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GoingPublic

Liz Sockett held a Millennium Award jointly with Norman
Brown, who is the Head of Biology at the RNIB New
College Worcester, a high school for pupils with visual
impairments. Using the award, Norman and Liz have been
involved in a variety of activities to promote the under-
standing of genetics by sighted and visually impaired
school students. Together with student helpers from
Nottingham University, where Liz is based, they have 
produced a practical called Colours, colonies and clones
which uses colour mutants of photosynthetic bacteria
along with DNA gel electrophoresis to teach high school
students about genetics. The pack covers plasmid cloning,
complementation and the idea of multi-step biosynthetic
pathways encoded by multiple genes. The project is safe
as it uses pond-dwelling bacteria. Norman already has
experience of adapting DNA gel kits for use by sixth form
students, so the whole practical is accessible to visually
impaired pupils too. In its current form the practical uses
transposon mutants and strains carrying plasmids, which
means that it must be used, by law, at a centre registered

Going Public
provides a forum 
for readers of
Microbiology Today
to pass on their
experiences of
communicating
science to a wider
audience than their
fellow scientists.
Contributions are
always welcome.

Effective vaccination pro-
grammes have greatly
reduced, and in some cases
eliminated, our risk of infec-
tion from life-threatening 
illnesses such as smallpox,
polio and measles. Current
research is exploring ways
of providing vaccines to
protect individuals through-
out their life against a whole
range of diseases. Why is
vaccination important? What
new developments are
being made? What are the
risk factors involved? How
do our needs change with
age? And what does the
next millennium hold?

● Chairman: Dr David
Elliman (Consultant in
Community Child Health, 
St George’s Hospital
Medical School, Tooting)

Two people closely associated with the SGM were 
fortunate enough to obtain UK Royal Society–British
Association Millennium Awards for activities to promote
science in 1999: Liz Sockett, Education Officer on
Council and Jane Westwell, Administrator in the
External Relations Office. The scheme is now closed.

The figure above shows a small-scale model representing,
rather incompletely, the full-size ‘Millennium Bug’, a model
of Escherichia coli magnified 2 x 106, being made by the
author. At this magnification the molecules which make 
up the bacterial interior are ‘seen’ as tangible structures
set out in a cutaway from a rod 4.6 x 1.6 m size, bordered
by ‘external solution’ (aerobic, light blue; anaerobic, 
dark blue).

The author plans – barring disasters – to have the 
Bug ready for the Warwick Meeting in April 2000.
Arrangements are in progress for its exhibition at a 
museum for a period thereafter. It is believed to be the
biggest model bacterium in the world (Guinness World
Records are interested!) and a novel contribution to 
microbiological education.

The author will welcome offers of prints of E. coli
to accompany the model. An article on the Bug should
have appeared in the January issue of Biochemical
Education.
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Millennium Awards

The ‘Millennium
Bug’ for Warwick…
…an experiment in education

■ SGM Public Symposium

1845, Monday 17 April 2000
Lecture Theatre, Royal Museum of Scotland
Vaccination is for Life

for GM work. The practical is designed to be run in the
labs of the new Millennium Science Centres (which open
in 2000). A version of the practical using point mutants
with colour defects is also being developed so it can be
legally used in schools without GM licences.

Liz and her students have also used the Millennium Award
to promote genetics in other ways. These include: a 
display on tactile science at the Tomorrow’s World Live
exhibition at Olympia; a talk on micro-organisms and
Genetics to 200 junior school pupils at a Nottingham
Cinema; a debate on gene ethics with sixth formers and
the Provost from a church school; and the production, with
two students, of packs on genetics and human variation,
and on genetic disease for use in schools. The resources
developed using the Millennium Award will continue to be
used to attract pupils into studying genetics well into the
21st century.

Henry Tribe

BELOW:
A blind RNIB pupil testing
prototype tactile diagrams of cells
and RNA with a student helper.
PHOTO LIZ SOCKETT



Each team had a laminated
set of beautiful electron and 
photo micrographs of 
suitable micro-organisms
and some jolly, coloured
diagrams of simplified 
bacterial and yeast cell
structures. These formed
the basis of the activities
since children could copy
them in drawings, make 
3-D models using coloured
salt dough or collages with pasta shapes and dried pulses.
Jane’s kitchen was reduced to chaos while specimen
models, collages and handkerchief paintings were made
and experiments, such as dough races, tried out.

The day of reckoning arrived and the intrepid teams set
out to the first playscheme site. One team (2nd year
microbiology students, Sophie and Claire) had very little
experience of science communication activities so Jane
accompanied them on the first day and ran the workshops
so they could see what they would be dealing with. After
that they were confident enough to go it alone and man-
aged with the occasional visit and follow-up telephone 
call from Jane. The second team (environmental science
graduates, Kathy and Emma) were able to launch straight
into the project and before long were coming up with
innovative ideas for extra activities that the children could
enjoy alongside those originally planned.

Both teams quickly adapted to the different types of
accommodation and daily structure offered by the play
scheme sites (19 in total) and developed ways of keeping
the attention of groups of children of widely ranging ages
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In the 1999 summer holidays more than 800 children in
Reading explored the amazing world of microbes. This
was made possible by a Royal Society and British
Association Millennium Award which funded a collabora-
tive project between Jane Westwell of the External
Relations Office at SGM HQ and Reading Borough
Council. The Award scheme funded science professionals
to work (in their own time) with a community group to
bring science to a target audience. Having seen the
enraptured faces of children at SGM setWeek activities,
Jane thought it would be a good idea to bring similar
workshops to children who might not normally be exposed
to science outside of the classroom. Reading Borough
Council run excellent playschemes which are accessible
to all children in the town, including the socially disadvan-
taged. Jane planned to employ two graduate students to
travel around the playscheme sites and introduce children
to microbes through a mixture of simple, safe experiments
and arts activities. Play development staff at the Council,
always on the look out for new ideas, welcomed the idea
and offered to support two extra students. This type 

of project was a good 
candidate for funding since
the target audience was 
too small and local to be
funded by the SGM. The
Society supported Jane’s
application by allowing her
to use office facilities 
free of charge and to take
unpaid leave to manage the
project (the cost of which
was reimbursed to Jane 
as part of the award).

By May 1999, Jane heard
that her proposal had been
successful and the project
could go ahead. The rush
began to find four people
with the background knowl-
edge, communication skills
and, above all, patience to
deliver a set of workshops
to a mixed and unpredict-

able audience for an exhausting five weeks. This was no
easy task, mainly due to the accelerated timescale
brought about by late decision-making by the award panel
(the process has since been made more timely). However,
eventually four volunteers were found who were brave
enough to face groups of young children with a subject
usually considered as hard or boring (if thought of at all).

A training session delivered by John Schollar of the
NCBE and Dariel Burdass (SGM Education Assistant), 
to prepare the students for the trials to come, was 
followed by two days of further preparation at Jane’s
house. Activities were planned and the teams discussed
how best to grab audience attention and make micro-
biology relevant to the children’s lives. The obvious choice
was to make liberal use of the ‘yuck’ factor and to talk
about ‘poo’ (organisms involved in sewage treatment),
‘snot’, mouldy bread and microbes on the body. To counter
this, ‘good’ microbes were emphasized and plenty of refer-
ence was made to bread, yoghurt, cheese and medicines.

Teaching young
children about the
significance of
microbes is very
important, but
challenging to
accomplish. Here
two approaches are
described, both of
which have proved
to be successful in
practice.

Microbes on vacation

THIS PAGE:
Young children learn about
microbes at Reading Borough
Council playschemes.
PHOTOS SGM
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and abilities, who after all were there to have fun. By the
end of the five weeks both teams had several home-made
thank-you cards from the children and had heard many
pleas to come back to the site soon. Comments from the
children included “It was really good fun”, “Much better
than science at school” and “I really liked finding out about
microbes”. Like any good PUS event, the workshops were
evaluated by the children and not one negative comment
was made. This was backed up by positive feedback
received from all play development workers, despite some
reservations about trying to ‘teach’ children during a day 
of play. It is fair to say that the workshops offered a 
novel activity which was delivered in a fun way and those
children who came to more than one session did remem-
ber much of what they had learned weeks earlier. We can
only hope that some of this knowledge sticks with them in
the years to come. 

So what did we gain from the experience? Jane got 
valuable experience in managing two completely different
teams of workers and learned that what might seem like a
good idea at the time can snowball into something really
BIG! The SGM got a good set of well tried and evaluated
activities for future use.

■ Further information
If you would like details of the activities for use at an event
you may be planning, contact Dariel Burdass in the
External Relations Office (e-mail education@sgm.ac.uk or
tel. 0118 988 1835). Workshops based on the activities
will also be running for two weeks as part of the children’s
hands-on sessions at the Edinburgh International Science
Festival, if members in the North of England or Scotland
would like to see them in action.

■ Introducing microbiology in primary
schools
While it is encouraging to learn, from the evidence of
Standard Attainment Tests (SATs) exams, that the 
standard of English and Maths among UK primary school
children is increasing, many are concerned that this may
be at the expense of subjects which are not deemed as
important in the National Curriculum. As there is the 
worry that elements of the science curriculum risk being
marginalized, it is beneficial for university scientists to
offer their local schools support in these areas where 
possible. In the past four years primary school children in
the Swansea area have gained from a collaboration
between myself at the university, supported by the
BBSRC Schools’ Liaison Scheme, and a local charitable
organization, the Mumbles Science 2000 Centre, to offer
hands-on experience in biological investigations. This
year, with support from the SGM Education Development
Fund, the focus has been to introduce a microbiology 
project. The project introduces the concepts of how 
ubiquitous and varied micro-organisms are, how they can
be visualized either as colonies on plates or as individual
cells under the microscope, the importance of personal
hygiene and how we depend on some micro-organisms
for valuable products like antibiotics.

Aimed at children at Key
Stage 2, the workshop starts
with a discussion on what
the children understand
about micro-organisms.
They tend to appreciate 
the danger of an ‘invisible’
germ, be it bacterium or
virus, largely based on what
they have been told at
home and in school. But this
concept is not very tangible
unless they can see for
themselves exactly what
micro-organisms look like
and where they can be
found. The concept of size
is difficult to come to 
terms with as ‘small’ usually
describes an object still 
visible to the naked eye. 
A useful approach, as sug-
gested by Dr Liz Sockett
(see Microbiology Today, Vol. 26, p. 33) is to compare 
a normal-sized printed full-stop with a magnified 5 m
diameter ‘full-stop’, made of paper or material, this repre-
senting the size of a full-stop if a bacterial cell is magnified
to the size of a ‘Smartie’. Given their size, we explain how
individual cells can only be seen using a microscope, as
they will see for themselves. Alternatively, we can grow a
micro-organism on a jelly so that each cell is amplified to
form a colony, a mass of 10 million cells visible to the
naked eye. A taxing exercise for them is to see how 
far they can continue doubling figures in their head, to
illustrate exponential growth. We also discuss their knowl-
edge of what micro-organisms do; cause disease is the
commonest suggestion, but some know about compost-
ing and food products like yoghurt and bread. They can

Education Development 
Fund report

ABOVE:
Swansea primary school children
examine colony morphology with
the aid of a flexcam, microscope
and TV monitor.
PHOTO PAUL DYSON
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the medium. In general, the children are truly enthused by
the results of their investigation and the evidence before
them of a previously unseen world of life all about them.
Moreover, it brings home quite emphatically why they
should be concerned about hygiene.

This new world can be further illustrated to the whole
class using a flexcam, microscope and TV monitor. To
emphasize just how useful some bacteria are, the 
class can be shown a culture of an antibiotic-producing
streptomycete. These bacteria have a particularly 
beautiful colony morphology and produce aerial mycelia
and spores. One of the best species for demonstration
purposes is Streptomyces coelicolor which produces two
pigmented antibiotics. These features can be best shown
on a TV screen using a flexcam with macro lens to magnify
the plate culture. To demonstrate another way to observe
bacteria, by magnification, the flexcam can be used
together with an oil-immersion microscope. Using this
set-up, the class can be shown single bacterial cells 
magnified 600-fold. One idea is to use a common recA
lab strain of Escherichia coli suspended in water on the
microscope slide. These cultures usually contain a mixture
of rods and undivided filaments in which the septa are 
visible – useful for talking about how they reproduce. The
children are generally fascinated by the images of 
animate cells ‘swimming’ about on the screen (in contrast
to their seemingly inanimate plate colonies). They are
encouraged to record pictorially what they observe – 
E. coli is easy to spell! Finally, they are given a multi-choice
quiz based on what they might have learnt over the two
sessions.

During this year the project was introduced at 8 primary
schools and subsequently over the summer holidays at
the Mumbles Science 2000 Club, reaching a total of over
500 children. It proved a big hit among pupils and teach-
ers alike. Hopefully the success of the project will lead to a
much better understanding of the microbial world among
these children, and stimulate an interest among a few to
learn more about the subject later on.
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■ SGM Education Development Fund
2000
Applications are invited for the next round of awards. 
See website (http://www.sgm.ac.uk) to download a
form and rules, or contact grants@sgm.ac.uk

easily latch on to the idea of ‘good guys’ and ‘bad guys’.
Just why we wash our hands, brush our teeth or clean the
kitchen is often poorly understood, as it has often been
instilled in them as a necessity, but poorly justified.

For the practical element of the project, the children 
are divided into groups and each group is provided with
nutrient agar plates, one also containing ampicillin. They
are given cotton-buds for use as swabs. Each group can
sample the microbiological flora from a particular source.
The simplest is to concentrate efforts on swabs from
hands and teeth, although there is no reason with a large
class, why other surfaces or media within the school or
from outside cannot be tested. Working in pairs, they 
inoculate a quarter of a Petri dish with their swab before
and after treatment with a bactericide, and also a quarter
of their plate containing ampicillin. For sampling from
hands or other external media and surfaces, the children
swirl their cotton-bud in ‘Fairy Liquid’, diluted 1 :10, as the
bactericide. This kills the majority of micro-organisms on
their swabs and the result is visualized by the very few
colonies which subsequently arise on the agar plate. For
teeth samples, they swirl their swabs in a ‘fortified’ mouth-
wash. Commercial mouthwashes are largely ineffective as
bactericides, but to emphasize the importance of oral
hygiene it is important for the children to observe an
effect. Hence the mouthwash is mixed with lab ethanol.

Having made sure the plates are correctly labelled, they
are taken to the university for incubation. They are then
sealed up individually with ‘Parafilm’ and placed in zip-lock
freezer bags in preparation for a follow-up visit to the
school. The children are instructed on the potential danger
of these microbiological cultures and why, under no 
circumstances, should they remove the plates from their
bags. They can easily screen the sealed and bagged
plates and score the results, entering the data on colony
numbers and variety in their notebooks. They can note the
effects of the bactericide they used and the antibiotic in

■ Safe practice
Anyone considering 
organizing microbiological
investigations in schools
should carry out a risk
assessment first. The SGM
External Relations Office 
is always pleased to give
advice and has produced a
factsheet on safety and
GLP in schools.

e-mail education@sgm.
ac.uk or download the
sheet from the website:
http://www.sgm.ac.uk

ABOVE:
With the support of the SGM
Education Development Fund,
primary school children learn 
about the fascinating world of
microbiology.
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