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INTRODUCTION

NEWS

School’s out for summer

Welcome to the third issue of
SASPnews. It’s nice to see at least
one vocation that continues to
earn both respect and offer job
satisfaction. Teaching is never an
easy job but we hope that SASPnews
can help to provide a useful buffer
and a few minutes’ distraction from
the front line.

In this issue we hear about
chemists from Cumbria being let
loose at the Catalyst Museum in
Widnes. A fun day was had by all.

Further south, Keele was the
scene of a mass exodus, as several
Keele SASP graduates escaped
the classroom for the day and
descended on Alton Towers. Despite there being no
supervising adults present, the graduates resisted the
lure of running amok and instead enjoyed a variety of
rides, all in the name of scientific research.

We announce the results of the Planet SciCast
(www.planet-scicast.com) awards, where budding
film-makers from across the UK display their
science-related short films.

The Institute’s very own Taj Bhutta features some
useful physics career resources, which might help to
convince your students that there are both rewarding
and well paid physics-related careers out there.

We hope that you enjoy your read and don’t hesitate
to get in touch with any news or suggestions for future
articles and events for physics and chemistry teachers.
Lara Ogunbawo, SASP commissioning editor
James Camp, SASP assistant editor

What’s SASP all about then?

The Science Additional Specialism Programme is

for teachers who need to teach physics or chemistry
but don’t have a degree or PGCE in these subjects.
Attending the 40-day course helps them to develop

a knowledge of physics or chemistry and gain some
subject-specific pedagogical skills. For further details
about the scheme, visit www.tda.gov.uk/teachers/
continuingprofessionaldevelopment/science_cpd.
aspx. The Institute of Physics (IOP), the Royal Society
of Chemistry (RSC) and the Gatsby Charitable
Foundation offer an additional programme of support
to all SASP course participants involved in the initial
two-year pilot. For further details about our support
programme, visit www.iop.org/activity/education/
Teacher_Support/sasp/page_33328.html.

Women physics students
win prestigious film prize

The winning SciCast Physics team gets its Geiger—Miiller groove on.

Short physics films swept
the board at the Planet
SciCast awards ceremony, a
competition for young people
across the UK who have made
mini movies of exciting science
experiments.

Two physics films attracted
particular attention: a
girl group’s rap called The
Geiger-Miiller Groove won the
most entertaining, best original
score and best physics film,
while a film about the Large
Hadron Collider’s search for
the God particle, made using
stop-motion animation, won
awards for best technical and
artistic achievement and best
film from a secondary school.

The year-12 rap group from
Sydenham High School in
South East London takes £600
worth of Amazon vouchers
back to its school for the
three award wins but, as the
awards ceremony’s compere,

Kate Humble, presenter of
Springwatch, said: “Success
at the awards ceremony
highlights the girls’ skill at
communicating physics in a
novel and entertaining way that
will undoubtedly catch the eye
of science-show TV producers.”

The girls from Sydenham
High School disagree with the
notion that physics is a difficult
subject. Natania Dunher, who
wrote the rap about alpha, beta
and gamma particles, and the
music for the short film, said:
“We really enjoyed learning
about it and it’s an easy topic to
write about.”

Despite the successful
outcome, the girls say that
it only took them two hours
to film and about six to edit.
Visit www.planet-scicast.com/
view_clip.cfm?cit_id=2810
to watch The Geiger-Miiller
Groove and to find out more
about the competition.

SASPnews team calls for feedback

We have created a short
survey, which can be viewed
and completed at www.
surveymonkey.com/s.aspx?sm=
DDR3vFzRw_2bvFleytMZAY
Xg_3d_3d, so that we can hear
your views about SASPnews.

It should take you only a few

minutes to answer the eight
simple questions and we will
use your feedback to make
improvements to future issues.
We thank you in anticipation
of your positive response - it is
greatly appreciated.
SASPnews editorial team
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Oli Gaffkin, Futurecast.tv

NEWS & VIEWS

SASP looks forward to a bright future

The end of term and the second
summer conference are fast
approaching and unbelievably
we are at the mid-point of the
four-year SASP enhancement
programme. The first cohort

of participants is reaching the

end of its second year, while the
second cohort is completing

its courses and contemplating

what our support programme
might be able to offer in its
second year. Therefore we are
taking the opportunity to
review what will be available to
you during the remaining two
years of the programme.
Thanks to funding from

the Gatsby Charitable

Foundation, we have been

able to take a long-term

view of our support for your

professional development

and base the programme on a

growing evidence base (e.g. the

EPPI-Centre at http://eppi.ioe.

ac.uk/cms/). Research in the

UK and overseas suggests that

the core features of effective

professional development
programmes include:

@ access to a coach or mentor;

e engagement with an
appropriate knowledge base;

e the use of external expertise
linked to school-based
activity;

e being based in the learning
teacher’s classroom;

e an emphasis on peer support
rather than leadership by
supervisors;

e scope for teacher participants
to identify their own CPD
focus, starting points and
pace;

e processes for sustaining
the CPD over time to
enable teachers to embed

]
THE EPPI-CENTRE

. ]
KEY FEATURES OF EFFECTIVE CPD

The Evidence for Policy and
Practice Information and
Co-ordinating Centre (EPPI-Centre)
is part of the Social Science
Research Unit at the Institute of
Education, University of London.

Since 1993, the EPPI-Centre
has been at the forefront of
carrying out systematic reviews
and developing review methods in
social science and public policy.
Itis dedicated to making reliable
research findings accessible to the
people who need them, whether
they are making policy, practice or
personal decisions.

the practices in their own
classroom settings;

e working in pairs or small
groups, which may be
more effective than larger
discussion groups;

e time to practise and
experiment;

e receiving constructive
feedback and having time
for reflection;

e having the opportunity to
collaborate and network;

e having the opportunity to
innovate and disseminate.

We hope that you will be
able to recognise many of these
features in our programme.
All of you will continue to
have access to a mentor (your
regional adviser) if you feel this
would be of benefit to you. For
each of the next two years the
regional autumn and spring
term workshops will continue
and there will be two more
visits to the ASE Conference in

Receiving constructive

feedback and having time

for reflection

o Ask your regional adviser (RA) to
watch one of your lessons and to
give you feedback afterwards. It
is more effective if you define a
specific focus for the feedback
beforehand.

e Make a video recording of one of
your lessons and review selected
parts with your RA.

Having the opportunity to
collaborate and network
o Ask your RA to help to arrange

January 2010 and 2011. There
will also be one more summer
conference in July 2010.

We would also encourage
you to use the list of features
of effective CPD as a guide to
getting the most out of this
support programme during
the remaining two years. Your
regional adviser will be able
to discuss alternative ways of
doing this. (See box for a few
additional suggestions.)

Your regional adviser will
probably have already started
discussing with you your
support needs for next year.

It is very important that we
know before the end of the
summer term what these are.
This will enable us to allocate
our resources effectively and

to maximise the support that
we are able to offer you. Please
ensure that you have contacted
your regional adviser before the
end of this term.

To those of you who now

a visit to another school. This
is particularly useful if you are
inan 11-16 school and you are
thinking about teaching A-level in
the future.

e Jointly plan, deliver and review a
lesson with your RA.

Having the opportunity to

innovate and disseminate

e Offerto run a workshop at next
year's summer conference or at a
regional Saturday workshop.

o Write a SASPnews article about a
new teaching approach that you
have tried and evaluated.

feel confident to teach your
additional specialism without
our support, we wish you every
success for the future and
thank you for taking part in
our programme.

Dean Park, Science Additional
Specialism Programme
enhancement manager, IOP

Emma Woodley, assistant
education managet, schools and
colleges, RSC

Summer conference - final reminder

National Science Learning Centre, University of York, 10-11 July
The SASP summer conference is free to all teachers who attended SASP courses in 2007/2008 and 2008/2009. We will also
cover all travel and accommodation costs. On the Friday there will be an evening lecture and a reunion meal. A programme of
chemistry and physics workshops will follow on the Saturday.

To see if there are any places left, contact Lara Ogunbawo (e-mail lara.ogunbawo@iop.org, tel 0207 470 4903).
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SPOTLIGHT

Steve Emberson and Ray
Lyons report on two alternative
takes on regional Saturday
workshops for SASP participants.

On a wet and windy May morning, seven
Keele SASP graduates took full advantage

of the regional advisers” “Saturday school”

at Alton Towers. Despite a disappointing
weather forecast, the intrepid physicists
made their way to the Staffordshire theme
park for a day of physics-teacher-related
measurement and discussion, not to
mention thrills. Rollercoasters figure in
many a scheme of work - our objectives
were to widen our experimental skills
on the fast and furious white-knuckle
rides. We also hoped to investigate the
possibilities of creating some bespoke
digital video footage that could be used
to motivate and educate mechanics and
dynamics classes at all levels.

Work started in earnest by taking some

measurements on the high-level monorail.

An economical GPS receiver proved both
efficient and simple to use, giving speed
and distance data that was recorded
every few seconds. We also used a more
complicated and much more expensive
accelerometer, but it was felt that the
simplicity of the GPS with pen and paper
was a real bonus.

Once among the rides, we headed for
Oblivion - its vertical drop the object of
our next measurements. Accelerometers
and altimeters were reset, to the
bemusement of onlookers, while we waited
in the shorter-than-expected queue.
Despite all of the hype our plumb lines
showed that the rails are just off vertical.
However, when you are hurtling down
the same rail, face down, the discrepancy
doesn’t seem so noticeable.

Dodging showers, we headed up to
Hex - two rows of facing seats on a broad
rocking floor. First we heard the spooky
story of “The old oak” and the cursed
family, then, as the seats began to rock
back and forth, all sense of up and down
was quickly lost. Our plumb line showed
that we rocked no more than 30° from the
horizontal despite visual messages to the
contrary as the room span. This was an
incredible demonstration of how the ears
can so easily be confused.

The Runaway Mine Train, the pendulum
ride of Blade, the laser guns in Duel,
the Spinball Whizzer and the Log
Flume proved to be sources of yet more
measurements, discussions and video
footage to take back to the classroom.

In conclusion, our trip to a theme park
proved to be not only fun and thrilling but
also a potential source of experiences to
talk about in the classroom, of fascinating

measurements for more capable pupils to
manipulate and of video footage to excite
and motivate them.

If our visit to Alton Towers has fuelled
your interest in rollercoasters then there
are a couple of websites that we would
recommend visiting: www.worsleyschool.
net/science/files/roller/coasters.html
covers the physics needed for free-fall

SASPnews ¢ July 2009

acceleration, acceleration of rollercoasters,
centripetal forces and the pendulum.
The sites at www.funderstanding.com/
coaster and www.learner.org/interactives/
parkphysics offer the opportunity to design
your own ride and to get feedback on the
fun and safety rating of your designs.

In the autumn term of 2008, SASP
chemists from Cumbria took part in
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a unique interactive experience at the
Catalyst Museum in Widnes. It is the
only museum in Europe that explores
the science and technology behind the
chemical industry, and its impact on
our lives past and present, through a
host of hands-on exhibits, activities and
demonstrations.

The day started with Sue Halliday, the
education manager, giving an introductory
talk about the history of the museum
and the options available when visiting.

It was then time for the first workshop,
entitled “Stings”, which took place in the
purpose-built laboratory. The chemists
enjoyed the activity, which is normally
aimed at Key Stage 3 scientists. “Stings”
is a problem-solving, hands-on practical
exercise that helps to advise the best cure
for various venoms.

Following the workshop the SASP
participants took a ride in the all-glass
external lift to the observatory, which
boasts panoramic views of local industry
and the surrounding environment. In
the observatory the chemists enjoyed
the extensive hands-on exhibits, and the
visualising microscopes proved to be a hit.

The second chemistry workshop allowed
the SASP participants to be really creative
and to show their artistic talent as they
used a polymer that melts in hot water.
This workshop is extremely popular with

students and, of course, they are given the
chemistry behind the polymer.

After all of this hard work the
chemists were treated to a presentation
in the Alchemy Theatre on the different
chemistry films available to students when
they visit. With sections in stunning 3D
and interactive voting, all of the SASP
participants were kept entertained and the
presentation increased their knowledge of
the chemical industry.

A short tour of the “Birth of an industry”
exhibit gave the chemists the opportunity
to investigate the development of the
chemical industry from ancient times up to
the 1940s with the aid of historical objects,
life-like reconstructions, archive films and
computer quizzes, which brought the past
vividly to life.

Finally the SASP participants ended the
day at SCIENTRIFIC - an award-winning
gallery of more than 30 hands-on exhibits
to investigate how modern materials and
chemicals are made.

This proved to be an extremely
rewarding day for the SASP chemists from
Cumbria. All of the participants now feel
inspired to take their classes to the Catalyst
Museum to learn some chemistry and to
have a great day out.

For further information about the
interactive science centre and museum,
visit www.catalyst.org.uk.
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RESOURCES

Institute backs physics careers drive

Taj Bhutta, Institute careers
project coordinator, introduces
some resources to help your
students to explore their options
and expand their horizons.

Those who have studied physics know
that it brings benefits that last a lifetime.
The number of careers in which physics
knowledge or skills are either vital or at
least important is almost as vast as the
subject itself. However, convincing your
students of this can sometimes be an uphill
struggle. Generic talk of transferable skills
does little to tackle the entrenched idea
among many that physics is an abstract
subject with little real-world application.
The Institute of Physics has produced
a new set of publications to help to get
the right message across. The “Explore”
postcard is the new offering for the
11-14 age group. Including lots of imagery
and prompts for discussions, it can be used
as a teaching aid to illustrate how physics

| PHYSICS )

applies to virtually everything and how it
has shaped the modern world. If you are
intrigued by the prompts for discussion
then the websites listed in the box (above)
will provide you with further ideas and
some answers to difficult questions. If

you haven’t done so already, having a

look at the Future Morph site at www.
futuremorph.org is highly recommended if
you teach this age group.

The “Expand” leaflet is the second
offering in the new series. Designed for
14-16-year-olds, it encourages students
to consider physics at A-level. This
foldout publication illustrates how the
understanding of technology that physics
fosters is important in virtually any job,
by featuring people working in everything
from television to law. If you want to
challenge perceptions, the “Expand”
interview with a meteorologist makes a
useful starting point for discussion. The
majority of students don’t realise that
many of the weather forecasters on the
television have a background in either
mathematics or physics.

1
‘EXPLORE’ DISCUSSION

PROMPTS (WEB LINKS)

o Why toast lands butter-side down?
For a short video clip and an outline of an
investigation, visit:
http://www.planet-scicast.com/experiment.
cfm?cit_id=2688
For a little more advanced physics on this
slippery topic, visit:
http://www.geocities.com/Omegaman_UK/
bread.html

e iPod and laptop technology (2007 Nobel
Prize in Physics)
http://www.guardian.co.uk/science/2007/
oct/09/sciencenews.news

o Flying car
http://www.guardian.co.uk/science/2009/
jan/14/skycar-parajet-timbuktu

e Why is the sky blue?
http://www.sciencemadesimple.com/
sky_blue.html

e Are raindrops round?
http://ga.water.usgs.gov/edu/raindropshape.
html

e The search for aliens
http://setiathome.ssl.berkeley.edu/

o The internet
http://en.wikipedia.org/wiki/Internet

You could choose to embed career
awareness into your science lessons by
having the discussion about weather
forecasters as a plenary activity on a
climate-change lesson with your year-7s,
or maybe you could use it in your A-level
class as an example of how the kinetic
theory of gases is applied. Whatever way
you choose to do it, at least they’ll get the
idea that physics applies to everyday life
and that not all physics graduates end up
locked away in laboratories.

To help older students to choose what to
study at university, Physics on Course 2010
will be available from September this year.
Listing all accredited degree courses in
the UK and their entry requirements, this
will be the most comprehensive guide to
physics courses in higher education in the
UK. You will automatically receive a copy
as part of your Institute affiliation.

Single copies of the “Expand” leaflet
and “Explore” postcard are included with
this issue of SASPnews. For further copies,
contact the education department (e-mail
education@iop.org).
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SPOTLIGHT

Treat your
students to
the science
of sugar

Anthony Hardwicke reveals
how chemistry can help teachers to
keep their science students sweet.

Over-nutrition and reduced physical
activity are contributing to the growth in
obesity. In fact recent statistics show that,
using body mass index as a total measure
of obesity, 24% of men and women in
England are now obese - a trebling since
the 1980s (Information Centre for Health
and Social Care 2008). Sugary foods and
drinks are high in calories, and eating
and drinking too much of these can cause
weight gain. Sugar provides your body
with instant energy but this is short-lived,
so it is easy to consume more sugary foods
than we should.

Sugar can provide an interesting
context through which to teach aspects
of chemistry theory, and the subject can
present opportunities for some spectacular
demonstrations. One great example is
“Soda snake fireworks” — a variation on
the traditional way of demonstrating that
concentrated sulphuric acid can behave as
a dehydrating agent. This experiment can
be found at www.sciencemuseum.org.uk.

When you buy a packet of granulated
sugar from your local supermarket, you are
buying the disaccharide sucrose. This, like
other sugars, is a carbohydrate, made of
carbon, hydrogen and oxygen atoms.

All carbohydrates have a chemical
formula that can be represented by
C,(H,0),. In sucrose, for example, x=12
and y=11, giving C;,H,,0,,. If we remove
the water from a carbohydrate, we are
left with just carbon, so this dehydration
reaction produces a black carbon snake.

The advantage of the Science Museum
method over the traditional method is
that you don’t have to use concentrated
sulphuric acid, and you get an even better
black carbon snake. This demonstration
can be used with many different age
groups by varying the detail in which the
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Mabking jam: the disaccharide sucrose is converted into two monosaccharide molecules.

chemistry is discussed.

For teaching A-level chemistry,
jam-making is a useful context. Any
jam-maker worth their salt (perhaps that
should be “worth their sugar”) knows that
it is essential to dissolve granulated sugar
in an acidic fruit mixture and simmer it
for 20 minutes, otherwise the jam will
crystallise. What’s going on here?

The disaccharide sucrose is chopped
in half, converting it into two
monosaccharide molecules. There are
two ways of doing this: you can either
simmer the sucrose in an acidic fruit
mixture or use the enzyme sucrase
at room temperature. This process is
known as hydrolysis, literally meaning
“water splitting”. The citric acid in the
fruit mixture catalyses the hydrolysis
of sucrose and results in the formation
of invert sugar, which is a mixture of
(+)-glucose and (-)-fructose. Invert sugar
is a mixture of glucose and fructose, which
is more soluble than sucrose, so it doesn’t
crystallise out as easily.

Carbohydrate chemistry requires an
understanding of optical isomerism, which
can be found in the organic chemistry
units of A2 chemistry. The best way to
introduce optical isomerism to your
students is to use a discovery-learning,

model-making approach, such as the
one described at www.rsc.org/education/
teachers/resources/models.asp. After
you have convinced your students that
(+)-sucrose and (-)-sucrose are different
molecules, you can demonstrate the
strange ability of optical isomers to rotate
plane-polarised light (http://media.rsc.
org/Classic%20Chem%20Demos/CCD-13.
pdf). A solution of (+)-sucrose will rotate
plane-polarised light clockwise by 66°,
however after hydrolysis, you end up with
a mixture of (+)-glucose (which rotates
plane-polarised light clockwise by 19°) and
(-)-fructose (anticlockwise by 39°). The net
effect is to make the plane-polarised light
rotate in the opposite direction. This is why
the reaction mixture after hydrolysis is
called “invert sugar”.

The theme of Chemistry Week 2009
is food and the RSC is organising a year
of events to demonstrate the vital role
of chemistry in providing healthy and
sustainable food. For more information,
visit www.rsc.org/food2009.

Reference

Information Centre for Health and Social
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INTERVIEW, NEWS & EVENTS

Enhance your science skills with SASP

James Camp interviews Alex Holmes, who explains
how the programme has improved her science lessons.

What did you do before
enrolling on the SASP?
I come from a background in
archaeology and anthropology.
I worked at University

College London and on

the Boxgrove Project at the
University of Chichester (a
Middle Pleistocene site, which
contains the largest area of
preserved Palaeolithic land
surface in Europe) as its techie,
teaching colleagues how to

use a computer for things like
photographic analysis.

How did you get into
teaching?

I was faced with the option of
going down the PhD route -
actually, I had to. So that pretty
much put a dampener on any
enthusiasm for it, especially
because I didn’t feel that it was
a safe enough career path. I
thought that teaching would be
a safe bet because I had a vague
scientific background.

Why did you decide to
enrol on the SASP?

I am a biologist but I don’t
consider myself to be a true
specialist because I only have
an A-level in the subject. I have
always been a jack-of-all-trades
but I have enough general
science background to teach

biology. I have also had to
teach chemistry and physics
though. I have enjoyed the
physics element of the course
more than the chemistry. I
have an interest in engines

and cars. Being able to build
computers has helped me to
teach electronics and my scuba
diving has helped with subjects
like pressure, but the actual
nitty-gritty physics bit I didn’t
know that much about.

What have you learned
on the programme that
you have used in class?
For me, it wasn’t so much

what I have adopted in the
classroom. Now I understand
the physics to the point where

I can apply my knowledge in
the classroom in a much more
focused way. I teach a lot of
lower-ability classes — 90%

of them are F- and G-grade
students - so to be faced with
two years of teaching them
physics used to be quite a scary
thought, as you can imagine.
The old-fashioned way would
have seen non-specialists using
textbooks, but you can’t do
that with lower-ability groups,
so it was difficult to produce
effective lessons that would
touch upon a specific subject in
a way that they would enjoy.

SASP student Alex Holmes.

So I think that what I took
from the programme is having
that knowledge behind me
so that I can use it to develop
better ways to teach.

Have you seen any
differences in how
your students have
responded?

They love it, absolutely love it,
and I have had a good time as
well. We have all just enjoyed
the lessons an awful lot more.

Would you say that
what you have learned
from the SASP has
contributed to this
response?

Yes, the programme helped
me to develop my confidence.
I have been able to think
about things in greater detail
and come up with innovative
ideas. If your students enjoy
the lesson then they will learn.
They can’t really learn just by
reading textbooks. They have to
find out for themselves.

NATIONAL
EVENTS
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RSC commissions study of factors affecting graduate employment

Surveys of students and
employers undertaken by
the Warwick Institute for
Employment Research reported
lack of “soft” skills among
chemical science graduates,
including team work, and oral
and written communication
skills. Final-year students
felt that they were unable to
develop these skills effectively
through their degree course.
Interviews with general
graduate employers reveal
that they are more interested

in transferable skills, whereas
specialist chemical science
employers were more likely to
distinguish between BSc and
MChem graduates.

When asked about their
experience of careers services
only 45% of students took
advantage of available
provisions in the final two years
of study. The vast majority
of those who did make use
of careers services felt that
more could be done to provide
them with information about

the kinds of careers available
to them - the most common
complaint being that advice
given was not detailed or
practical enough. Employers
also expressed concern that
chemical science graduates
were not aware of the range of
options available.

Many chemical science
undergraduates embarked on
their degree without a clear
idea of their aim when they
complete, citing that they chose
the course through enjoyment

of the subject. While there

is some evidence to suggest
that their views become

more focused as students
approach graduation there is
little indication of long-term
career planning. The research
highlights the considerable
need to improve the careers
advice available to students
and the need for employers to
engage with university career
services, to better promote
their industries and provide
workplace opportunities.
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