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Report to the Company of Actuaries Charitable Trust
Executive summary
The Royal Institution is most grateful to The Company of Actuaries Charitable Trust (CACT) for their
generous support, providing a grant of £30,000 for sustaining and expanding the Secondary Maths
Masterclass Programme in 2017/18. This extended funding covers six series of Year 9 Masterclasses
on top of the Year 10, 11 and 12 Masterclasses previously funded by CACT. Working with students at
this level is essential to capture their interest and enthusiasm for the subject at a younger and more
critical age, when they might be turned off from maths altogether, and before they have to start
focussing on their exams. Loss of interest and engagement as well as a lack of awareness of the
applications of the STEM subjects at age 14 and below are among the key factors determining whether
a student will continue to study these subjects post-161.
As Table 1 shows, there were 13 CACT funded series in the 2017/18 academic year, which reached
925 students in total. 71 individual sessions were run by 55 speakers, on a wide range of topics
including fractals, statistics, mathematical modelling, game theory, cryptography, topology, networks,
prime numbers and infinity. Special end-of-year celebration events were held for Year 9 students and
sixth form students at the Royal Institution which also included other young people from across the
UK, and the final sessions in each of the Year 10 and 11 series brought the individual groups of students
together for a joint series finale.
In order to build the sustainability of the Masterclass programme in London we focused on training
new workshop leaders in the 2017/18 academic year. This will allow us to expand the number of series
in the future, particularly the number of Year 10 and 11 series, and enable a greater diversity of topics
and role models for the students.
Table 1: Summary of Masterclass activity funded by CACT
2016-17 academic year

2017-18 academic year

Masterclass students

564

925

Series
Masterclass sessions

7
48

13
71

Speakers

34

55

Individual events*
Individual event speakers

3
10

3
9

338

670

Attendees at individual events

1

A. Smith, Inquiry into Post-14 Mathematics Education (DfES, 2004)

*In 2016/17, individual events included the sixth form Celebration event at the Ri plus two alumni
events in Manchester and Edinburgh for Year 10 and S4/5 students respectively. In 2017/18,
individual events included the sixth form celebration event and two year 9 celebration events (newly
funded by CACT) at the Ri.

Overview of the Masterclasses
Series structure
The Masterclasses all take place from 10:00
until 12:30 on Saturday mornings, and
students are expected to attend all sessions
in the series. The Year 9 series (ages 13-14)
run over 6 weeks at various points during the
academic year, with all students being invited
to a special celebration event at the Ri in the
summer term (also attended by Masterclass
students from across the UK). The Year 10 (ages 14-15) and 11 (ages 15-16) series consist of a series
of 6 workshops, running monthly throughout the academic year with a final special 7th workshop
bringing together the different series for a grand finale. The sixth form series (Year 12, ages 16-17)
run over six weeks in the spring term (either side of the February half-term break), with all students
being invited to a sixth form celebration event at the Ri in July.

2017/18 Mathematics Masterclass programme highlights
Newly funded activity: Year 9 Masterclass series
We have six newly funded Masterclass series which run at various times of the year across a number
of different London venues, including the Royal Institution itself. The Year 9 Masterclasses are
generally for groups of 40-60 students, all of whom have been nominated by their teachers based on
their interest in the subject and the teachers’ knowledge of who would benefit most from attending.
It is vital to allow these students to explore the subject beyond what they will see in the classroom,
opening their eyes to the variety, beauty and huge scope of what mathematics is. This is achieved
through a varied programme of sessions in each series, using a variety of different workshop leaders
(speakers). In addition, meeting and working with other students from different schools who share
their interest and affinity for mathematics is an important element in encouraging them to view the
subject in a positive light. Research has shown that peer preference has a significant influence on the
uptake of STEM subjects post-16, and that it is crucial to work with students at a younger age,

preferably allowing them to take part in activities with repeated contact rather than one-off events,
in order to help influence their attitudes towards these subjects2. This will also be the first
interaction that most students have with the Ri so offering an interesting and varied programme is
of great importance.
Venue

Term

Number of sessions

Ri

Autumn

6

Number of
students
60

Ri

Spring

6

55

Kingston University

Spring

6

60

Queen Mary University

Spring

6

60

Ada College

Summer

6

57

Bromley High School

Summer

6

37

36

329

Total

Table 2: Overview of the Year 9 Masterclass series funded by CACT
The Year 9 Masterclasses are highly valued by teachers, with the Masterclass team regularly
receiving feedback regarding the value of the Masterclasses.
‘Our girls always thoroughly enjoy the sessions and get a lot out of them’
‘year 9 enjoyed and developed a passion for maths from the master classes’

Year 9 programme at Ada College, Summer 2018
Date
5/5
12/5
19/5

Speaker and Session Title
Jenny Sharp
From Flowers to Fine Art
Ioanna Georgiou
Stories from Maths
Paul Hall
Uses of Infinity

Date
9/6
16/6
23/6

Speaker and Session Title
Sophie Carr
Bayesian Belief Networks
Ian Dickerson
Introduction to Group Theory
Phil Ramsden
Codes and Ciphers

Student feedback from these sessions included:
‘Great opening session - learned many interesting problems as well as interesting interaction’
‘It has enhanced my passion for maths and has furthered my knowledge on this subject’
‘I didn't realise how much one could do with a maths degree’

Newly funded activity: Year 9 celebration events

G. Roberts, SET for success: The supply of people with science, technology, engineering and mathematics skills
(HM Treasury, 2002); A. Smith, Inquiry into Post-14 Mathematics Education (DfES, 2004)
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The annual celebration events for Year 9 students ran at the Royal Institution on two consecutive
days 30th June and 1st July. Students who had attended Year 9 Masterclasses across the South east of
England were invited to attend, as well as students who had done well in the UKMT Maths
Challenges.
Year 9 Celebration Event programme
10.30 Registration and welcome puzzles
11.15 Welcome
11.30 Julia Gog - Can maths stop epidemics?
12.30 Lunch & competition
13.30 Felix Flicker - Puzzling Paradoxes
14.30 Closing plenary & presentation of prizes
In addition to our student event, we hosted a parallel event for the parents of our Masterclass
students. This was an event designed to give the parents a taster of what their students had been
doing during their Masterclass series and to give them confidence to support their child’s next steps
and to continue their child’s engagement with the subject at home. The day consisted of an
introductory talk to the Ri and the Masterclass programme, fun maths activities, a sample
Masterclass and exploration of online resources as well as the opportunity for parents to ask
questions.
Parent event programme
11:15 Welcome and introduction to the Ri
11:30 NRICH: Mathematicians are curious
12:15 Lunch
13:00 Using NRICH activities with your child at
home
+ Q&A
13:55 Mike Fletcher - The Mathematics of TV
game shows
14:40 Useful resources
15:00 Day end
The event was very well received with many
positive comments from the parents including:
‘Really good event - great that this was organised
in parallel with the children’s masterclass’
‘Interactive nature. Useful resources stuff. Thanks to
great staff and speakers’

Tweet from parent event

‘reignited the passion of learning amongst the adults’
‘I loved the lectures yesterday! They were thought-provoking, absorbing and inspiring’

Continuation of CACT funded activity: Advanced Masterclass series
This academic year has seen a very successful programme of advanced Masterclasses delivered to 582
students in 48 sessions, involving approximately 50 volunteers. Students for the advanced
Masterclasses were recruited from the cohort that were involved in Year 9 Ri Masterclasses in
previous years, allowing us to provide repeat, in-depth, maths enrichment for this group of dedicated
students. Students were not only recruited from the Year 9 Mathematics Masterclass series, but also
the Engineering and Computer Science Masterclasses, enabling these students who have their primary
interest in the other STEM subjects to gain an insight into the wider applications of mathematics. In
Year 12 we were able to invite additional students due to the increased capacity of the series. We
worked together with the United Kingdom Mathematics Trust (UKMT) to invite students across
London Sixth forms and colleges who had done well in the UKMT Intermediate Maths Challenges in
the previous year (one of several well-established competitions run nationally by the UKMT). The
series were hugely popular with long waiting lists.
Programme for Year 10 Masterclasses at UCL 2017/2018
Date

Speaker and Session Title

Date

7/10

Fermat’s Little Theorem –
Phil Ramsden
Optimisation Problems –
Jenny Sharp
Adventures in Topology –
Niki Kalaydzhieva
Mathematical Braiding –
Matt Scroggs

3/2

11/11
2/12
13/1

Speaker and Session Title

Numbers in the News –
Zoe Griffiths
10/3
Combinatorial Games –
Ben Smith
24/3
Katie Steckles –
Mathematics Unsolved Problems
(joint session with the year 10 Masterclass students
from the series at Imperial College)

Student feedback on these sessions included:
‘It was surprising what a range of activities can be solved using maths etc braiding’
‘It has made me enjoy maths because it has opened up new doors to more challenging problems’
Programme for Year 12 Masterclasses at Queen Mary University 2018
Date

Speaker and Session Title

Date

Speaker and Session Title

13/1

Modelling Climate –
Neill Cooper
Fibonacci, Prime, Fermat, Perfect and
Mersenne Numbers –
Graham Hoare
Combinatorial Games–
Ben Smith

3/2

Geometry in the 4th Dimension –
Natalie Behague
Mathematics of Black Holes –
Martin Yates

20/1

27/1

24/2

3/2

Quantum Spacetime –
Liam Williams

Student feedback on these sessions included:
‘What surprised me was the fact that maths can be used in many different career options ranging from
astrophysics to quantum mechanics’
‘I didn't know how you could apply maths to solve so many situations’

Number of students
Series

2015/16

2016/17

2017/18

Year 10 (2 series)

155

136

160

Year 11 (2 series)

152

128

130

Year 12 (3 series)

300

300

292

Total

603

564

582

Venues

Number of
sessions

Imperial College London
University College London
Imperial College London
Kings College Mathematics School
University of Greenwich
Queen Mary University of London
London Metropolitan University

7
7
7
7
6
6
6
46

Table 3: Overview of the advanced Masterclass series funded by CACT
In the academic year 2017/18 we received a
considerable increase in interest for our advanced
Masterclass series, with many students signed up to
waiting lists for our Year 10 and 11 series. This
increase in demand together with the introduction
of new speakers into the Masterclass programme
has enabled us to increase our offer for the coming
academic year 2018/19. We are pleased to
announce the an additional two brand new series at
the University of Westminster, offering an extra 80 places for Year 10 students and 80 places for
Year 11 students. This is excellent news and has been very gratefully received by students and
parents.
These new series have only been made possible due to the group efforts of the Masterclass team in
implementing a new Speaker Training Programme (STP).

End of series events: Years 10 & 11
At the end of the Masterclass series for Year 10 and 11, we aim to organise a special final session for
the students and bring together the two groups from each year for a grand finale. Students from the
Year 10 Imperial College joined the students at UCL for a final Masterclass with Katie Steckles, 2016
winner of the Josh Award (the UK award recognising talent in Science Communication), who delivered
a session on Maths’s greatest unsolved problems. The Year 11 final session was delivered by Professor
Emma McCoy, Deputy Head of the Department of Mathematics and a Professor of Statistics at
Imperial College London. Students from the series at Kings College Mathematics School joined the
students at the Imperial College series for the session on Pascal’s triangle. At the end of the
Masterclasses students were awarded certificates in recognition of their continued attendance and
hard work.
Comments from the students included:
‘Enjoyed trying to solve problems and discover that some are in fact unsolvable/not solved yet. And
really liked the jokes.’
‘what worked well was how she portrayed the beauty of pascals triangle and probability of everyday
life.’

Tweets from the end-of-series events

Annual Year 12 Celebration Event
The Celebration Event for Year 12 students ran at the Royal Institution on Thursday 5th July. Students
who attended Year 12 Masterclasses in 2017/18 in London, Kent and Essex were invited to attend, as
well as students from across London who had done well in the UKMT Senior Maths Challenges. We
were also able to invite Year 12 students who help run Masterclasses for younger students in their
own schools. A total of 242 students signed up to attend.
Year 12 Celebration Event Programme
10:30
11:00
11:15
12:15
12:25
13:10
14:10

Arrivals
Welcome
Holly Kriegar – Chaos theory
Comfort break
Career discussion panel
Lunch
Rob Eastaway - I wasn’t expecting
that
15:10 Closing plenary
The day ran 11-3:30 and comprised of two 1 hour talks on different areas of Mathematics, a lunchtime
puzzle and a panel discussion. This was a new element for this year’s event; a careers discussion panel
where we invited early career mathematicians to talk about their own experiences and routes into
maths careers. The panellists included an apprentice at an accounting firm, a recent graduate about
to start on a graduate employment scheme, a PhD student and someone who had recently finished a
graduate scheme at a bank. This proved very popular and received great comments from the students
including:
‘Excellent advice for year 12 reflecting university courses and what to expect’

‘Really inspiring and helped make decisions’
‘Great diversity in terms of career and educational paths’
The panel discussion gave the attending students a great insight into what they could do after school
from some different perspectives, and we intend to include this in future events. We hope to include
panellists from a wider range of mathematical careers/areas of study.
Figure 1: Chart showing student responses on the event feedback form

Tweet and linked in post from the Year 12 Celebration Event

Speaker training programme
New workshop leaders are vital to the continued sustainability of the Masterclass programme,
particularly in London where so many series take place concurrently. We have always worked with
individuals to support them to put together Masterclass workshops based on their own experience,
which has the advantage of providing tailored support but can lead to differences in what
development opportunities are available to new volunteers. In 2017/18 we piloted a new Speaker
Training Programme designed to provide a mixture of one-to-one support and group training
opportunities, giving greater consistency and enabling us to work with more new volunteers. The
programme was launched by a taster evening to raise awareness and promote the Masterclass

programme, giving an insight into what Masterclasses are and encouraging STEM enthusiasts to get
involved. Those who wished to become Masterclass speakers then applied to join the training
programme, with successful applicants taking part in:
•
•
•

•
•
•
•

Scheduled visits to Masterclasses in their areas of interest throughout the network
Individual meetings to discuss their ideas and how these might be adapted to a Masterclass
format
Structured training sessions in presentation skills, workshop development and equality and
unconscious bias, to give participants essential tools for the development and delivery of
their workshops
Continued one-to-one support in developing their content
Opportunities to practice their material with students drawn from the pool of Masterclass
alumni
Opportunities to deliver their new workshops within the programme
Feedback on their first session from an experienced team member or other Masterclass
volunteer and continued support to adapt and improve their workshop

The taster evening was very popular, including among those with no prior connection to the
Masterclass programme. The evening included a sample Masterclass, Masterclass-style taster
activities and a drinks reception where potential volunteers were able to discuss options for getting
involved with the Masterclass team.
The training sessions, which were run one as a full day event on a Saturday and one as three
individual evening events, were very well received. These sessions were also opened out to existing
Masterclass contributors, including existing speakers who wished to improve their skills, and
potential volunteers who had recently expressed an interest in getting involved. The session were
gratefully received by both new speakers and existing speakers who greatly appreciated the
opportunity to reflect and improve upon their own existing Masterclasses.

Tweets from training event participants

The taster evening was booked to capacity, with 100 tickets booked and 61 STEM professions
attending. 23 people applied to be part of the Speaker Training Programme (15 of whom had
attended the taster event), including people with backgrounds in each of the Masterclass subject s
and age-groups. 51 people booked 74 individual places on the training sessions, with 47 people
actually attending. To date, only two people have dropped out of the programme due to other
commitments, six of the STP participants are booked to deliver their new Masterclass in the autumn
term and several are already scheduled for the spring, both in London and other parts of the UK.
Several existing speakers who attended the training sessions have used their new skills to adapt their

existing sessions or develop new ones, and other new volunteers have developed and delivered
activities for our families programme.
The involvement of new speakers in the programme means that we are able to expand the Year 10
and 11 Masterclass provision in order to better meet student demand. The programme will continue
into 2018/19 with additional training opportunities in London and elsewhere in the UK.

Masterclass Evaluation & Feedback
Student Evaluation
Feedback is sought across the network from students attending Masterclass series in order to assess
their experience in line with the Generic Learning Outcomes (GLOs). These cover a range of types of
impact, including attitudes and values, creativity, development of skills, behaviour and progression. In
addition to the GLOs, the feedback is used to inform future series by assessing the quality of the
workshops and logistical suitability for the target students. The response to the Masterclasses is
overwhelmingly positive, with parents and students telling us how much they value the opportunity
to attend. The increase in the students’ understanding of Mathematical applications and career
options, is often highlighted, alongside their enjoyment of the Masterclass series. The following
quotes highlight some of this feedback:
‘these classes have changed my views about maths as the maths taught at or school is very different
to the real-life situation mathematics taught at these lessons which has certainly proved to be useful.
These Ri masterclasses also pushed me to take Maths for A levels’
‘My Son Benjamin attended the Royal Institution Mathematics Masterclass in Year 9. Benjamin was
enthused by every lecture and came home to relay to us and demonstrate what he had learnt and
been shown.... he keeps telling me it’s the best thing he has ever done outside school!’
‘Just a short message to say thank you to you your team and the lecturers for organising and
presenting the Masterclasses. My son Nathaniel enjoyed then immensely and made some new good
friends too along the way...From what he told me the experience obviously continually stimulated his
interest in maths as a broader subject and gave him a taste of University lectures and group
camaraderie in world class establishments...Fantastic opportunities these classes give young
maturing minds to expand their knowledge and set high future goals.'

Figure 2: Quantitative feedback from Year 10 students (121 students responded)
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Figure 2: Quantitative feedback from Year 11 students (80 students responded).
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Figure 8: Quantitative feedback from Year 12 students (171 students responded).
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Observational evaluation
Observational feedback was gathered indirectly from organisers and supervisors and directly by visits
from the members of the Masterclass team. We make every effort to visit at least one session in all
series across the programme. Spontaneous feedback is accrued via Twitter posts, which are posted by
many of the attending adults who come along as supervisors and helpers. The observational feedback
focused on the individual sessions themselves and was used to give feedback to the speakers.

Tweets from some of the Year 9 Masterclasses

Challenges
The main challenge in the academic year 2017/18 has been student recruitment for the Year 9 series.
A combination of factors within the education sector has seen the steady increase of teachers’
workloads in recent years, and anecdotally greater movement of staff within schools. This means that
it is more difficult to keep an up-to-date contact pool of nominating teachers, and that teachers are
not always able to respond to opportunities for their students due to the pressures they face within
school. We have been working to improve our communication strategies to better reach schools and
teachers, and are exploring options for alternative methods of student nomination (which still reach
those students who would benefit most from the Masterclasses) in the future.
We have also been working to implement updated procedures to comply with GDPR and the charity
commission’s recently updated guidelines on safeguarding.

Future plans
Proposed activity in year 2 - 2018/19
We will continue to deliver the same activity as 2017/18, namely 7 London Series for year
groups 10 to 12, celebration days and speaker recruitment and training events.
Plus we would aim to expand to include:
•

x1 additional Year-10 Masterclass series

•

x1 additional Year 9 Masterclass series

•

x2 Alumni Days, London and regional (new element)

We have been very successful in recruiting and training new Masterclass speakers. The events we ran
in 2017/18, supported by CACT, allowed us to develop a very effective and professional model for
undertaking this activity, which we can now deliver on a regular basis. To build on this success, we
plan to continue to actively recruit and train new Masterclass contributors, including volunteer
helpers, supervisors and workshop leaders. A taster evening has been scheduled in London in
November 2018, with training events in London and Newcastle in spring 2019.
As has been mentioned, the success of the speaker training programme so far has meant we could
expand the advanced Masterclasses for the 2018/19 academic year with one additional Year 10 series
and an additional Year 11 series (ahead of schedule) in order to meet student demand. Both will be
hosted at Westminster University in Marylebone.
As planned, we will also expand the number of Year 9 series in 2018/19, hosting an additional series
at the Royal Institution in the summer term. Previously high demand for the student series has
necessitated a theatre-style layout, giving greater difficulty to facilitating group work during the
sessions. The additional CACT funding allows us to increase the number of series, spreading out the
students involved and using a classroom setup, which will greatly improve the quality of the students’
experience.
We are also planning several events for Masterclass alumni students in 2018/19, delivering one in
September and a second November.

Ri 5 year strategy
This year, the Ri released a 5 year strategy plan. We are currently assessing the Masterclass
programme in light of the new strategy, developing exciting ways to expand it and align it fully with
the Ri values. Activities will include:
•
•

Ensuring our brand is well known across all Masterclass students, families and nominating
teachers
Signpost Ri opportunities and create a better Masterclass ‘pathway’ for our alumni students
that allows them to maximise opportunities to take part in Masterclass activities, including
volunteering as helpers and even delivering Masterclass sessions to primary school students
as part of a 6th form Ri project.

•
•

Identifying ways we can better involve disadvantaged and minority groups in Masterclass
activities
Supporting our staff and volunteers by continuing to involve the whole Masterclass team in
formulating the five-year plan so they are excited and proactively involved, and rewarding
our volunteers to ensure they feel valued and well supported.

We are very well positioned to start delivering on the above strategic points since some of our
current activity is already in line with them. Our first steps will be to identify the areas of our work
that are currently most closely aligned with the strategy, ‘measure’ the activity levels so we can start
to report on them and create a realistic growth plan for the coming years.

