to prevent the spread of potential
killers like MRSA, C. diff and swine flu?

When you use public toilets, you realise that many
people leave without washing their hands. When you
ask your friends, some admit that they don’t always
wash their hands after using the toilet and don’t always
use soap when they do. As a health promotion
specialist, you think that the only way to persuade
people is to give them clear evidence. You need to
gather information on both sides of the argument, then
use your communication skills to:

convince people that frequent hand washing helps
to prevent the spread of disease 

explain why the use of soap or alcohol hand gel is
important in hand washing

persuade people to improve their hand washing
habits.
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Possible equipment, materials and resources

These will depend on the presentation format(s) 
chosen by the student. They might include:

digital camera and access to 
photo-manipulation software

data projection facilities

video camera and editing facilities

laboratory bench demonstration area

access to someone skilled in preparing and
delivering presentations 

an independent audience to whom to 
present their project

normal laboratory equipment for simulation of 
the presence of bacteria on students’ hands 
(e.g. powder or gel such as Glo Germ, Germ
Juice or GlitterBug, ultraviolet lamp)
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Prompts Suggestions for 
supporting students

Communicators should spend the majority 
of their time working on how to deliver their
message, rather than information seeking. 

It is recommended that, wherever possible,
Silver Award students should have a scientist
or engineer as Mentor for their project.
Please contact your CREST Local
Coordinator to discuss Mentoring.

Depending on the nature of the project,
someone with knowledge and/or
experience of hygiene practice or cleaning
technologies could be ideal. The Mentor
might be involved in…

academic or industrial research in
hygiene or cleaning products 

professional cleaning, for example of
hospitals or schools

health education or health visiting

occupational hygiene or environmental
health

Students should decide their focus,
although this may alter in the light of
experience as the project progresses.

The Student Brief gives some triggers to start students thinking.
They should realise that each trigger has various implications.
Encourage students to identify these themselves. However, if
necessary, prompts such as those below might be given, to
point students in suitable directions.

The age-group(s) you will aim at and whether they need
different approaches

• Will your audience be mixed ages or abilities 
or both?

• What are your key points?
• What different approaches could you use?
How to present a balanced argument, with arguments for
and against your proposals, but making it clear that the
evidence supports your point of view

• What kind of evidence will people believe?
• What kind of facts and figures will you need?
How you will know if you have convinced people with your
arguments

• How can you find out about their opinions or 
hand washing habits before your presentation?

• How can you find out how their opinions or 
hand washing habits have changed after 
your presentation?

Using a mixture of written, spoken and visual
communication, including experiments, if appropriate

• What kinds of written or visual materials can 
you use in a presentation?

• How can you emphasise your key points?
• Could live or videoed demonstrations help?

Ensuring that you present scientific information, rather than
emotive arguments

• How will you choose your sources of information?
• How will you check your facts? 
• Why is the use of soap for cleaning better than water

alone? 
• Can you explain how soap and alcohol rubs work?
• Why are MRSA (Methicillin-resistant Staphylococcus

aureus) and C. diff (Clostridium difficile) so difficult 
to control?

Using scientific language and terminology correctly

• Are there any terms that you are unsure of?
• Can you explain the technical terms in simple language? 

Internet search

Combine ‘hand washing’ ‘cleaning’ with terms
such as: experiment, testing, products, health,
hygiene, infection control; or try: Semmelweiss,
soap, detergent, surfactant. Or try:

What is the best way to wash your hands?
www.southernbiological.com/Assets/text/
GlitterBug/GlitterBugLesson.htm 

Dr. Semmelweiss Was Right: 
Washing Hands Prevents Infection
waterandhealth.org/ newsletter/
new/feb-1998/right.html 

Handwashing, HPA (Health Protection Agency)
www.hpa.org.uk [enter handwashing or
Semmelweiss in the search box]

American Cleaning Institute
cleaninginstitute.org

Preventing MRSA infection, NHS
www.nhs.uk/Conditions/MRSA/Pages/
Prevention.aspx 

MRSA, Patient UK
www.patient.co.uk/health/MRSA.htm 

Hand washing experiment
bam.gov/teachers/activities/
epi_4_hand_wash.pdf

www.britishscienceassociation.org/projectideas
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Soap solution?

Health and Safety
Should you decide to carry out any experiments
or practical activity: 
(a) find out if any of the substances, equipment

or procedures are hazardous
(b) assess the risks (think about what could go

wrong and how serious it might be)
(c) decide what you need to do to reduce any

risks (such as wearing personal protective
equipment, knowing how to deal with
emergencies and so on)

(d) make sure your teacher agrees with your plan
and risk assessment 

NOTE: Your teacher will check your risk assessment against that of your
school. If no risk assessment exists for the activity, your teacher may
need to obtain special advice. This may take some time.

Have you ever wondered? … does hand washing really matter?

In the medieval world, pandemics were rife.
Improved standards of hygiene have helped to
bring these diseases under control. 
The widespread use of soap for washing hands,
clothes and surfaces contributes to this daily
battle. With the appearance of MRSA, C. diff
and swine flu, the importance of effective hand
washing is now at the forefront of health

propaganda. Hospitals encourage visitors to use
alcohol hand gels and people buy them for
their own use. Yet many people still believe that
hand washing isn’t important.
Are we using the best methods to prevent the
spread of potential killers like MRSA, 
C. diff and swine flu?

You might like to imagine yourself in a situation such as...

When you use public toilets, you realise that many
people leave without washing their hands. When you
ask your friends, some admit that they don’t always
wash their hands after using the toilet and don’t
always use soap when they do. As a health promotion
specialist, you think that the only way to persuade
people is to give them clear evidence. You need to
gather information on both sides of the argument,
then use your communication skills to:

convince people that frequent hand washing helps
to prevent the spread of disease 

explain why the use of soap or alcohol hand gel is
important in hand washing

persuade people to improve their hand washing
habits.

The age-group(s) you will aim at and
whether they need different
approaches

What views do people have about 
hand washing?

How you will know if you have
convinced people with your
arguments

How to use a mixture of written,
spoken and visual communication,
including experiments 

Using scientific language and 
terminology correctly

Some things to 
think about... 
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Have you 

ever wondered?
… are alcohol-based hand cleaning products really
more effective than traditional soap and water?

You might like to imagine yourself in a situation such as…

Soap solution?

In the medieval world, pandemics were rife. Improved standards of
hygiene have helped to bring these diseases under control. The
widespread use of soap for washing hands, clothes and surfaces
contributes to this daily battle. With the appearance of MRSA, C. diff
and swine flu, the importance of effective hand washing is now at the
forefront of health propaganda. Hospitals encourage visitors to use
alcohol hand gels and people buy them for their own use. Yet many
people still believe that hand washing isn’t important.

Are we using the best methods to prevent the spread of potential
killers like MRSA, C. diff and swine flu?

You have a friend with a young baby. She knows
about the importance of hospital hygiene in the
control of MRSA, but wonders if she should use similar
measures to protect her child at home. She
particularly wants to know if she should use alcohol
gel instead of soap for hand washing. Your first step is
to undertake practical experiments to:

determine if hand washing makes your 
hands cleaner

compare the effectiveness of hand washing 
using soap and water with the use of an alcohol
hand gel.

Possible equipment, materials and resources

Normal laboratory equipment for:

simulation of the presence of bacteria
on students’ hands (e.g. powder or gel
such as Glo Germ, Germ Juice or
GlitterBug, ultraviolet lamp)

the safe culture and incubation of 
micro-organisms (e.g. culture medium 
such as nutrient agar, sterile Petri dishes,
incubator).
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Prompts Suggestions for 
supporting students

The Student Brief gives some triggers to start students
thinking. They will not have time to investigate all of
these and must decide on which aspects to focus. 

Each trigger could lead to various lines of investigation.
Students should be encouraged to identify possibilities
for themselves and to think about which are likely to
lead to feasible practical investigations. However, if
necessary, prompts such as those below might be
given, to point students in suitable directions.

Why hand washing is important

• Why do we wash our hands?
• Does hand washing make your hands really

clean?
• Who was Semmelweiss and what did he do?

How to test if hand washing makes your hands
cleaner

• What can you tell from inspection of your hands?
• How can you tell if there are micro-organisms on

your hands?
• How can micro-organisms be transferred from

hands to plate cultures?
• What is aseptic technique?

Whether soap is effective for cleaning hands

• Why is the use of soap for cleaning better than
water alone?

Which is more effective: washing with soap and
water or using an alcohol rub

• How is their action different?
• How can you test to see which is more effective?

Why MRSA (Methicillin-resistant Staphylococcus
aureus) and C. diff (Clostridium difficile) are so
difficult to control

• Why have they been in the news?
• What hand washing methods are used, to try to

control them?
• Should we use these methods in the home?

What hand cleaning methods you would
recommend to someone with a young baby

• When should hands be washed? 
• What should be used for effective hand washing?
• What is your evidence for your

recommendations?

Internet search
Combine ‘hand washing’ ‘cleaning’ with terms
such as: experiment, testing, products, health,
hygiene, infection control; or try: Semmelweiss,
soap, detergent, surfactant, aseptic technique,
plate cultures, swabbing. Or try:

Glogerm kits 
hygienicsolutionsuk.com/
Glo-Germ-Micro-Kits/c-1-98 and glogerm.com 
Dr. Semmelweiss Was Right: 
Washing Hands Prevents Infection 
waterandhealth.org/newsletter/new/
feb-1998/right.html 
How do disinfectants and antiseptics work?
typesofbacteria.co.uk/
how-do-disinfectants-antiseptics-work.html 
Preventing MRSA infection, NHS
nhs.uk/Conditions/MRSA/Pages/Prevention.aspx 
MRSA, Patient UK
www.patient.co.uk/health/MRSA.htm 
What are triclocarban and triclosan (ingredients
in some antiseptic soaps)?
antoine.frostburg.edu/chem/senese/101/
consumer/faq/triclosan.shtml 

Though primarily based on laboratory
investigations, the Practical project will probably
require some initial research into the mechanism
of disease spread and the types of product used
to combat this. One possibility is for two students
to undertake their projects – one Practical, the
other Research – working independently, but
coming together to share mutually useful
information and activities.

It is recommended that, wherever possible, 
Silver Award students should have a scientist 
or engineer as Mentor for their project. 
Please contact your CREST Local Coordinator 
to discuss Mentoring.

Depending on the nature of the project,
someone with knowledge and/or experience of
hygiene practice or cleaning technologies would
be ideal. The Mentor might be involved in …

academic or industrial research in hygiene or
cleaning products 

professional cleaning, for example of hospitals
or schools

health education or health visiting

occupational hygiene or environmental health

Students should decide their focus, although this
may alter in the light of experience as the
project progresses.

www.britishscienceassociation.org/projectideas
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Soap solution?

Health and Safety
Before you carry out any experiment: 

(a) find out if any of the substances,
equipment or procedures are hazardous

(b) assess the risks (think about what could
go wrong and how serious it might be)

(c) decide what you need to do to reduce
any risks (such as wearing personal
protective equipment, knowing how 
to deal with emergencies and so on)

(d) make sure your teacher agrees with 
your plan and risk assessment 

NOTE: Your teacher will check your risk assessment against
that of your school. If no risk assessment exists for the activity,
your teacher may need to obtain special advice. This may
take some time.

Have you ever 

wondered?

… are alcohol-based hand cleaning products really
more effective than traditional soap and water?

In the medieval world, pandemics were rife.
Improved standards of hygiene have helped to
bring these diseases under control. 
The widespread use of soap for washing hands,
clothes and surfaces contributes to this daily
battle. With the appearance of MRSA, C. diff
and swine flu, the importance of effective hand
washing is now at the forefront of Public Health

messages. Hospitals encourage visitors to use
alcohol hand gels and people buy them for
their own use. Yet many people still believe that
hand washing isn’t important.
Are we using the best methods to prevent the
spread of potential killers like MRSA, 
C. diff and swine flu?

You might like to imagine yourself in a situation such as...

You have a friend with a young baby. She
knows about the importance of hospital
hygiene in the control of MRSA, but wonders if
she should use similar measures to protect her
child at home. She particularly wants to know if
she should use alcohol gel instead 
of soap for hand washing. 

Your first step is to undertake practical
experiments to:

determine if hand washing makes 
your hands cleaner
compare the effectiveness of hand washing
using soap and water with the 
use of an alcohol hand gel.

Why hand washing is important
How to test if hand washing makes 
your hands cleaner
Whether soap is effective for cleaning
hands
Which is more effective: washing with 
soap and water or using an alcohol
rub 
Why MRSA (Methicillin-resistant
Staphylococcus aureus) and C. diff
(Clostridium difficile) are so difficult 
to control
What hand cleaning methods you 
would recommend to someone with 
a young baby

Some things to 
think about... 
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Health and Safety

Students should be encouraged to make their
own risk assessment before they carry out any
activity, including surveys. In all circumstances this
must be checked by a competent person.
Students using specialised equipment should be
supervised at all times.

Combustion of fuels requires careful risk
assessment and close supervision. Students should
plan and carry out their project, but all practical
work must be vetted.

The aim of the project is to investigate how CO2

emissions can be measured. Petrol and other low
flash point hydrocarbons must not be used.
Alcohols, paraffin, cooking oil and gaseous fuels
may be acceptable.

Students may want to set up unorthodox
experiments and you may need to seek specialist
advice. Organisations such as CLEAPSS and the
Royal Society of Chemistry are able to help. 

FUTURE
TRAVEL
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Though primarily a ‘theoretical’
research project, 1-2 hours could
usefully be spent in the laboratory –
to illustrate, and explain or clarify,
aspects already investigated
theoretically.

Model kits for hydrogen fuel cells and
solar cells are available from
laboratory suppliers.

Possible equipment,
materials and
resources

A solution to pollution?

Have you ever 

wondered?

… whether vehicles can really be pollution-free, with
zero emissions as is claimed?

You might like to
imagine yourself in a
situation such as…

In their Council election manifesto, your local
Green Party candidates propose to replace
local buses with hydrogen-powered ones.
You’re not sure what difference this will make,
so you decide to research information to:

help you decide whether hydrogen-
powered vehicles really are ‘greener’ than
petrol and diesel ones

evaluate the advantages, disadvantages
and problems of using hydrogen as an
energy source.

Vehicle exhaust fumes pose serious pollution problems 
in cities. One suggestion is to use hydrogen instead of
petrol and diesel – but that’s not as simple as it
sounds. Hydrogen-powered vehicles do exist, but so
far they are still experimental. At least twelve cities
around the world, including in England, are trying out
hydrogen buses. Several car manufacturers are
developing hydrogen models. 

Are you about to witness a ‘green transport’
revolution?
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Internet search

Combine ‘hydrogen’ with terms such as: powered,
vehicle, car, bus, ICE, fuel cell, generation or
production. Or try:

Hydrogen vehicles worldwide
www.netinform.net/H2/H2Mobility/ 
(Click ‘Hydrogen and Fuel Cell Vehicles Worldwide’ for an
illustrated timeline of hydrogen vehicle development.)

Hydrogen-powered BMW
cars.uk.msn.com/Reviews/article.aspx?
cp-documentid=1284786 

Hydrogen bus trials 
global-hydrogen-bus-platform.com 
(Click ‘Technology’ for technical details, or
‘Information Centre’ for further resources.)

Suggestions for 
supporting students

Prompts

The Student Brief gives some triggers to start students
thinking. They should realise that each trigger implies
several items to research and compare. Encourage
students to identify these themselves. However, if
necessary, prompts such as those below might be
given, to point students in suitable directions.

Various ways in which hydrogen might be used to
provide motive power

• Can an internal combustion engine burn it?
• How can a fuel cell drive an electric motor?

Comparing exhaust emissions of vehicles using 
different fuels

• What are the main reaction products? 
What else is emitted?

• Are the reaction products from hydrogen
combustion and from a fuel cell the same or
different?

• Why do petrol/diesel engines emit NOx 
(Nitrous Oxide)? Would hydrogen i-c (internal
combustion) engines also produce NOx? 

Ways of obtaining sufficient continuous supplies 
of hydrogen

• Some aspects:

possible raw materials and sources

possible reactions / processes

energy requirements and by-products of
processes

economics of various manufacturing methods

Environmental implications of the different
methods for manufacturing hydrogen

• What resources are consumed and pollutants
released, when hydrogen is generated by 
each method?

• Can hydrogen be classified as a renewable 
energy resource? 

The problems of storing hydrogen

• What problems are there within vehicles, 
and at refuelling points?

• What are the technologies for storing 
hydrogen – current and possible future
methods?

• From a safety point of view, how does 
hydrogen compare with petrol?

Though primarily based on secondary data, the
Research project is likely to provide a more
meaningful experience if the student includes
some practical work. One possibility is for two
students to undertake their projects – one
Research, the other Practical – working
independently, but coming together, to share
mutually useful information and activities.

It is recommended that, wherever possible, Silver
Award students should have a scientist or engineer
as Mentor for their project. Please contact your
CREST Local Coordinator to discuss Mentoring.

A Mentor with knowledge and/or experience of
hydrogen technologies would be ideal. The
Mentor might be involved in…

academic or industrial research into, for
instance: 

• use of hydrogen for motive power
• compact storage methods for hydrogen
• fuel cell development
• use of photovoltaics (solar cells) for

generating hydrogen by electrolysis

scientific publishing 

a commercial trial of hydrogen-powered
vehicles, such as Transport for London’s Citaro
BZ fuel cell fleet

developing hydrogen-powered cars with 
a manufacturer

Studetns should decide their focus, although this
may alter in the light of experience as the project
progresses.
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A solution to pollution?

Have you 

ever wondered?

…whether vehicles can really be pollution-free,
with zero emissions as is claimed?

You might like to imagine yourself in a situation such as...

Some things to 
think about... 

Vehicle exhaust fumes pose serious pollution
problems in cities. One suggestion is to use
hydrogen instead of petrol and diesel but that’s
not as simple as it sounds. Hydrogen-powered
vehicles do exist, but so far they are still
experimental. At least twelve cities around the

world, including in England, are trying out
hydrogen buses. Several car manufacturers are
developing hydrogen models. 
Are you about to witness a ‘green 
transport’ revolution?

In their Council election manifesto, your local
Green Party candidates propose to replace
local buses with hydrogen-powered ones.
You’re not sure what difference this will make,
so you decide to research information to:

help you decide whether hydrogen-
powered vehicles really are ‘greener’
than petrol and diesel ones
evaluate the advantages, disadvantages
and problems of using hydrogen as an
energy source.

Various ways in which hydrogen might
be used to provide motive power
Comparing exhaust emissions of vehicles
using different fuels
Ways of obtaining sufficient continuous
supplies of hydrogen
Environmental implications of the
different methods for manufacturing
hydrogen 
The problems of storing hydrogen
The balance between the advantages
and disadvantages of using hydrogen
vehicles

Health and Safety
Should you carry out any experiments to support
your research, you should be aware that hydrogen is
flammable, and hydrogen-oxygen mixtures
explosive.
(a) find out if any of the substances, equipment or

procedures are hazardous
(b) assess the risks (think about what could go wrong

and how serious it might be)
(c) decide what you need to do to reduce any risks

(such as wearing personal protective equipment,
knowing how to deal with emergencies and so on)

(d) make sure your teacher agrees with your plan
and risk assessment 

NOTE: Your teacher will check your risk assessment against that of your
school. If no risk assessment exists for the activity, your teacher may need to
obtain special advice. This may take some time.

(e) if special tools or machines are needed, arrange
to use them in a properly supervised D&T
workshop.



These will depend on the presentation
format(s) chosen by the student. They
might include:

digital camera and access to 
photo-manipulation software
video camera and editing facilities
drama performance area
an independent audience to whom to
present their project
samples of wetsuits or wetsuit materials,
balances for weighing, equipment for
showing cooling or heat flow
facilities for practising practical
demonstrations
access to someone skilled in preparing
and delivering presentations 
an audience for a dress rehearsal

A solution to pollution?

Have you ever wondered?
… how effective you might be as an 
environmental campaigner?

You might like to
imagine yourself in a
situation such as…

Some information sources claim that hydrogen is an
environmentally-friendly energy source, and should
be the transport fuel of the future. Others disagree.
As an environmental campaigner, you need to sort
out the confusion, so you can decide whether you
should campaign for or against hydrogen power.
You need to gather information on both sides of the
argument, then use your communication skills to:

come up with a way to convince your target
audience that

• hydrogen-powered vehicles are ‘greener’ than
conventional petrol or diesel vehicles

or

• hydrogen-powered vehicles are not as ‘green’
as environmentalists say they are

explain why some people believe that hydrogen-
power is ‘green’, but others are not so sure.

Vehicle exhaust fumes pose serious pollution problems 
in cities. One suggestion is to use hydrogen instead of
petrol and diesel – but that’s not as simple as it sounds.
Hydrogen-powered vehicles do exist, but so far they are
still experimental. At least twelve cities around the 
world, including in England, are trying out hydrogen
buses. Several car manufacturers are developing 
hydrogen models. 

Are you about to witness a ‘green transport’ revolution?
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Possible equipment,
materials and
resources
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Internet search
Combine ‘hydrogen’ with terms such as: powered,
vehicle, car, bus, ICE, fuel cell, generation or
production. Or try:

London Schools Hydrogen Challenge
lshc.co.uk/secondary/default.asp 

How hydrogen fuel cells work
docbrown.info/page01/ExIndChem/
ExtraElectrochem.htm 
(Click ‘5 Fuel cells’ in index)
www.schoolscience.co.uk/_db/_documents/
tsqg_fuelcells.pdf auto.howstuffworks.com/
fuel-efficiency/ alternative-fuels/fuel-cell.htm 

Making a rudimentary DIY hydrogen fuel cell
scitoys.com/scitoys/scitoys/
echem/fuel_cell/fuel_cell.html 
(Alternatively, use carbon electrodes, collecting
gases in electrolyte-filled test tubes above them).

Suggestions for 
supporting students

Prompts

The Student Brief gives some triggers to start students
thinking. They should realise that each trigger has various
implications. Encourage them to identify these
themselves. However, if necessary, prompts such as those
below might be given, to point students in suitable
directions.

The nature of your target audience, and how to make
an impact on them
• What type of audience could you select to test your

communication skills?
• How strong would your arguments need to be for a

sceptical audience such as: 

- ‘petrolheads’, to convince them that hydrogen
power is a good idea, or 

- Green Party members, to persuade them that ‘zero
emissions’ gives a false impression?

Using a mixture of written, spoken and visual
communication, including experiments, 
if appropriate

• What are the alternatives to conventional
presentations, such as PowerPoint? Have you
thought about:

- developing a teaching aid

- producing a short play 

- role playing - for instance, an election hustings
meeting or Question Time type debate

- producing a video documentary film

- a balloon debate?

How to be entertaining as well as informative
• How can you present information and numerical

data in interesting ways, rather than as dry facts 
and figures?

• Which relevant experiments could 
you demonstrate?

Ensuring that you present scientific information, rather
than emotive arguments 
• What aspects of the science do you need 

to include?
• Can you back up your statements with 

supporting evidence?
Using correct scientific language and terminology
• If terminology is incorrect, unclear or ambiguous,

how will this affect your argument?
• How can you clearly explain technical terms –

matching explanations to the level of the audience?
The reliability of your information sources

• Where did the data originate?
• How many sources corroborate the evidence?
• Does the source have any vested interest?

Presenting both sides of the argument; making it clear
why you support one side

• What are the possible counter-arguments? 
Can you be ready to counter them?

• What are likely questions from the audience?

The prompts in the Research project may help
students when thinking about the scientific content.

Communicators should spend the majority of their
time working on how to deliver their message,
rather than information seeking. 

It is recommended that, wherever possible, 
Silver Award students should have a scientist 
or engineer as Mentor for their project. 
Please contact your CREST Local Coordinator 
to discuss mentoring.

A Mentor with knowledge and/or experience 
of hydrogen technologies would be ideal. 
The Mentor might be involved in…

academic or industrial research into, for
instance: 
• use of hydrogen for motive power
• environmental effects of hydrogen

manufacture, and usage in vehicles
• fuel cell development
• use of photovoltaics (solar cells) for

generating hydrogen by electrolysis

scientific publishing 
a commercial trial of hydrogen-powered
vehicles, such as Transport for London’s Citaro
BZ fuel cell fleet
developing hydrogen-powered cars with 
a manufacturer
Student should decide their focus, although this
may alter in the light of experience as the
project progresses.

www.britishscienceassociation.org/projectideas
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A solution to pollution?

Have you 

ever wondered?

…how effective you might be as an
environmental campaigner?

You might like to imagine yourself in a situation such as...

Some things to 
think about... 

Vehicle exhaust fumes pose serious pollution
problems in cities. One suggestion is to use
hydrogen instead of petrol and diesel but that’s
not as simple as it sounds. Hydrogen-powered
vehicles do exist, but so far they are still
experimental. At least twelve cities around the

world, including in England, are trying out
hydrogen buses. Several car manufacturers are
developing hydrogen models. 
Are you about to witness a ‘green 
transport’ revolution?

Some information sources claim that hydrogen is
an environmentally-friendly energy source and
should be the transport fuel of the future. Others
disagree. As an environmental campaigner, you
need to sort out the confusion, so you can
decide whether you should campaign for or
against hydrogen power. You need to gather
information on both sides of the argument, then
use your communication skills to:

come up with a way to convince your target
audience that
• hydrogen-powered vehicles are ‘greener’

than conventional petrol or diesel vehicles or 
• hydrogen-powered vehicles are not as

‘green’ as environmentalists say they are

explain why some people believe that
hydrogen-power is ‘green’, but others are not
so sure.

The nature of your target audience, and
how to make an impact on them
Using a mixture of written, spoken and
visual communication, including
experiments, if appropriate
How to be entertaining as well 
as informative
Ensuring that you present scientific
information, rather than emotive arguments 
Using correct scientific language 
and terminology 
The reliability of your information sources
Presenting both sides of the argument;
making it clear why you support one side
Who will advise you about preparation
and delivery of your presentation?

Health and Safety
Should you carry out any experiment or 
practical activity: 
(a) find out if any of the substances, equipment 

or procedures are hazardous
(b) assess the risks (think about what could go

wrong and how serious it might be)
(c) decide what you need to do to reduce any 

risks (such as wearing personal protective
equipment, knowing how to deal with
emergencies and so on)

(d) make sure your teacher agrees with your plan
and risk assessment 

NOTE: Your teacher will check your risk assessment against that of your
school. If no risk assessment exists for the activity, your teacher may need
to obtain special advice. This may take some time.

(e) if special tools or machines are needed, 
arrange to use them in a properly 
supervised D&T workshop.

future travel: 
Silver Communication Project - For Students
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Normal laboratory equipment for:

measuring heat and electrical
energy

generating hydrogen and oxygen, 
including by electrolysis 

Heat of combustion apparatus 

Model kits for hydrogen fuel cells and
solar cells (available from laboratory
suppliers, usually with instructions for
various investigations)

Possible equipment,
materials and
resources

A solution to pollution?

Have you ever wondered?
…what makes a good fuel cell for
powering cars and buses?

You might like to
imagine yourself in a
situation such as…

Pollution-free, zero-emission hydrogen fuel cell
vehicles sound like a good idea, but so far
there aren’t many around. You aim to take
advantage of this gap in the market by
designing a prototype fuel cell, which you will
present at a Dragons’ Den type forum, to bid
for further development funding. Your first step
is to undertake practical experiments to:

investigate factors that affect the
performance of a hydrogen fuel cell

evaluate methods of generating hydrogen
for use in fuel cells.

Vehicle exhaust fumes pose serious pollution problems 
in cities. One suggestion is to use hydrogen instead of
petrol and diesel – but that’s not as simple as it sounds.
Hydrogen-powered vehicles do exist, but so far they
are still experimental. At least twelve cities around the
world, including in England, are trying out hydrogen
buses. Several car manufacturers are developing
hydrogen models. 

Are you about to witness a ‘green transport’ revolution?
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Internet search
Combine ‘hydrogen’ with terms such as: fuel cell,
vehicle, car, bus, generation or production. Or try:

Hydrogen vehicles worldwide
www.netinform.net/H2/H2Mobility/ 
(Click ‘Hydrogen and Fuel Cell Vehicles Worldwide’ for an
illustrated timeline of hydrogen vehicle development.) 

How hydrogen fuel cells work
docbrown.info/page01/ExIndChem/ExtraElect
rochem.htm (Click ‘5 Fuel cells’ in index)

www.schoolscience.co.uk/_db/_documents/
tsqg_fuelcells.pdf 
auto.howstuffworks.com/fuel-efficiency/
alternative-fuels/fuel-cell.htm 
Making a rudimentary d-i-y hydrogen fuel
scitoys.com/scitoys/scitoys/echem/
fuel_cell/fuel_cell.html 
(Alternatively use carbon electrodes, collecting
gases in electrolyte-filled test tubes above them.)

London Schools Hydrogen Challenge 
lshc.co.uk/secondary/default.asp 

Suggestions for 
supporting students

The Student Brief gives some triggers to start students
thinking. They will not have time to investigate all of
these and must decide on which aspects to focus.

Each trigger could lead to various lines of
investigation. Students should be encouraged to
identify possibilities for themselves and to think about
which are likely to lead to feasible practical
investigations. However, if necessary, prompts such as
those below might be given, to point students in
suitable directions.

Why research into fuel cell vehicles tends to focus
on using hydrogen as the fuel
• How does hydrogen compare with, say, methane

or methanol cells? What are the advantages and
disadvantages?

• What are the products of cell reactions, and
consequent vehicle emissions?

How a hydrogen fuel cell works
• What are:

- the fuel cell components and their functions 
- reactants and products in cell reactions?

• How and why does hydrogen give electrical
energy rather than heat, as in combustion?

How to measure the performance of a fuel cell
• What is the energy input and output? How do you

calculate efficiency?
• How do conditions affect output, and thus fuel

cell vehicles, in a range of different climates?
• What characteristics might you change? Ideas 

can include:
How altering the design of a fuel cell affects 
its performance
• What characteristics might you change? Ideas 

can include:
- electrodes – type of material, size, shape, 

distance apart
- electrolytes – solute, solvent, concentration, 

solid electrolyte / membrane
- physical design – arrangement of components,

overall size, shape and mass
The effectiveness of hydrogen fuel cells compared
with other ‘green’ energy sources, such as biodiesel
• What does ‘effectiveness’ mean? How could you

assess and compare it?

• What other ‘alternative energy’ sources might 
be used to power vehicles?

If hydrogen fuel cell vehicles become common,
where will all the hydrogen come from?
• How much hydrogen is required to power one

vehicle, say, 10 000 km?
• What raw materials and reactions could be used 

to generate hydrogen?
• Are these methods feasible and economic on a

large scale?
NOTE: Mention electrolysis and solar power, if the student has not

thought of it within a reasonable time.

Though primarily based on laboratory investigations,
the Practical project will probably require some
initial research into the nature of fuel cells, and also
hydrogen generation. One possibility is for two
students to undertake their projects – one Practical,
the other Research – working independently, but
coming together to share mutually useful
information and activities.

It is recommended that, wherever possible, Silver
Award students should have a scientist or engineer
as Mentor for their project. Please contact your
CREST Local Coordinator to discuss Mentoring.

A Mentor, with knowledge and/or experience of
hydrogen technologies would be ideal. The
Mentor might be involved in…

academic or industrial research into, for
instance: 

• fuel cell design and development

• use of fuel cells for motive power

• use of photovoltaics (solar cells) for
generating hydrogen by electrolysis

scientific publishing 

measurement and management of energy

developing or trialling fuel cell cars or buses

Students should decide their focus, although
this may alter in the light of experience as the 
project progresses.

Prompts

www.britishscienceassociation.org/projectideas
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A solution to pollution?

Have you ever wondered? …what makes a good fuel cell
for powering cars and buses?

You might like to imagine yourself in a situation such as...

Some things to 
think about... 

Vehicle exhaust fumes pose serious pollution
problems in cities. One suggestion is to use
hydrogen instead of petrol and diesel but that’s
not as simple as it sounds. Hydrogen-powered
vehicles do exist, but so far they are still
experimental. At least twelve cities around the

world, including in England, are trying out
hydrogen buses. Several car manufacturers are
developing hydrogen models. 
Are you about to witness a ‘green 
transport’ revolution?

Pollution-free, zero-emission hydrogen fuel cell
vehicles sound like a good idea, but so far there
aren’t many around. You aim to take
advantage of this gap in the market by
designing a prototype fuel cell, which you will
present at a Dragons’ Den type forum, to bid for
further development funding. 

Your first step is to undertake practical
experiments to:

investigate factors that affect the
performance of a hydrogen fuel cell
evaluate methods of generating hydrogen 
for use in fuel cells.

Why research into fuel cell vehicles
tends to focus on using hydrogen as 
the fuel
How a hydrogen fuel cell works
How altering the design of a fuel cell
affects its performance
How to measure the performance of 
a fuel cell
The effectiveness of hydrogen fuel cells
compared with other ‘green’ energy
sources, such as biodiesel
If hydrogen fuel cell vehicles become
common, where will all the hydrogen
come from?

Health and Safety
Before you carry out any experiment: 
(a) find out if any of the substances, equipment

or procedures are hazardous
(b) assess the risks (think about what could go

wrong and how serious it might be)
(c) decide what you need to do to reduce any

risks (such as wearing personal protective
equipment, knowing how to deal with
emergencies and so on)

(d) make sure your teacher agrees with your
plan and risk assessment 

NOTE: Your teacher will check your risk assessment against that of your
school. If no risk assessment exists for the activity, your teacher may
need to obtain special advice. This may take some time.

(e) if special tools or machines are needed,
arrange to use them in a properly
supervised D&T workshop.



CREST Awards are organised and
administered through our network of 
Local Coordinators. They’ll provide expert
guidance throughout the CREST process,
from registration right through to
certification.

Here’s a quick run-down of what your
Local Coordinator will provide:

Registration forms 
Support and further ideas 
Links with Mentors in industry or Higher
Education 
CREST Profile Forms, which guide
students as they work 
Information on CREST Regional and
National events
Assessment of Awards at Silver and 
Gold level 
Certificates for successful projects 

Contact details for your Local Coordinator
and registration fees are listed online at:
www.britishscienceassociation.org/crest
If you have any questions which can’t be
answered by your Local Coordinator, then
please call us on 020 7019 4943 or email
crest@britishscienceassociation.org

About the British Science Association
The British Science Association aims to promote
openness about science in society and to engage
and inspire people directly with science and
technology and their implications. It has over 25
years experience of running STEM enrichment
programmes for young people.

The British Science Association is a partner in the
following projects: National Science and Engineering
Competition, The Big Bang: UK Young Scientists’ and
Engineers’ Fair, STEM Clubs and STEM Directories.

British Science Association
www.britishscienceassociation.org

Registered Charity No. 212479 and SCO39236

CREST Awards are supported by:
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