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Further Mathematics numbers continue to rise

Once again the numbers of students taking A level Mathematics and Further Mathematics both
rose significantly last year. In the UK, A level Mathematics numbers rose from 85 714 in
2011/12 to 88 060 in 2012/13, an increase of 2.7%. A level Further Mathematics numbers went
up from 13 223 to 13 821 over the same period, an increase of 4.5%. The FMSP, working with
many teachers nationally, has made a great contribution to this by working hard to ensure that
mathematics is promoted to young people and that schools are well-supported to provide
high-quality courses.

The FMSP has evolved from a small pilot project which was set up to provide tuition in Further
Mathematics in 2000 to a national project which supports students and teachers across Key
Stage 4 and with both AS/A level Mathematics and Further Mathematics. Recently the FMSP
has developed and extended its support for schools at KS4 and the importance of this work
cannot be overstated. Through our work with schools we have seen time and time again the
importance of providing a rich and stimulating mathematical diet to KS4 students, of making
KS4 students aware of the benefits of studying mathematics and of making sure that KS4
students are well-prepared for the transition to post-16 mathematics. In schools and colleges
where this is a focus, A level Mathematics and Further Mathematics numbers tend to be very
strong and this feeds back in to the profile of mathematics across the school. Please visit the
FMSP website to find out about opportunities for KS4 students and teachers in your area.

The FMSP still provides tuition in Further Mathematics for students in schools and colleges

that are not able to provide it themselves for whatever reason. This is often useful as a way to
kick- start Further Mathematics in a school so that it can be set up as an in-house course later
on. More and more schools are using the FMSP’s Live Interactive Lectures to support their
Further Mathematics courses. Students attend live lectures delivered online by experienced
FMSP tutors and schools/colleges are provided with follow-up resources to use in class. Please
visit the FMSP website to find out more.

Finally, there is increasing focus within the FMSP on supporting teachers and students with
mathematical problem-solving. As well as the Year 10 Team Mathematics Competition and the
Senior Team Mathematics Challenge, the FMSP is providing CPD and student events focusing
on problem-solving at KS4 and at sixth form level, as well as for those who are looking for
support with Sixth Term Examination Paper (STEP), Advanced Extension Award (AEA) and
MAT (Mathematics Admissions Test) examinations.

The FMSP is looking forward to another exciting year working with teachers and students.
Please visit our website for all the latest information about the FMSP.

Richard Lissaman, Programme Leader

Integral resources: Free access for registered schools/colleges

The FMSP continues to offer extensive free teaching and learning materials to registered
schools. In addition to the resources for Further Pure and Applied Mathematics for all
specifications we have materials for:

¢ AQA Level 2 Certificate in Further Mathematics

¢ OCR Additional Mathematics (FSMQ level 3)

e STEP (Sixth Term Examination Paper)

o AEA (Advanced Extension Award)

¢ IMPS (Integrating Mathematical Problem Solving)

For more details see: www.furthermaths.org.uk/?section=resources&page=integral
Tom Button, Student Support Leader

Innovators in
The Further Mathematics Support Programme is managed by M EI Mathematics
Education
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Last year there was a substantial increase in the amount of CPD being offered by the
FMSP due to the establishment of the KS4 Extension and Enrichment programme, and
the STEP/AEA programmes. The FMSP Area Coordinators did an excellent job of
ensuring that this expansion ran smoothly and, in common with the usual FMSP CPD
events, feedback from participants has been excellent. Both programmes will run again
this year.

The STEP/AEA programme has been further developed to include three types of event:

e Supporting students with STEP and AEA Mathematics. This will be very similar
to the successful events running in 2012/13.

e [ncorporating mathematical problem-solving alongside A level during Year 12.
This will give teachers ideas and resources to incorporate problem solving
alongside AS level teaching in order to develop year 12 students’ advanced
mathematical thinking skills.

e Student and Teacher Problem-Solving Conferences. These are an exciting new
development providing opportunities for students and teachers to develop their
problem-solving skills together.

In addition, Teaching Advanced Mathematics (TAM), Teaching Further Mathematics
(TFM) and the Live Online Professional Development Programme (LOPD) programme
have undergone expansion with more teachers than ever participating in these exciting
CPD opportunities.

Sue de Pomerai, Deputy Programme Leader and Teacher Support Leader

Teaching Advanced Mathematics (TAM) is a professional development course for
teachers wishing to develop their subject knowledge and classroom practice in teaching
A level Mathematics. This summer 160 teachers started the course in eight cohorts
supported through six universities.

Teaching Further Mathematics (TFM) offers teachers who are currently teaching Further
Mathematics or wish to teach it at some point in the near future, an extensive course of
professional development. This summer, 87 teachers embarked on the course. For the
second year running, delegates have the opportunity to enrol on a relatively new Masters
qualification in Teaching Pre-University Mathematics. This new qualification has been
established through a partnership between MEI, the RSSCSE and Plymouth University.
Sue de Pomerai is responsible the TFM Masters programme working with Nick Pratt
from Plymouth University.

TAM, TFM and the RSS Teaching Statistics course can all now be studied as a
Postgraduate Certificate in Education, which is one third of a MA(Ed) qualification. This
means that a teacher on completing any two of these courses, for example TAM and
TFM, can gain their masters by submitting a dissertation through Plymouth University.

Sharon Tripconey, Central Coordinator

During the last 7 years, more than 550 teachers have enrolled in a Live Online
Professional Development (LOPD) course with us. Participation in LOPD has increased
dramatically during this period; over 275 teachers have joined a course in the last two
years.

This autumn term, the demand for online professional development has continued to
grow. Over 140 teachers have applied to join at least one of 14 different LOPD courses.
One in ten applicants have either done a LOPD course before or have applied because
a colleague has recommended that they enrol. Many applicants will be using an online
classroom to access professional development for the first time.

To meet this high demand, 20 groups have been scheduled this term and new course
tutors have been recruited. The number of teachers per group is intentionally small;

no more than eight teachers meet together online, allowing participants to have the
opportunity to get actively involved and ask questions in the live sessions. Courses are
typically designed to support teachers’ subject knowledge. Two thirds of applicants this
term have told us that they will be delivering the content of a module for the first time and
are looking to gain confidence in teaching the topics.

Full details about our LOPD programme can be found on our website:
www.furthermaths.org.uk/?section=teachers&page=lopd

Sharon Tripconey, Central Coordinator
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After the resounding success of the 2012/13 KS4 Extension and Enrichment professional
development programme which provided two days of training for over 300 teachers, we
have planned a second round of 20 two-day courses across the country.

The KS4 Extension and Enrichment programme is designed to support schools in offering
their higher achieving students a richer mathematical experience at GCSE level. Teachers
attending the course investigate ways to provide a suitable challenge at KS4 and give
students access to appropriate material that deepens their understanding of higher tier
GCSE and extends their mathematical knowledge. An overall aim of the programme is that
students from schools who have attended the course will be better prepared for, and more
likely to continue with, mathematical study beyond GCSE.

Details of the current courses can be found at:
www.furthermaths.org.uk/teacher_area/ks4eande.php

Phil Chaffe, Central Coordinator, Carol Knights, KS4 Mathematics Extension and Enrichment Coordinator

The Year 10 Team Mathematics Competition continues to gain in popularity and this year
over 3200 students took part. The initial heats were followed by six regional finals in Spring.

The competition provides an enriching and enjoyable set of challenges testing mathematics,
teamwork and communication skills. There is a strong emphasis on collaborative working,
with students rarely tackling the problems individually.

The heats of the 2014 competition will be held in February and March.
Phil Chaffe, Central Coordinator

The Senior Team Mathematics Challenge (STMC) regional heats are being held in
November across the UK. The competition requires students in year 11, 12 and 13 to use
a range of mathematical skills, work as a team and think strategically to succeed. Last year
well over 4000 students took part in the competition.

The STMC is a great way to motivate students to tackle interesting and unfamiliar problems
and enhance their mathematically fluency. An impressive resource of past questions and
challenges are available from the FMSP website. The materials are excellent for developing
students’ problem solving skills and extending their thinking.

To help schools new to the STMC to prepare and familiarise themselves with the various
rounds, the FMSP has organised several Enrichment and Training events. For details of
these events, please see:
www.furthermaths.org.uk/?section=teachers&page=stmc_training

Kevin Lord, Central Coordinator

The FMSP Live Interactive Lectures programme will cover 30 modules this year. Two
further pure mathematics and five applied mathematics units will be offered for AQA, OCR
and OCR (MEI) examinations. Students studying for Edexcel will also have the option of
taking the FP3 and M3 units.

Each unit’s lectures are delivered fortnightly with follow-up work to be done the subsequent
week in school/college. The lectures have been designed to support schools/colleges that
are offering Further Mathematics in a limited time or for those who are inexperienced in
teaching Further Mathematics. For more information please see:
www.furthermaths.org.uk/lilffm.php

Phil Chaffe, Central Coordinator

Over the past year the FMSP has been collating information on the mathematical entry
requirements of Science, Engineering and Mathematics degrees. Together with the
Institute of Physics, the FMSP has written to Higher Education Mathematics and Physics
departments about the increases in the numbers of students studying Further Mathematics
and the need for clarity for students about the mathematical preparation required in order to
succeed on these degree courses. The Department for Education has also written to
universities to ask them to give clearer signals of the importance of taking A level
Mathematics and Further Mathematics in order to drive increases in uptake.

The FMSP will continue to liaise with Higher Education about entry requirements in order to
better advise prospective students. New sections on the FMSP website focus on providing
guidance and support to students applying to mathematically-rich degree courses:
www.furthermaths.org.uk/?section=universities

Kevin Lord, Central Coordinator
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The FMSP has an on-going programme of KS4 enrichment events designed to inspire and excite
students about mathematics and encourage them to consider Mathematics and Further Mathematics
as a post 16 option. Over a year, the FMSP aims to provide 60 enrichment events for KS4 students
often in partnership with universities.

Talks and workshops at these events cover a wide range of topics. Last year titles included:
‘The Mathematics of Animal Locomotion’, ‘A bit, a crumb, a nybble or a byte?’, “‘The Maths of Music’,
‘Dating, deceiving and defence strategy - It's just a Game’ and ‘The Creation of Number’.

All of these events aim to give the message that mathematics is richly rewarding and opens doors
for a variety of fascinating career opportunities.

This year we will also be providing training opportunities for FMSP Area Coordinators and Associates
who wish to develop KS4 enrichment workshops, talks and challenges.

Details of enrichment events in each region can be found on the FMSP website under the ‘Regions’
heading.

Phil Chaffe, Central Coordinator

More students in Wales are to get support with Mathematics as the FMSP Wales has received funding
from the Welsh Government to extend the project in the 2013/2014 academic year.

This year’s Further Mathematics A level results are again a cause for celebration in Wales. Both
Mathematics and Further Mathematics results have built upon last year’s increased entry with
further rises:

o Alevel Further Mathematics numbers are up from 380 to 416, a 9.4% increase.
o AS Further Mathematics numbers are up from 339 to 369, a 8.8% increase.

¢ A level Mathematics numbers are up from 3643 to 3713, a 1.9% increase.

o AS Mathematics numbers are up from 4647 to 4796, a 5.4% increase.

The proportion of Mathematics students who sat Further Mathematics A level reached 11.2%, which
is the highest result ever for Wales. We also had a high increase in the number of female students
awarded Further Mathematics A level qualifications in 2013. The numbers of girls who sat Further
Mathematics A level exams was 23.8% higher than in 2012.

Tuition in Wales

Various models for tuition will be in place again this year. In addition to traditional face-to-face tuition,
there are also possibilities for live online tuition.

In the words of Wayne Edwards who studied A2 Further Mathematics through the FMSP Wales and
was awarded A* in both Mathematics and Further Mathematics:

“At the start of year 12 | decided to study Further Maths because | really enjoy the subject
and | knew that | wanted to study a Maths related course at university, where Further Maths
is an entry requirement. Further Maths was not a timetabled subject at school so | knew |
would have to take a more independent approach to Further Maths than other subjects | was
studying. | received amazing support and encouragement from teachers at school to help me
throughout AS Further Maths. My Maths teacher, Mrs A. Picton Davies worked very hard to
keep Further Maths going in school for a small number of us and it was at the start of year 13
that she introduced me to the FMSP Wales. | had great tutors with the FMSP Wales, which
were very easy to communicate with even though the lessons were online, that helped me
complete the course and gain the A* grade | needed in Further Maths to go to my first choice
university: University College London, to study Mathematics.”

FMSP Wales in 2013/14

In 2013/14 there will be lots of opportunity for schools to engage with FMSP Wales. A host of events
will be running with many of them taking place in the three locations of Bangor, Cardiff and Swansea.
These include a Year 11 Conference on ‘Mathematics is Your Future’, a Year 12 Conference on ‘Take
Mathematics Further’, several ‘Advanced Pure Maths Master classes’, various study days and online
and face-to-face revision events. To support students in further study of mathematics a pilot ‘Unusual
Problem Solving Class for Year 13 students’ will run in Swansea University this year.

We would like to thank Sir Thomas Picton School, Pembrokeshire College, Bangor University and
Cardiff University for providing venues for our events in their regions.
Sofya Lyakhova, FMSP Wales Programme Leader/Senior Tutor

Note. A Welsh translated version of this article is available via: www.furthermaths.org.uk/files/Welsh-FMSP-article-2013.pdf
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News and events from the FMSP Regions

In addition to supporting schools/colleges to establish Further Mathematics provision and arranging tuition for
hundreds of students each year, the FMSP Area Coordinators engage in many other activities in their regions to
foster interest and provide professional development in mathematics. Details of just a small number of these can
be seen over the next three pages.

EAST OF ENGLAND
Taking Maths Further - An Enrichment Day for Year 10 Students

Sixteen teachers and 113 students from schools in Bedfordshire, Cambridgeshire, Hertfordshire, Peterborough
and Suffolk attended a mathematical enrichment day at the University of Cambridge. The day was hugely
oversubscribed and could have been filled twice over. Perhaps the draw for many was the beautiful venue of the
Centre for Mathematical Sciences; for others it may have been the opportunity to interact with Cambridge students
and staff and hear a fantastic talk about infinity. And some may have looked forward to day away from school to
focus on just mathematics!

In response to feedback from previous attendees, the majority of the day was given over to hands-on workshops

led by Charlie Gilderdale of NRICH, research student Alexander Shannon and Dr. Vicky Neale, director of the
Cambridge Mathematics Education Project. Another workshop was run by a current Cambridge graduate and
undergraduate students, guiding the Year 10 students through various problems and activities from the NRICH
website and the Millennium Mathematics Project’'s Fun Maths Roadshow. Everyone got to experience Maths Magic
with Derek Couzens, which was fortunate as it turned out to be very popular, and every school went away with a little
bag of tricks to practise their skills and impress their peers. The day finished with a talk on the topic of infinity by Dr
David Bedford of Keele University. No one was surprised to find the ideas it contained perplexing and somewhat
mind-bending, but many were surprised at just how entertaining the talk was and how down-to-earth it was (you can’t
get much more “down-to-earth” than ants and bricks!). Feedback include:

“The pupils had a fantastic day (and so did |) ... As well as supporting

the students it has also given me more inspiration for my teaching.” A teacher
“All of it pitched at the right level and made the students think.” A teacher
“Magic Maths was fun and I will enjoy trying to replicate it at home.” A student
“All sessions were interesting and useful.” A student
“It's given me an insight to Uni life and taking Maths further.” A student

The aim of this day was to show students a glimpse of the amazing depth and breadth of mathematics and to
encourage them to continue studying maths beyond GCSE. The FMSP remains committed to offering similar
enrichment days for KS4 students in 2013/14; those who missed out on this event will be able to consider attending
the next one.

East of England Area Coordinators

Pic-

tured:

Cambridge students working alongside Year 10 students.
A group of Year 10s from The John Henry Newman School.
David Bedford’s tower of bricks based on infinite series.



PAGE 6

NORTH WEST

Mathemagic

Now in its 4th Year, the Mathemagic format goes from strength to strength. In a two-week period in July, events were
held at the University of Chester, University of Lancaster, University of Liverpool, Manchester University and Richard
Rose Morton Academy.

This year we were very fortunate to engage the help of some noted names in the rapidly developing “Maths Speaker”
circuit. Chris Robbins, Kevin Lord, Sue de Pomerai and Katie Steckles have been delivering fascinating, engaging
presentations and workshops for some time now and we were delighted that they agreed to deliver a number of
sessions at our summer Mathemagic programme. In addition, the renowned juggler, unicyclist and all-round maths
entertainer Colin Wright gave a keynote talk at 5 of our 6 summer events and was, as always, hugely popular with
both teachers and students.

In addition to the support of these noted individuals, we were helped by the students on the Mathematics
Enhancement Course at the University of Chester. This next generation of maths teachers organised a superb
Mathematical Fairground for our Chester event which helped get that very hot day off to a wonderful start.

At most of our events this summer, we also held the ever-popular Dragon Maths competition and, as has become
standard at these sessions, we are not afraid to mix up students from different schools. As always, a quiet start
turns into a noisy finish as the students overcome any hesitations they may have in order to co-operate with their
colleagues to solve the usual range of fiendish puzzles.

We would like to thank all the students, teachers, organisers, helpers and presenters at these sessions - over 750
people - who helped to make them such a success. We look forward to their involvement in next year’s programme.

North West Area Coordinators

WEST MIDLANDS

Student Enrichment

Over 100 Year 11 and 12 students from 9 schools and colleges attended an enrichment event at Keele University in
June. The students and teachers were educated and entertained by talks from Dr Katie Steckles about ‘Maths in the
Simpsons’, from Dr David Bedford on ‘Tales of Ants, Bricks and Infinity’ and from Dr Colin Wright who helped us with
‘Getting Lost in 2000 Dimensions’.

In July, enrichment events for GCSE students were held in Wolverhampton and Walsall. Both events were very
popular with over 100 students attending each event. Those attending were entertained by talks from Adam
Boddison about ‘Maths in the Media’ or Nabeil Maflahi who looked at 'Maths in Computer Games’. Students also
took part in a range of interactive workshops including lterations & Chaos, The Monty Hall Problem and Practical
Mechanics.

The Year 12 Problem-Solving Conference held at the University of Warwick in July also proved to be a great
success. 100 students and teachers attended workshops on ‘Proof’, ‘Writing and Presenting Solutions’ and had an
introduction to the STEP and AEA papers that some will ultimately sit. This conference was offered on two days and
proved so popular that a third day had to be scheduled to run in September.

West Midlands Area Coordinators
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LONDON

Key Stage 5 Network Day

Teachers from across London met up for the annual KS5 Mathematics Teachers' Network Event at UCL. Around
50 teachers representing 32 schools attended the day sharing activities on topics from algebra to trigonometry,
parabolas to partial fractions, Chinese postmen to circles and many others in between! There were workshops on
'trigonometry', 'using NRICH resources' and 'playing with polynomials', and the day ended with John Mason
challenging our brains with a session looking at the ways we learn mathematics. The event which takes place every
year is a great opportunity to share ideas from across all the networks that we run in London. We have active
networks in Bexley, Greenwich, Hackney and Hillingdon and we’re interested in starting something similar in other
areas if there is demand.

The networks offer an opportunity to share ideas, strategies and resources with like-minded innovative teachers. We
asked every teacher to bring along an activity that worked well in their own teaching - and every teacher went away
with nearly 50 activities.

London Area Coordinators

EAST OF ENGLAND

A2 Further Pure Mathematics CPD

Every year, the FMSP offer a range of CPD days for specific A level Mathematics and Further Mathematics modules
or related topics. It is never easy to predict what the greatest need in a particular area might be, but A2 Further Pure
was obviously in some demand this summer. Nine delegates attended a course aimed at covering key topics in A2
Further Pure in Cambridge in July. The distribution of topics varies between exam boards so it was not possible to
cover the entire syllabus for FP2 or FP3, but instead the most common topics of complex numbers, polar
coordinates, Maclaurin series, hyperbolic functions and differential equations were explored. The course was

mainly aimed at strengthening subject knowledge, but possible teaching activities and approaches also emerged.

Teachers who attended said:

Integral - EdExcel FP2 b Multiplication and division in the Argand diagram

“...it served to remind me what | used to be able to do several Complex Numbers: Multiplication
years ago. Lots of practice I think!!” y . .

“Excellent - good to see use of different resources.”
“Very useful and will greatly assist my delivery of FP2.” w Wi= 2.6 argw)= 1.57]

A further course covering the topics of groups, vectors and rel 1z1=3.12 arg@)= 0.695
matrices has already been planned for October, also at the PhmamEs pamEEE
University of Cambridge. The topics covered in July are not

prerequisites for the October course, which may be attended by
anyone wishing to strengthen their subject knowledge in FP3 or 107

lwz|= 8.12 arg(wz)= 2.266

FP4 (AQA).
East of England Area Coordinators
NORTH EAST

Year 10 Mathematics Takes you Further Conference

Ten schools with 150 students attended the day conference which started with a lecture from Richard Lissaman on
‘From Google to Games’, followed by a series of workshops showing how maths is applied in different careers, from
surveying to accountancy to environmental engineering.

North East of England Area Coordinators
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Recreational Mathematics

In the last FMSP newsletter we included the following problem.

P4

1. What fraction of the area of square lies outside the circle?
2. What fraction of the area of circle lies outside the square?

Solution: ~—

1.0.02068 (4 s.f.) A complete solution can be seen at:
2.0.2308 (4 s.f.) www.mei.org.uk/files/miotm_solutions/February%202013%20Solution.pdf

This issue’s problem:

Starting with the number 2, integers are added, in order, as vertices to a graph so that any
two vertices are joined if one of them is a factor of the other. A graph for {2,3,4,5,6} is shown

on the right
What is the maxi mum integer that can be reachefd
the graph are allowed to cross?

(This is a version of the nrich problem ‘Factors and Multiples Graphs’.)

Mathematics Enrichment Resources

Maths Inspiration is one of the largest maths enrichment programmes for teenagers in the
UK. The shows, for Year 11 and Sixth Form students, take place in theatres and feature the
UK’s most inspiring maths speakers. They blend entertainment with a serious messages
about the value of mathematics and great encouragement to consider A level Mathematics
and Further Mathematics. Go to www.mathsinspiration.com to find out about this year's
programme.

There is a now a chance for your students to experience the shows in your classroom.
Recorded in front of live audiences of Year 10s, six Maths Inspiration DVDs are now
available. These make an excellent enrichment resource for the classroom. The content
is pitched a little younger than the shows, and you'll find content here that's relevant from
Key Stage 3 all the way up to Key Stage 5.

All the speakers are superb and there are many, many highlights including mathematical
juggling with Colin Wright, flying objects with Hugh Hunt, and Steve Mould taking curves of
constant width into three dimensions. Maths Inspiration shows and DVDs will appeal to lots
of students — even students who you may not have considered would enjoy mathematical
enrichment before. Find out more at www.mathsinspiration.com.

Another resource which will provide interesting ideas for the classroom is Simon Singh’s new book: “The Simpsons and
their mathematical secrets”. Many of the writers of The Simpsons TV series have degrees in maths and science and
this book takes a look at the numerous mathematical references in The Simpsons. You'll find lots of hooks to introduce
maths to students in this book, and any student who reads the book will encounter lots of new and fascinating
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Programme Leader MEI Office,
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. richardlissaman@furthermaths.org.uk Epsom Centre,
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individuals or direct enquiries to:
enquiries@furthermaths.org.uk Phone: 01225 716492
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for the latest don’t forget to visit the website every week
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