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Schools Membership costs only £10 a year. Benefits include 
Microbiology Today, advance copies of new teaching resources  
and discounted fees on SGM INSET courses. To join see  
www.sgm.ac.uk/membership. Enquiries: education@sgm.ac.uk  
or go to www.microbiologyonline.org.uk for full details of 
resources and activities.

laboratory practice, present minimum 
risk and offer a valuable educational 
experience.

The risks
Pathogenic microbes are officially 
categorized according to risk, currently 
by the Advisory Group on Dangerous 
Pathogens (ACDP) in consultation with 
the Health and Safety Executive. The 
ACDP is an advisory committee of the 
Health and Safety Commission that 
also advises Health and Agriculture 
Ministers.

The categorization involves allocation 
of ‘biological agents’ to four Hazard 
Groups, i.e. (in decreasing order of 
risk): Group 4 (e.g. Ebola virus), Group 
3 (e.g. the bacterium Mycobacterium 
tuberculosis), Group 2 (e.g. Aspergillus 
fumigatus a fungus causing a bronchial 
infection), and Group 1 for those 
considered unlikely to cause human 
disease. It is from Hazard Group 1 that 
the list of cultures considered suitable 
for use in schools and colleges is drawn.

Suitable cultures
Over the years, a succession of 
approved lists of cultures suitable for 
schools and colleges has been drawn 
up by government education ministries 
advised by groups with expertise in 
microbiological aspects of education 

schoolzone

In brief
Curriculum changes in 
England, Wales & Northern 
Ireland

GCSE science
The criteria have been revised by 
the Qualifications and Curriculum 
Authority (QCA) and each awarding 
body has created a new suite of 
courses. These aim to offer a more 
contemporary approach to science 
teaching, with greater flexibility and 
choice for students. Teaching of the 
new courses began in September. The 
good news is that microbiology has a 
higher profile.

www.qca.org.uk/12265_14491.html

Post-16 science
Changes are also in the pipeline for 
post-16 students and new AS- and 

For DIY enthusiasts
In addition to working with pure cultures, there is also 
a place for investigations using natural materials and 
commercial products. Here are a few pointers to some 
straightforward activities:

Observe successions of protozoa and algae developing 
in a hay infusion (hay + pond/lake water) at ambient 
temperature (maximum 25 °C) weekly using a ×10 
objective lens.

Look for bacteria in yoghurt by staining a smear of natural 
yoghurt (read the label) by Gram’s method and examining 
with, preferably, an oil immersion objective lens.

Show the effect of heat on bacterial survival by preparing 
streak plates on nutrient agar from soil suspensions that 
have been heated at a range of temperatures, e.g. 60, 
80, 100 and 121 °C, then incubate. The plate from an 
unheated control sample may show zones of inhibition  
of growth (antibiotic production?).

Show the presence of microbes on healthy leaves by 
pressing a leaf on the surface of agar plates (nutrient agar 
for bacteria; malt extract agar or dextrose potato agar 
for fungi). Remove the leaf and incubate. Discuss the 
relevance to composting and ensilage.

DIY enthusiasts might also consider it convenient to 
maintain a laboratory collection of cultures instead of 
purchasing a new culture each time one is needed.

and health and safety in school science. 
Developments in syllabuses and 
modifications to the ACDP categories 
occur from time to time in the light 
of improved knowledge and changes 
in legislation, and are taken into 
account. The current list* (2001) was 
the result of a widely representative 
safety conference convened by the 
Association for Science Education. 
Revisions included additions to 
the previous approved list and the 
introduction of helpful notes on the 
educational use and maintenance for 
each culture.

Using the approved list
It is essential to refer to the current  
list because it supercedes all previous 
lists. The current one consists of 28 
bacteria, 40 fungi and 6 viruses; also 
listed are eight bacteria and a fungus 
now considered to be unsuitable. 
There is a general comment about 
the use of algae, protozoa and slime 
moulds, though none are named.

The approved list is not intended 
to be definitive and other cultures 
may be used if competent advice is 
obtained*. However, teachers wishing 
to use, at work levels L2 and L3 (levels 
that apply to practical microbiology 
work), cultures that are not listed as 
presenting minimal risk, must have 
had suitable training in microbiological 
techniques*.

Obtaining cultures
Recognized specialist suppliers* 
provide cultures chosen from the 
approved list, but for commercial 
reasons do not carry all those listed. 
They also stock ranges of algae, 
protozoa and slime moulds. There 
are differences between suppliers’ 
lists, so it is useful to compare current 
catalogues – and ask why a particular 
culture is not on offer because a 
succession of enquiries may result in a 
change of policy. Allow plenty of time 
for delivery (read the small print) and 
for preparation of cultures so that they 
are growing actively for class use.

It’s a culture thing
With the good news that more practical microbiology is being carried out in 

schools these days, John Grainger offers some helpful advice on choosing and 

using the right microbial cultures.

There are signs of a resurgence in the 
teaching of microbiology in schools 
and colleges. One pleasing indicator 
is the strength of SGM initiatives, 
e.g. the schools membership scheme 
has more than 400 members and the 
basic practical microbiology course 
for teachers and technicians will pass 
the landmark of 50 courses and 1,000 

delegates this year.

Also, there are developments on the 
syllabus front. The new 21st Century 
Science and other GCSE specifications 
contain a welcome increase in 
microbiology content. Inevitably, such 
developments draw many teachers 
and technicians into unfamiliar areas. 
Consequently, there are increasing 
demands for basic advice on how to 
meet the requirements for practical 
work, especially as practical aspects of 
specifications often receive inadequate 
support from the guidance provided.

As we welcome new entrants to the 
field and as much practical work 
involves working with pure cultures, 
it is timely, therefore, to revisit the 
questions of which cultures are suitable 
for use, who decides, where the 
information is published and how the 
cultures can be obtained. To start with, 
there is an approved list of cultures for 
use in schools and colleges that, given 
observation of good microbiological 

*Details available from, e.g. ASE, CLEAPSS, MiSAC, SGM and 
SSERC (see Further information below).

 John Grainger 
 MiSAC Chairman, Visiting Fellow at the University  
 of Reading and co-deliverer of SGM’s basic practical  
 microbiology courses for teachers and technicians 
 (e j.m.grainger@reading.ac.uk)

Further information
Free from SGM (education@sgm.ac.uk):

Basic Practical Microbiology: a Manual (2006). SGM.  
ISBN 0-95368-383-4

Practical Microbiology for Secondary Schools (2002). SGM. 
ISBN 0-95368-382-6

From ASE Bookshop (www.ase.org.uk/htm/book_store/):

Topics in Safety: Topic 15 (2001), 3rd edn. ASE.  
ISBN 0-86357-316-9 (£18 to ASE members; £30 to non-members)

Websites

Association for Science Education (ASE) – www.ase.org.uk

CLEAPSS – www.cleapss.org.uk

Microbiology in Schools Advisory Committee (MiSAC) –  
www.microbiologyonline.org.uk/misac

Scottish Schools Equipment Research Centre (SSERC) –  
www.sserc.org.uk

SGM – www.microbiologyonline.org.uk

A-level science courses will be taught 
from September 2008. With QCA 
criteria in place, the awarding bodies 
are currently devising new courses. 
The aim is to offer more contemporary 
content and foster the development 
of investigative skills. In biology, the 
course specifications must ensure there 
is an appropriate balance between 
animal biology, plant biology and 
microbiology. Students will be learning 
more about micro-organisms than 
before.

www.qca.org.uk/16182.html

Specialized diploma
As part of its 11–19 reform programme, 
the government is introducing a new 
employer-led Specialist Diploma. 
Originally science was left off the list of 
subjects, but with GNVQ science being 
phased out from 2007 and following 
demands from industry, the QCA 
has been investigating the possibility 
of having a diploma in science. This 

has included a consultation to which 
SGM responded. With the new GCSE 
in Applied Science just beginning 
to take off, many in the science 
community feel that the new diploma 
would be an unnecessary qualification 
that adds to the burden of educators of 
this age group.

www.qca.org.uk/17112.html

Chemistry for non-specialists
The Royal Society of Chemistry 
(RSC), supported by GlaxoSmithKline 
and the DfES, is organizing a new 
teacher training initiative. A 3-year 
programme of courses has been 
designed to raise the confidence 
and expertise of non-specialists 
teaching KS3 or KS4 chemistry in UK 
secondary schools. The charge for 
each 4-day course is only £120 + VAT. 
For detailed information about the 
courses and their venues:  
www.rsc.org/chemnonspecP.
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Healthy Kids: Illness and Injury
S. Goulding, Evans (2006), £5.99, pp. 32, ISBN 1-84234-319-X

 
 
 
 

Healthy Kids: Taking Care of Your Teeth
S. Goulding, Evans (2006), £5.99, pp. 32, ISBN 1-84234-316-5

 
 
 

 Lucinda Hall, Queen Mary, University of London

Pupils in England find science A-levels too 
difficult and other subjects more ‘funky’. 

This was the conclusion of the recent 
report of the House of Lords Select 
Committee inquiry into Science 
Teaching in Schools. The Committee 
noted that one reason why the number 
of pupils taking A-level sciences had 
declined was simply fashion, with 
competition from new options such 
as psychology and media studies. 
A more fundamental problem was 
that traditional science subjects are 
perceived by pupils as more difficult, 
a perception that the Lords felt was 
indeed backed up by evidence from 
A-level scores. The problems were 
compounded by school league tables, 
poor labs, unfounded health and 

For two mornings in October, GlaxoSmithKline (GSK) 
Consumer Healthcare at Weybridge ran a science fair 
at Heathside School in Weybridge for over 200 year 10 
students.

We ran the fair with the broad aim of trying to show 
the students that a science education or career doesn’t 
necessarily mean you end up turning into Prof. Pat Pending 
from the ‘Wacky Races’. People with science degrees and 
training from across the GSK Consumer Healthcare business 
all contributed to the fair, showing how they were using 
their science to do their job, even though it might not look 
like science now. Some of this was encapsulated in a small 
booklet containing education and career biographies of 
many of the ‘scientists’ involved in the fair, and was given to 
each student.

The fair consisted of a number of sections that the students 
travelled round and visited for 15–40 minutes, depending 
on the section (a lesson in logistics). At each point the 
students were given demonstrations and then the chance  
for some hands-on experience and the opportunity to talk 
to the scientists.

The microbiologists demonstrated a variety of methods  
to support microbiological claims on products. We showed 
the students different bacteria under the microscope and 
normal hand ‘flora’ on a large agar plate (prompting many 
students to wipe their hands on something), and talked to 
them about our different career paths and the opportunities 
there are to be able to work outside the laboratory. SGM 
kindly supplied some excellent posters on various aspects 
of microbiology (which the school has kept for science 
classes), careers leaflets and booklets, as well as some very 

attractive ‘giveaways’ (promoting www.biocareers.org.uk  
and www.microbiologyonline.org.uk) which went down 
very well!

Formulation scientists gave insights into making products, 
ensuring products have the correct appearance, feel and 
function. This led into sensory science and how the senses 
of taste, smell and texture are important, particularly in oral 
products. Some strange coloured sweets with unexpected 
flavours were found at this session – fortunately no earwax 
flavour!

A breathalyser from the analytical scientists demonstrated 
factors such as sensitivity and specificity, and being able to 
quantify an analyte. With an artist in the innovation and 
marketing session the students’ ideas generated from a 
product brief were brought to life, ending up with concepts 
showing how their ideas could turn into a finished product.

The process engineering group demonstrated some 
equipment and design considerations in putting the stripes 
into toothpaste (in school colours, of course). There 
was even time for ‘dressing-up’ for Good Manufacturing 
Practice. Health and Safety went off with a bang (literally, 
but safely) when illustrating pyrotechnically some of the 
dangers of powders and dusts if not handled correctly.

The response from the students was excellent, with 
questions and interest at all the sections. The feedback from 
the teachers was that there was a lot of positive talk and 
enthusiasm about the fair and they look forward to doing it 
again next year with a new set of potential scientists!

 Kevin Charman
 Microbiologist, GSK Consumer Health R&D  
 (e kevin.m.charman@gsk.com)

GlaxoSmithKline 
science fair 
at Heathside 
School, 
Weybridge

Book reviews

 Year 10 pupils at the GSK science fair in October. Kevin Charman

Lords investigate 
schools science 
teaching

safety fears and a shortage of specialist 
teachers. The stress on test results 
had created a culture of ‘teaching to the 
test’, forcing teachers into ‘narrow and 
uninspiring methods of teaching’. The 
report also expressed concern that the 
new ‘light touch’ Ofsted inspections 
would mean there would be no future 
evidence base on the quality of science 
teaching in schools.

The Peers recommended a broadening 
of the A-level curriculum to ensure 
that students do not over-specialize 
before they have seen the merits of 
pursuing science. They felt that longer-
term incentives were essential to attract 
science teachers into the profession 
and that all teachers should undergo 
mandatory subject-specific continuing 

professional development each year, 
with additional money allocated to pay 
for supply cover. They also called for 
the Government to improve the quality 
of careers advice in schools as a matter 
of urgency.

The SGM submitted written evidence 
to the inquiry and Sue Assinder, 
SGM Education Officer, gave oral 
evidence as Chair of the Biosciences 
Federation Education Committee. The 
report specifically notes the concerns 
expressed by the SGM that teachers 
do not always know where to find 
authoritative health and safety advice. 
It urges the Government to act to 
secure the future of practical science in 
schools, including a central website to 
address health and safety fears.

 Sue Assinder 
 SGM Education Officer

Further reading
House of Lords Science and Technology 
Committee (2006). Science Teaching 
in Schools: Report with Evidence. 10th 
Report of Session 2005–06. London: The 
Stationery Office.

www.parliament.uk/parliamentary_
committees/lords_s_t_select/teaching.cfm

Covering topics from coughs and colds to cancer, this is an 
attractive format and should be of interest to 7- to 11-year-
olds. Unfortunately, it is inconsistent in the balance between 
keeping it simple and using medical or scientific terms. We 
are told that colds are caused by viruses, so can’t be treated 

with antibiotics, but in the glossary that antibiotics kill 
‘germs’. The definition of diarrhoea as ‘your stool is runny’ 
is not much help to most children I know. Also mucus is 
misspelt as mucous (almost) throughout. I’m afraid this book 
tries to cover too much ground and just misses the mark.

I love the photographs in this delightful book, showing 
lots of toothy smiles. There is plenty of sensible advice 
about tooth care, and information about what dentists 
do, all helped along by interesting asides such as the 

number of teeth a giant armadillo has. The text is written 
in straightforward language and the layout makes it easy to 
dip into. I would recommend this book for children around 
7–11 years old.


