SOQUEAKY GLEAN:

Gold Research Project - For Teachers

Cleaning Up?

Supermarkets seem to have a product for every cleaning job
that you can think of, then more besides! They include a range
of ‘value’ products, but these take up much less shelf space
and are much less attractively packaged than more expensive
brands. There are also products that claim to be ecologically
friendly. Controlling what we put down our drains is very
important if we want a sustainable future.

What is the environmental impact of domestic cleaning? - and
KWhO’S cleaning up, you or the supermarket?

J

HAVE YOU EVER WONDERED?

..If ‘green’ cleaning products really are
‘greener’ than the big brandse

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

You are thinking about a career as a research research information fo:
scientist. You are interested in the effect that S .

. . m decide if cleaning products really are
cleaning products have on the environment. You . . :

. . : becoming more environmentally friendly

want to know if the big companies have really o , ]
made the progress that they claim. Could you B decide if ‘green cle_cmlng products really are
help the environment more by working as a greener’ than the big brand or ‘value
biotechnologist for a multinational company, or products
should you join a group like the Greenpeace B review how progress can be made to reduce
Research Laboratoriese You're not sure whose the environmental impacts of domestic
approach seems better, so you decide to cleaning.

J

POSSIBLE EQUIPHMENT, MIATERIALS AND RESOURCES

Though primarily a ‘theoretical’ research project, B comparison of the effectiveness of two cleaning
some fime could usefully be spent in the laboratory agents. You could test the two agents on

- to illustrate, and explain or clarify, aspects being different materials (e.g. squares of standardised
investigated theoretically. Equipment fo follow up soiled cloth, dyed wool samples)

the suggestions above might include materials for:

Experience of using sophisticated instrumental
B bioassay using the safe culture and incubation of ~ fechniques may possibly be arranged through
micro-organisms or of germinating seeds or the mentor, local company or university.
aquaculture of plants (e.g. culfure of safe
bacterium, culture medium such as nutrient broth
or agar, sterile Petri dishes, incubator)
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SQUEA

KY CLEAN: Gold Research Project - For Teachers

Suggestions for
supporting students

The Student Brief gives some triggers fo start students
thinking. They should realise that each frigger implies

several items to research and compare. Encourage them

to identify these themselves. However, if necessary,
prompfts such as those below might be given to point
students in suitable directions.

W The different types of cleaning products and the
problems they can cause

¢ What are the main environmental problems
associated with the use of cleaning products?

¢ How else might the industry affect the environment?

B How ‘green’ cleaning products are different from
the rest

e What ‘green’ cleaning products are there on the
markete

* What claims do they make about being better tha
other products?

B Whether big companies in the cleaning industry are
becoming more environmentally aware
* Which companies are the industry leaders?
e What kinds of research are the companies
conducting?

B How cleaning products can be made more
environmentally friendly

Though primarily based on secondary data,
the Research project is likely fo provide a
more meaningful experience if the student
also undertakes some practical work.
Possibilities include investigating:

B the effectiveness of different cleaning
products used for the same task

B bioassay to compare products, for example
by testing their effect on germination rates
of lettuce seedlings, the growth rates of
duckweed or the effect of antimicrobials on
bacterial cultures.

Gold Award students are required to have
an external Mentor (normally a scientist or
n engineer) for their project. The Mentor’s role
is fo provide guidance and support.

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

W academic or industrial research in
environmental pollution, hygiene or

* Which products potentially cause the greatest harme cleaning products

* What do you understand by the terms non-toxic and

biodegradable?

* Can more environmentally friendly products be
made at home?

B Whether cleaning products are becoming more
environmentally friendly
* What changes have been taking place?
¢ What tests could you carry out for yourselfe

B Which aspects of this project particularly interest you
a possible career

¢ What kinds of research and development activities
might careers in the cleaning product industry
involve?

* What changes would you like to see in cleaning
products in the future?

\_

B professional cleaning, for example of
hospitals or schools

W health education or health visiting

W ecology, occupational hygiene or
environmental health

There should be an early discussion about
time management, the scope of the project
(to keep it within a redlistic timeframe) and
milestones/progress checks. Contact your
Local Coordinator for guidance.

as

J

Infernet search

Combine ‘cleaning’ with terms such as: products,
green, environment, environmentally friendly, health,
hygiene, pollution, infection control, house and
domestic or fry soap, detergent, surfactant,
saponification and stain removers. Or fry:

B New research to make shampoos and washing
powder eco-friendly
innovations-report.com/html/
reports/environment_sciences/report-28256.html

H Soap
\ elmhurst.edu/~chm/vchembook/554soap.html

B Synthetic surfactant or soap? \
fabrics.net/deterg.asp

W Surfactants: the ubiquitous amphiphiles
RSC (Royal Society of Chemistry)
rsc.org/chemistryworld/Issues/
2003/July/amphiphiles.asp

B Detergents, soaps and surface tension RSC
(Royal Society of Chemistry)
practicalchemistry.org/experiments/
detergents-soaps-and-surface-tension,301,EX.html

J

www . brifishscienceassociation.org/projectideas
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SQUEAKY CLEAN:

Gold Research Project - For

Students

Cleaning Up?

Supermarkets seem to have a product for
every cleaning job that you can think of,
then more besides! They include a range
of ‘value’ products, but these take up
much less shelf space and are much less
attractively packaged than more
expensive brands. There are also products
Qho’r claim to be ecologically friendly.

Controlling what we put down our drains is \
very important if we want a sustainable
future.

What is the environmental impact of
domestic cleaning? - and who's cleaning
up, you or the supermarket?e

J

HAVE YOU ...if ‘green’ cleaning products really are ‘greener’

EVER WONDERED? thon the big

You might like to imagine yours

brandse

elf in a situation such as...

You are thinking about a career as a research
scienfist. You are interested in the effect that cleaning

if the big companies have really made the good
progress that they claim. Could you help the

a multinational company, or should you join a group
Klike the Greenpeace Research Laboratories? You're

products have on the environment. You want to know

environment more by working as a biotechnologist for

not sure whose approach seems better, so you
decide fo research information to:

B decide if cleaning products really are becoming
more environmentally friendly

W decide if ‘green’ cleaning products really are
‘greener’ than the big brand or ‘value' products

H review how progress can be made to reduce the
environmental impacts of domestic cleaning.

Some things to
think about...

m The different types of cleaning products
and the problems they can cause

B How ‘green’ cleaning products are

different from the rest

m Whether big companies in the cleaning
industry are becoming more
environmentally aware

B How cleaning products can be made
more environmentally friendly

m Whether cleaning products are
becoming more environmentally friendly

m Which aspects of this project particularly
interest you as a possible career

g J
18

Health and Safety

Should you 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.

(e) if special tools or machines are needed, arrange
tfo use them in a properly supervised design &
technology workshop.



SOUEAKY CLEAN:

Gold Communication Project - For Teachers

\_

Supermarkets seem to have a product for every cleaning job
that you can think of, then more besides! They include a range
of ‘value’ products, but these take up much less shelf space
and are much less attractively packaged than more expensive
brands. There are also products that claim to be ecologically
friendly. Confrolling what we put down our drains is very
important if we want a sustainable future.

What is the environmental impact of domestic cleaning? - and
who's cleaning up, you or the supermarket?

Cleaning up?¢

J

HAVE YOU EVER WONDERED?

...now cleaning methods used in the home can
be improved to help protect the environment?

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

Environmental campaigners are trying to persuade us
to change our habits and work towards a sustainable
future. You have been asked by your local Friends of
the Earth group to give a presentation on the
scientific perspective of the most environmentally
friendly ways for cleaning effectively in the home. For
example, how harmful are ‘value’ or branded
products and should we be using ‘environmentally
friendly’ products? You agree, as long as you are
allowed to put forward your best advice on the basis
\of the evidence, even if it conflicts with the views of

the members of the group. You need to gather

relevant information, weigh up the evidence and

then use your communication skills to:

B explain how cleaning products can be harmful to
the environment

B recommend good practice that will help protect
the environment

B convince people fo change their current practice,
if it conflicts with your recommendations.

J

Prompts

B The age-group(s) you will aim at and whether they
need different approaches
¢ Will your audience be mixed ages or abilities or both?
* Which of these might present difficulties in getting

your message across?

* What different approaches could you use?

B Can you present arguments for and against, your
proposals - making it clear that the evidence supports
your point of view

* What kind of facts and figures will you need?

over using water alone?
* Are ‘green’ products really greener than the otherse

W How to use 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 pointse

* What are the advantages of using cleaning products

B Ensuring that you present scientific information, rofher\
than emotive arguments

¢ How will you choose your sources of information?2

* How can you make sure that you use scientific
language and terminology correctly?

¢ Can you explain the technical terms in simple
language?
B The message to concentrate on

* What are the most important changes that you
would like to see?

* What are your objectives?

B How you will know if you have convinced people with
your arguments
* How can you find out about their opinions and
cleaning product preferences before and after your
presentation?
¢ How will you know that you have achieved your
objectives?




SQUEAKY GLEAN: Gold Communication Project - For Teachers

Suggestions for supporting students

In contrast to Researchers, Communicators
should spend the maijority of their fime working
on how to deliver their message, rather than
information seeking.

Gold Award students are required to have an
external Mentor (normally a scientist or
engineer) for their project. The Mentor’s role is
fo provide guidance and support.

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

B academic or industrial research in pollution,
hygiene or cleaning products

m professional cleaning, for example of hospitals
or schools

B environmental protection
B health education or health visiting

B ecology, occupational hygiene or
environmental health.

Contact your Local Coordinator for guidance.

J
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POSSIBLE EQUIPHIENT,
SIATERIALS AND
RESOURCES

These will depend on the presentation
format(s) chosen by the student.
Though primarily a ‘theorefical’
research project, some time could
usefully be spent in the laboratory,
developing demonstrations to
illustrate, and explain or clarify, points
to be made during the presentation.

Equipment might include materials for:

B comparison of the effectiveness of
two cleaning agents

H bioassay to fest antimicrobial
activity or toxicity using the safe
culture and incubation of micro-
organisms or of germinating seeds
or aquaculture of plants

W Access to media facilities

\_

Infernet search

Combine ‘cleaning’ with terms such as: products,
green, environment, environmentally friendly,
greenwashing, health, hygiene, pollution, infection
control, house and domestic or try soap, detergent
or surfactant. Or fry:

B New research to make shampoos and washing
powder eco-friendly
innovations-report.com/html/reports/
environment_sciences/report-28256.nhtml

B The chemistry of household cleaning products
chemistryinyourcupboard.org

W Soap
elmhurst.edu/~chm/vchembook/
554soap.html

B Synthetic surfactant or soap?
fabrics.net/deterg.asp

B Surfactants: the ubiquitous amphiphiles, RSC
rsc.org/chemistryworld/Issues/2003/July/
amphiphiles.asp

J

www.brifishscienceassociation.org/projectideas



SQUEAKY CLEAN:

Gold Communication Project - For Students

Cleaning Up?

Supermarkets seem to have a product for every
cleaning job that you can think of, then more
besides! They include a range of ‘value’ products,
but these take up much less shelf space and are
much less attractively packaged than more
expensive brands. There are also products that

\_

\

claim to be ecologically friendly. Controlling what
we put down our drains is very important if we
want a sustainable future.

What is the environmental impact of domestic
cleaning? - and who's cleaning up, you or the
supermarkete

J

HAVE YOU

...how cleaning methods used in the home can

EVER WONDERED? e improved to help protect the environmente

Environmental campaigners are trying to persuade us
fo change our habits and work towards a sustainable
future. You have been asked by your local Friends of
the Earth group fo give a presentation on the scientific
perspective of the most environmentally friendly ways
for cleaning effectively in the home. For example,
how harmful are ‘value’ or branded products and
should we be using ‘environmentally friendly’
products? You agree, as long as you are allowed fo
put forward your best advice on the basis of the

Qvidence, even if it conflicts with the views of the

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

members of the group. You need to gather relevant
information, weigh up the evidence and then use
your communication skills to:

B explain how cleaning products can be harmful to
the environment

B recommend good practice that will help protect
the environment

B convince people fo change their current practice,
if it conflicts with your recommendations.

Some things to

think about...

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

m How to present a balanced argument,
presenting arguments for and against
your proposals

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

B Ensuring that you present scientific
information, rather than emotive
arguments

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

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.
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SOQUEAKY CLEAN:

Gold Practical Project - For Teachers

Cleaning Up?

Supermarkets seem to have a product for every
cleaning job that you can think of, then more
besides! They include a range of ‘value’
products, but these take up much less shelf
space and are much less atfractively packaged
than more expensive brands. There are also
products that claim to be ecologically friendly.
Controlling what we put down our drains is very
important if we want a sustainable future.

What is the environmental impact of domestic
cleaning? - and who's cleaning up, you or the
supermarket?

\_ J

HAVE YOU EVER WONDERED?

...If you could experiment with cleaning products to find the best
ones to use?

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

POSSISBLE EQUIPHIENT,
HMIATERIALS AND

Your friend has just had a baby and has become nEso“ncEs
both more house proud and environmentally . Equipment might include materials for:
aware. They say to you, "“You're a scientist, tell
me how | can get things really clean, save
money and still be environmentally friendly”. You

B comparison of the effectiveness of two
cleaning agents. You could test the
two agents on different materials (e.g.

quide that you will start by inV?Sﬂgcﬁng one squares of standardised soiled cloth,
kind of cleaning product. Your first step is to dyed wool samples)
undertake practical experiments fo: B bioassay to test antimicrobial properties
m compare the effectiveness of different or Toé'cr'.ty US'?g 12 SEl® SIS Gn?
cleaning products used for the same purpose ncubation of micro-organisms or o
) ) germinating seeds or aquaculture of
m investigate factors that affect the plants (e.g. culture of safe bacterium,
performance of cleaning products culture medium such as nutrient broth
m evaluate cleaning products in terms of their or agar, stefile Petri dishes, incubator)
effectiveness, cost and likely environmental B soap synthesis

impact. - Experience of using sophisticated

‘ instrumental techniques may possibly be
arranged through the mentor, local
company or university.
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SQUEAKY GLEAN: Gold Practical Project - For Teachers

Suggestions for

The Student Brief gives some friggers to start students
thinking. They should redlise that each trigger implies
that several ideas need to be considered. Encourage
them to identify these themselves. However, if
necessary, prompts such as those below might be
given, to point students in suitable directions.

B The types of cleaning product you want fo
investigate
* What kinds of cleaning jobs are found in the
home or industry?
* Can you make effective cleaning products
yourselfe

B Why there is a market for ‘green’ cleaning
products

¢ What environmental damage can cleaning
products do?

B How different types of cleaning product work
¢ What is meant by soap, detergent and
surfactante
¢ What are stain removers?
* Why do some products contain enzymes?

B The factors that affect the performance of a
cleaning product

¢ How do the ingredients of cleaning products
differe

¢ How does temperature and dosage affect
performance?

¢ Do the substances present in water used for
cleaning have an effect?

B How to compare the effectiveness of different
cleaning products used for the same purpose

e What do you need to do to make any
comparison a fair test?

* How much data will you need, to show a
significant difference (if there is one)?

* How many different products could you
reasonably compare in the fime you have
available?

H The factors that need to be taken into account, to
decide if one cleaning product is better than
another

¢ Is cleaning performance the only criterion that
should be used when choosing a cleaning
producte

¢ What kinds of research are the companies
themselves conducting?

* Are cheaper products less effective than more
expensive brandse

¢ What kinds of environmental problems can be
caused by cleaning products?

e What do you understand by the terms non-toxic
and biodegradable?

supporting students

Though primarily based on laboratory
investigations, the Practical project will require
some initial research into, for example, the range
of cleaning products on the market, their main
components and how they work.

Gold Award students are required to have an
external Mentor (normally a scientist or engineer)
for their project. The Mentor’s role is to provide
guidance and support.

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

B academic or industrial research in pollution,
hygiene or cleaning products

B professional cleaning, for example of hospitals
or schools

B environmental protection
B health education or health visiting
B occupational hygiene or environmental health

Contact your Local Coordinator for details.

- J

Internet search

Combine ‘cleaning’ with ferms such as: products,
green, environment, environmentally friendly,
health, hygiene, pollution, infection control, house,
household or domestic. Or fry:

B Comparing light- and heavy-duty detergents,
RSC (Royal Society of Chemistry)
practicalchemistry.org/experiments/comparing
light-and-heavy-duty-detergents,299,EX.hitml

W Detergents, soaps and surface tension, RSC
practicalchemistry.org/experiments/
detergents-soaps-and-surface-tension,301,EX.html

B Determining the acidity of imescale remover
www.pro-base.eu/files/e-clean-t-en-tg.pdf

B Researching and planning bioassays,
Nuffield Foundation
nuffieldfoundation.org/researching-and-planning-
bioassays

B The chemistry of household cleaning products
chemistryinyourcupboard.org

- AN J

www britishscienceassociation.org/projectideas
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SOUEAKY CLEAN:

Gold Practical Project - For Students

Cleaning Up?

friendly. Conftrolling what we put down our
drains is very important if we want a
sustainable future.

What is the environmental impact of domestic 1

Supermarkets seem to have a product for
every cleaning job that you can think of, then
more besides! They include a range of ‘value’
products, but these take up much less shelf
space and are much less attractively
packaged than more expensive brands. There
are also products that claim to be ecologically

cleaning? - and who's cleaning up, you or the
supermarkete

L

L

HA"E You ... If you could experiment with cleaning products
EVER WONDERED? to find the best ones to use?

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

B compare the effectiveness of different
cleaning products used for the same purpose

m investigate factors that affect the
performance of cleaning products

B evaluate selected cleaning products in terms
of their effectiveness, cost and likely
environmental impact. j

Your friend has just had a baby and wants the
house clean for the baby without compromising
the environment. She has asked you how to get
things really clean, save money and still be
environmentally friendly. You decide to
investigate one kind of cleaning product, and
undertake practical experiments fo..

\_

Health and Safety

Some things to

think about...

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

B The types of cleaning product you
want to investigate

m Why there is a markeft for ‘green’
cleaning products

m How different types of cleaning product
work

B The factors that affect the
performance of a cleaning product

B How to compare the effectiveness of
different cleaning products used for the
same purpose

m The factors that need to be taken info

account, to decide if one cleaning
product is betfter than another

24

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

fime.

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

technology workshop.
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Practical Project
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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 af all fimes.

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.

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.

TAAY4L 38NLNE - 1O3M0dd d10D
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FUTURE TRAVEL:

Gold Research Project - For Teachers

The final frontier - exciting
exploration or Martian
madnesse

Between 1969 and 1972, twelve astronauts walked on
the Moon. Since then we've sent space probes sling-
shooting across the Solar System, and landed. Rover
vehicles to roam the red brown surface of Mars more
than 75 million kilometres away. Yet, in the past 35
years, no human has ventured further than a space
station in low Earth orbit, only a few hundred
kilometres up.

There is talk of astronaut missions to Mars, but can
we, and should we, redlise these dreams?

HAVE YOU EVER WONDERED?

...what technology, resources and commitment would be needed to
land people on another planet?

Y ight like t : ’
ou might like fo ' POSSISLE EQUIPHENT,

SIATERIALS AND
RESOURCES

Though primarily a ‘theoretical’
research project, some time could

imagine yourself in a
sifuation such cs... "

You have read that both NASA and the

European Space Agency (ESA) plan to
send astronaut missions to Mars in 20-25
years fime. Becoming a scientist or
engineer on such a project seems to
offer exciting career prospects, but first
you want to find out more about what
helping to develop a Mars mission might
involve. So you decide fo research
information on:

B the various branches of science and
engineering that combine to make
intferplanetary human space flights
feasible, and how each confributes to
the overall success of the project

m details of some specific aspects of the
project that you might consider taking

\ up as a career.

usefully be spent in the laboratory - to
illustrate, and explain or clarify, aspects
being investigated theoretically.
Equipment to follow up the suggestions
above might include:

H ion-exchange resins, activated
carbon, conductivity meter and ionic
analysis reagents

B reagents and instruments for:

e chemical analysis of minerals likely
fo be found in Mars soil

H two-way voice and text
communications link, with stopwatch
to time simulated transmission delay
before responding to received
insfruction

Experience of using sophisticated
instrumental techniques may possibly
be arranged through the mentor, local
company or university.




FUTURE TRAVEL: Gold Research Project - For Teachers

Suggestions for

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

B The scientific principles of space travel and the
problems to be overcome
¢ In addition to technological aspects, what
physiological and psychological problems would
astronauts face during a Mars mission?
e Consider some less obvious aspects, such as: is it
feasible to wash clothes in space?

B The major roles of biologists, chemists and
physicists in planning a space mission
¢ Who is responsible for aspects such as:
- calculating launch ‘windows' and flight paths
- designing life-support systems, including waste
disposal / recycling
B The various branches of engineering / fechnology
involved
¢ As well as spacecraft design and construction,
consider aspects such as:
- confrol and guidance systems
- communications systems
B How planning an astronaut mission differs from
planning non-human space exploration
e What are the consequences of having to:
- provide living accommodation within a
spacecrafte
- anficipate breakdowns / faults, accidents or
medical emergencies beyond the reach of
arescue?
- Do humans require different launch conditions
from inanimate payloads?

W The types of research and development activities
these careers might involve
* What types of activities would you expect to be
involved in as a suitably qualified new recruit?
* What types of qualifications and experience
would you need to enter such a career?

g J

www . brifishscienceassociation.org/projectideas

supporting students

Though primarily based on secondary data, the
Research project is likely to provide a more
meaningful experience if the student also
undertakes some practical work. Possibilities
include investigating:
W recovery and purification of used water
B food analysis fo develop long-term diefs that are
nutritionally correct and varied
B applications of on-board equipment that might
be carried, for instance -
e analytical techniques, such as gas analysis,
auto-titration, colorimetry and spectrometry
e physical insfruments, such as magnetometer,
altimeter / rangefinder, stereo camera

B communications problems caused by the fime
delay of signals between Earth and Mars

B possible flight paths / frajectories using fransfer
orbits

Gold Award students are required to have an
external Mentor (normally a scientist or engineer)
for their project. The Mentor’s role is to provide
guidance and support.

A Mentor with knowledge and/or experience of
space related science or fechnology would be
ideal. The Mentor might be involved in...

B academic or industrial research into, for
instance:

e some aspect of spacecraft technology or
space exploration

e physiological or psychological effects of
long-term space travel

e development of instruments for planetary
exploration and analysis

* long-distance communications

\Confoc‘r your Local Coordinator for guidonce)

Infernet search

B UK Space Agency
ukspaceagency.bis.gov.uk/default.aspx

W Science & Technology Facilities Council
stfc.ac.uk

B Rutherford Appleton Laboratory Space
science and fechnology department
http://www stfc.ac.uk/ralspace/default.aspx

B NASA www.nasa.gov/exploration
B European Space Agency www.esa.int

m National Space Biomedical Research Institute
nsbri.org

B Careers in space
\ ukspaceagency.bis.gov.uk/8422.aspx )
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FUTURE TRAVEL

Gold Research Project - For Students

The final frontier - exciting exploration or Martiaon madnesse

Between 1969 and 1972, twelve astronauts years, no human has ventured further than a

walked on the Moon. Since then we've sent space station in low Earth orbit, only a few

space probes sling-shotting across the Solar hundred kilometres up.

System, and landed Rover vehicles fo roam There is talk of astronaut missions to Mars, but

the red brown surface of Mars more than 75 can we, and should we, redlise these dreams?
\million kilometres away. Yet, in the past 35 /
| ...what technology, resources and commitment
HAVE YOU 9y

would be needed to land people on another

EVER WONDERED? etz

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

You have read that both NASA and the So you decide to research information on:
European Space Agency (ESA) plan to send m the various branches of science and
astronaut missions to Mars in 20-25 years time. engineering that combine to make
Becoming a scientist or engineer on such a interplanetary human space flights feasible

project seems to offer exciting career prospects,
but first you want to find out more about what
helping to develop a Mars mission might involve.

B details of some specific aspects of the project
that you might consider taking up as a career.

J

Health and Safety

. Should you decide to carry out any experiment or
think about... practical activity:

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

Some things to

B The scientific principles of space travel procedures are hazardous
and the problems to be overcome (b) assess the risks (think about what could go wrong
m The major roles of biologists, chemists and and how serious it might be)
physicists in planning a space mission (c) decide what you need to do to reduce any risks
m The various branches of engineering (such as wearing personal protective equipment,
involved knowing how to deal with emergencies and so on)
B How planning an astronaut mission differs (d) make sure your teacher agrees with your plan and
from planning non-human space risk assessment
exploration NOTE: Your teacher will check your risk assessment against that of
m Specific aspects of the project that your school. If no risk assessment exists for the activity, your teacher
particularly inferest you as a possible may need fo obtain special advice. This may take some time.
career (e) if special tools or machines are needed, arrange to
m The types of research and development use them in a properly supervised D&T workshop.
activities these careers might involve (f) if you are creating foodstuffs that are likely to be
\ j consumed, arrange to make them in a food

technology room, under hygienic conditions.
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FUTURE TRAVEL:

Gold Communication Project - For Teachers

The final fronfier - exciting
exploration or Martian madnesse

Between 1969 and 1972, twelve astronauts walked on
the Moon. Since then we've sent space probes sling-
shotting across the Solar System, and landed. Rover
vehicles to roam the red brown surface of Mars more
than 75 million kilometres away. Yet, in the past 35 years,
no human has ventured further than a space station in
low Earth orbit, only a few hundred kilometres up.

There is talk of astronaut missions to Mars, but can we,
and should we, realise these dreams?

HAEYOUEER o e o
WONDERED? '

space travele

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

You have been invited to give a presentation to m present both sides of the argument

the under-21 section of your local Astronomical m explain why one side outweighs the other, and
Society. Your subject is whether or not the cost of thus convince your audience that the cost of
space travel can be justified. You need to gather space fravel is, or is not, justified.

information that will allow you to weigh the ) ] )
problems to be overcome against past and NOTE: You may choose an alternative audience if you

wish, but they should be people with an interest in,

possible future, benefits of space fravel. Then use and some background knowledge of, space

your communication skills fo:

exploration.
- /

The Student Brief gives some triggers fo starf students thinking. B How will you present information? \
They should realise that each point friggers further thoughts. B How to be entertaining as well as informative
Encourage them to identify these themselves. However, if « How can you present information and numerical

necessary, prompts such as those below might be given, to data in interesting ways, rather than as dry facts
point students in suitable directions. and figures2 '

B What age-range you will aim at, so you can pitch e Can you think up some practical demonstrations
your presentation at an appropriate level of space research ‘spin-offs'2
* How much younger than 21 might some of
your audience be?
¢ What level of scientific understanding should
you assume?

B Using correct scientific language and terminology

* What are the consequences if your terminology is
incorrect, unclear or ambiguous?

* What is the best way to explain technical ferms,

B Presenting both sides Qf the orgu.men’r: mqking it clear bearing in mind the type of audience?
\(;vrg{);rlsgnst;)ppoﬁ one side; avoiding emotive B Understanding your subject
« What do you mean by the ‘cost of space travel'2 « |If you plan to present a cost-benefit analysis, can

you back up your statements with facts and

¢ How has previous space research benefited supporting evidence?

o M o
. C\;J:q?mfy IT% generotl. ts2 * What factors are being considered in the
arare the counter-argumentss Research and Practical projects?

g J
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FUTURE TRAVEL: Gold Communication Project - For Teachers

Suggestions for supporting students

In contrast to Researchers, Communicators should
spend the majority of their time working on how to
deliver their message, rather than information
seeking. Therefore, it would help if you and/or their
Mentor provided sufficient data and/or references
to get them started. Students can gather more,
once they have decided the focus of their project.

Gold Award students are required to have an
external Mentor (normally a scientist or engineer) for
their project. The Mentor’s role is o provide
guidance and support.

The Mentor might be involved in...

W academic or industrial research into, for instance:

¢ health or nutritional aspects of space fravel, or
physiological effects of long-term
weightlessness

e rocket propulsion systems, or satellite power
systems
* commercial applications of space ‘spin-off’
discoveries and inventions
B promoting, and seeking funding for,
space research
B scientific publishing on space research and
space fravel
B the development of ‘space tourism’
B developing spacecraft, or components thereof,
with a manufacturer

Contact your Local Coordinator for guidance.

POSSIBLE EQUIPHENT,
SIATERIALS AND
RESOURGES

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

B digital camera and access to
photo-manipulation software
B video camera and editing facilities

B access to someone skilled in preparing
and delivering presentations

B an audience for a dress rehearsal

B an independent audience to whom
fo present their project

B facilities for practising practical
demonstrations

Though primarily a ‘theoretical’ research

project, some time could usefully be

spent in the laboratory.

Requirements to demonstrate space

spin-offs might include equipment o

show how the following work:

H electronic ear thermometer (IR
detection and measurement)

H satellite dish (fransmission between
parabolic reflectors)

B smoke detector (absorption of
radiation by smoke particles)

B joystick (multi-directional
movement sensors)

\ home/spinoffs_feature_k_4.ntml /

Infernet search

B UK Space Agency
ukspaceagency.bis.gov.uk/default.aspx

B Science & Technology Facilities Council
stfc.ac.uk

B NASA www.nasa.gov/exploration

B Space spin-offs - brief list of topics to follow up
www.nasa.gov/audience/forstudents/k-4/

www . britishscienceassociation.org/projectideas




FUTURE TRAVEL

Gold Communication Project - For Students

The final frontier - exciting exploration or Martian madnesse

Between 1969 and 1972, twelve astronauts
walked on the Moon. Since then we've sent
space probes sling-shotting across the Solar
System, and landed Rover vehicles to roam the
red brown surface of Mars more than 75 million
kilometres away. Yet, in the past 35 years, no

-

human has ventured further than a space
station in low Earth orbit, only a few hundred
kilometres up.

There is talk of astronaut missions to Mars, but
can we, and should we, realise these dreams?

J

HAVE YOU
EVER WONDERED?

investments

You might like to imagine yours

...how Space Agencies justify the huge financial

in time, staffing and materials needed

for space travel?

elf in a situation such as...

You have been invited to give a presentation fo
the under-21 section of your local Astronomical

Society. Your subject is whether or not the cost of

space fravel can be justified.

You need to gather information that will allow
you to weigh the problems to be overcome
against past and possible future, benefits of
space fravel. Then use your communication

\skills to:

m present both sides of the argument

m explain why one side outweighs the other, and
thus convince your audience that the cost of
space fravel is, or is noft, justified.

NOTE: You may choose an alternative audience if you
wish, but they should be people with an interest in, and
some background knowledge of, space exploration.

Some things to

think about...

B What age-range you will aim at, so you
can pitch your presentation at an
appropriate level

B Presenting both sides of the argument;

making it clear why you support one
side; avoiding emotive arguments

m Using a mixture of communication
methods, including experiments

m How fo be entfertaining as well as
informative

m Using correct scientific language and
terminology

m Understanding your subject &
anficipating questions

m Who will advise you about preparation

K and delivery of your presentation?

J

Health and Safety

Should you carry out any experiments to support
your arguments:

(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
fo use them in a properly supervised D&T
workshop.
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Gold Practical Project - For Teachers
"“- u

The final frontier - exciting
exploration or Martian
madnesse

Between 1969 and 1972, twelve astronauts walked on
the Moon. Since then we've sent space probes sling-
shotting across the Solar System, and landed. Rover
vehicles to roam the red brown surface of Mars more
than 75 million kilomefres away. Yet, in the past 35 years,
no human has ventured further than a space station in
low Earth orbit, only a few hundred kilometres up.

There is talk of astronaut missions to Mars, but can we,
and should we, realise these dreams?

J

HAVE YOU EvER
WONDERED?

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

The European Space Agency is running a competition for
the best amateur design of a mobile miniature
laboratory, to explore and analyse the surface of another
planet. Participants must design and build a prototype
laboratory, which must be self-propelled, remotely-
controlled, capable of collecting soil samples for on-
board analysis and able to fit into a hemispherical
‘lander’ capsule, no more than one metre in diameter.

Participants are also required to suggest suitable on-board
instruments for exploring and analysing the terrain. They
are not expected to make or provide these, but must
explain the function of each insfrument and perform
experiments to show how they would work.

You have decided to enter the competition, so you need
to undertake practical work to test possible:

B methods for propelling and manoeuvring the mobile
laboratory

B power sources for propulsion and for the laboratory
instruments

B on-board experiments
B You must then build a prototype mobile platform for

\ your proposed laboratory. )

32

...what skills you need to design a high-tech
miniature mobile laboratory like a Mars Rovere

POSSIBLE EQUIPHIENT, .
IATERIALS AND -
RESOURCES

B Manual and instrumental analyfical
equipment, such as spectrometer and
colorimeter

B Single compounds and minerals likely
to be present on a planet’s surface

W Access to professional analytical
tfechniques

B A chance to study articulated robot
‘arms’ in action

B Workshop facilities and materials for
building their prototype platform

B Robotics kit for investigating and
building a robotic arm for the platform

B Electronics components for control
systems

W Experience of using sophisticated
instrumental techniques may possibly be
arranged through the Mentor, local
company or university.



FUTURE TRAVEL: Gold Practical Project - For Teachers

Suggestions for

The Student Brief gives some triggers to start
students thinking. They should realise that each
frigger implies that several ideas need to be
considered. Encourage them to identify these
themselves. However, if necessary, prompts such as
those below might be given, to point students in
suitable directions.

B Types of movement required and how these
might be achieved

* In addition to forward / reverse and cornering,
what other movements would be useful?

e How will it collect soil samples?

B Amount of power required for movement and
laboratory instruments, and how this could be
provided

B What would be a reasonable mass for a
planetary vehicle of this size2 How much power is
required for propulsion?@

B Communications between Mission Control and
the mobile laboratory

* What sorts of information need to be
communicated?
* Can you build-in a delay, to simulate signals
being transmitted between Earth and
another planete
[Depending on the complexity of the system, it is
acceptable to control the prototype via an
umbilical cable, not wireless.]

B Types of soil analyses that could be carried out,
and thus the types of instrument required

* How might compounds and their constituent
elements be identified?

* What other properties might be analysed
besides chemical composition?

B Other types of on-board instruments

¢ How will Mission Control determine the location
and orientation of the mobile laboratory?

* How can we take 3-D photographs of the
ferrain? (See
marsrover.nasa.gov/gallery/3d/spirit/)

B Construction materials for the mobile platform

e Bearing in mind conditions on the planet’s
surface, what are ‘best’ choices for the
various partse

e These are likely to be expensive, exotic
materials. So, what would be suitable
substitutes for your prototype?

.

supporting students

Though primarily based on laboratory
investigations and workshop activities, the
Practical project will require some initial research
info, for example, lunar and Martian rover
vehicles, robotics and analytical insfruments.

Gold Award students are required to have an
external Mentor (normally a scientist or engineer)
for their project. The Mentor’s role is to provide
guidance and support. The Mentor might be
involved in ...

W The constfruction of robot vehicles, or parts
such as robotic arms

» controlling robotic equipment, such as
assembly lines or bomb disposal robots

¢ satellite power systems

B developing spacecraft, robotic equipment, or
components thereof, with a manufacturer

B commercial use of robotic systems

W a past, present or future space project, such
as the European Space Agency's Mars Express
/ Beagle mission

B scienfific publishing on space research or
robotics

Contact your Local Coordinator for guidance.

www . brifishscienceassociation.org/projectideas

- J

Infernet search

B UK Space Agency
ukspaceagency.bis.gov.uk/default.aspx

B Science and Technology Facilities Council
stfc.ac.uk

W Rutherford Appleton Laboratory Space
science and technology department
http://www.stfc.ac.uk/ralspace/default.aspx

B NASA
www.nasa.gov/exploration

W European Space Agency
www.esa.int

- J
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FUTURE TRAVEL:

Gold Practical Project - For Students

The final frontier - exciting exploration or Martiaon madnesse

Between 1969 and 1972, twelve astronauts human has ventured further than a space
walked on the Moon. Since then we've sent station in low Earth orbit, only a few hundred
space probes sling-shotting across the Solar kilometres up.

System, and landed Rover vehicles to roam the  There is talk of astronaut missions to Mars, but
red brown surface of Mars more than 75 million  -qn we, and should we, realise these dreams?2
kilometres away. Yet, in the past 35 years, no

N J
HAVE YOU EVER WONDERED?

...what skills you need to design a high-tech miniature mobile laboratory
like a Mars Rover?

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

The European Space Agency is running a competition and perform experiments to show how they would work.

for the best amateur design of a mobile miniature You have decided fo enter the competition, so you

laboratory, to explore and analyse the surface of need to undertake practical work to test possible:
another planet. Participants must design and build a

prototype laboratory, which must be self-propelled,
remotely-controlled, capable of collecting soil samples

B methods for propelling and manoeuvring the
mobile laboratory

for on-board analysis and able to fit info @ B power sources for propulsion and for the laboratory
hemispherical ‘lander’ capsule, no more than one instruments
metre in diameter. B on-board experiments
Participants are also required to suggest suitable on- B You must then build a prototype mobile platform for
board instruments for exploring and analysing the your proposed laboratory.
terrain. They are not expected to make or provide

Qwese, but must explain the function of each instrument j

Health and Safety

Thlﬂk CIbOUT... Shoulq you d_e§:|c.Ie to carry out any experiment or
practical activity:

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

m Amount of power required for (b) assess the risks (think about what could go wrong

movement and laboratory instruments, and how serious it might be).

and how this could be provided (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.

Some things to

B Types of movement required and how
these might be achieved

m Communications between Mission
Control and the mobile laboratory

B Types of soil analyses that could be
carried out, and thus the types of
insfrument required

m Other types of on-board instruments NOTE: Your Teoche_r will check your _risk ossessmen_f ggoinsf that of
. . . your school. If no risk assessment exists for the activity, your teacher
m Construction materials for the mobile may need fo obtain special advice. This may take some fime.
K platform / (e) if special tools or machines are needed, arrange
to use them in a properly supervised D&T workshop.
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WHAT’S NEKT?

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:

m Registration forms

B Support and further ideas

| Links with Mentors in industry or Higher
Education

m CREST Profile Forms, which guide
students as they work

m Information on CREST Regional and
National events

m Assessment of Awards at Silver and
Gold level

m Certificates for successful projects

Contact details for your Local Coordinator
and registration fees are listed online aft:
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@biritishscienceassociation.org

CREST Awards are supported by:

- Abbott
wEE =

A Promise for Life






