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Partnership Grants Scheme

The Royal Society Partnership Grants scheme offers UK schools or colleges  
up to £3,000 to buy equipment to run a science, technology, engineering or 
mathematics (STEM) investigative project in partnership with a scientist. 

These projects help students to gain a better 
understanding of the latest developments in STEM, 
improve their perceptions of those working in the STEM 
professions and give students pride and increased 
confidence from participation in the investigation.

Between 2017 to 2019, a total of £275,767 has  
been awarded by the Partnership Grants scheme, 
enabling 16,488 students to conduct research projects 
involving science, maths and computing. Of this figure, 
£134,591 has been awarded to primary schools and 
£141,176 to secondary schools. Grants have been 
awarded to 112 schools, of which 12 were independent 
schools and 100 were state schools, to accurately reflect 
the proportion nationwide.

In 2019 support from the Company of Actuaries 
Charitable Trust enabled four additional schools to carry 
out Partnership Grant projects with a focus on 
mathematics, statistics, and data science. The Trust 
provided £9,000 to fund three projects at the maximum 
amount available. As two of the schools used less than 
the full £3,000, to honour the principle of the gift, the 
remaining funds were applied to support an additional 
maths focused project at one more school. This school 
was Sgoil Uibhist a Tuath in the Outer Hebrides, this 
resulted in the reach of this programme extending even 
further across the country. The total cost of these four 
projects was £9,019.53, with the extra funds covered by 
the Society’s own funding.

The Royal Society is very grateful for the Trust’s support 
in enabling the Society to broaden this scheme.

The Society is delighted to provide the Trust with the 
following report demonstrating the impact of these four 
projects, and the Student Conference happening in 
November 2020 to which the students from secondary 
schools working on these projects will be invited.

Above 

Students from Sgoil Uibhist a Tuath examining a stickleback through 
a microscope.
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Benefits of the Partnership Grants

The Royal Society Partnership Grants have helped many primary and 
secondary schools encourage learning in STEM that is engaging and  
hands-on, giving students an insight into the real world of scientific  
applications and research methods. 

The programme can benefit schools and students  
in numerous ways, including by:

• Raising students’ appreciation of STEM in industry  
and academia;

• Developing students’ opinions and perceptions of STEM 
subjects and applications;

• Helping students discover new opinions and attitudes 
towards each other and STEM professionals;

• Providing opportunities to work directly with STEM 
professionals or teachers and schools and take the 
curriculum beyond the classroom;

• Creating opportunities to share or be involved with an 
amazing discovery, or the latest developments in STEM;

• Raising the profile of participating teachers and the 
school within the local and education community;

• Raising awareness of the STEM field, research group or 
company, in the local community and nationwide; and

• Giving students an opportunity to project manage and 
to manage a budget.

Above 

A bench made from recycled bottles and plastics, created by stu-
dents from Comberton Village College.
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Update on the projects supported by the  
Trust 2019 – 2020
Strong mathematical skills are essential to many projects, from the analysis  
of results to handling of data. The support from the Trust has enabled four 
schools to carry out projects with a focus on mathematics, statistics, and data 
science. The following is an update on the four ongoing projects from the 
schools supported by the Trust.   

Digital Brains: can we understand how computers  
think and analyse Big Data?

School
North Cambridge Academy 
A secondary school based in Cambridge

Project duration
5 November 2019 – 5 December 2019

Award value 
£2,651.47

Aim
While this was a computing project, it involved 
mathematics with the analysis of data. The project 
involved STEM partners to assist the students in 
performing statistical analysis of data, exploring 
correlations, and introducing concepts such as  
mean, standard deviation, and outliers. 

The project hoped to investigate:

The making of minicomputers by:
• Learning how transistors operate as switches.

• Learning how binary logic gates can be built using 
transistors. 

• Learning about their operation and how complex 
arithmetic operations can be performed  
with them.

The building of big data by:
• Programming microcontrollers to do arithmetic  

on hardware.

• Programming microcontrollers to acquire data from 
sensors and analyse the data to present the results  
to the class.

• Visiting the Centre for Computing History to learn 
about the mega processor, a discrete component  
of a fully operational computer.

“We value this opportunity to share our research with the 

next generation of computer scientists. Delivering the 

course in an accessible way has proved both challenging 

and rewarding, and we are impressed and motivated by 

the enthusiasm with which the students engaged with the 

sessions. We hope that we have inspired them to take their 

computing studies to higher levels.”

STEM Partner.
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Update
We have now completed the sessions for the students, 
each of which entailed a mixture of class discussion and 
hands-on coding and circuit building. We also organised 
two additional sessions:

• First, a visit to the Centre for Computing History, which 
included a programming workshop introducing the 
concept of binary numbers; and

• Second, a tour of a Cambridge/Hitachi computing 
research laboratory where the students were 
introduced to Quantum Computing.

The main objectives of the sessions have mostly been 
met. We have investigated how computers work, from 
the bottom up, by making and testing circuits. The idea 
was then to take what was built and use it to analyse 
data. Specifically, the students acquired physiological 
data (i.e. heart rate and body temperature) measured 
using the Arduino circuits and before and after a stimulus 
(i.e. mild exercise or emotional triggers including pictures 
of happy, sad, and angry faces).”

Impact
The grant itself enabled North Cambridge Academy, 
alongside support from iLab, to buy in equipment so 
students could practise programming in a new context as 
well as gain key skills in resilience, teamwork and 
independence along the way. The students thoroughly 
enjoyed the hands-on elements of the course, supported 
by enthusiastic and engaging iLab volunteers. The trips 
allowed students to directly see how their skills are 
transferrable in computer science outside of the 
classroom. Now we have the equipment, we are able to 
make the project sustainable and potentially even an 
annual course within the curriculum.

Above 

Circuits made and tested by students from North  
Cambridge Academy. 
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How can I turn plastic waste into useful construction  
material using Eco-bricks?

School
Comberton Village College
A secondary school based near Cambridge 

Project duration
2 September 2019 – 24 July 2020

Award value 
£3,000

Aim
The project is run by the school’s Eco Maths Club. As 
part of the project, students are carrying out calculations 
of volume and space, using ratios for models, taking real 
life measurements and agreeing on quantities of 
materials to investigate the following:

• How big is the plastic problem globally and what are 
the future solutions?

• What are the negative consequences of plastic waste 
in the environment, particularly in the marine 
environment and plastic entering the food chain?

• What are different types of plastic and what can be 
done with them?

• How can we use eco-bricks to construct useful 
structures?

• What is the most effective way to create and design 
eco-bricks?

Update
• We have managed to construct furniture from  

eco-bricks created by students. Students have built 
their first prototype of an eco-brick bench. They are 
taking the bench around the school’s social areas and 
spreading the word about eco-bricks.

• We have involved the entire school in the project by 
creating reverse bins. The students pick up a bottle 
from the reverse bin and turn them into an eco-brick. 
One of our club members has created an instructional 
video to show how to make the bricks.

• We have created our first eco-brick mould which 
requires cement and sand. The student who designed 
the mould for the brick put it to the test. They made a 
prototype cement brick. Once the brick was ready, 
they discussed changes needed to make the brick 
more solid.

• A workshop space for the eco engineering project  
was acquired.

• We have tried a variety of materials and decided to 
look out for eco-friendly cement for our constructions.

• The students learnt that the process takes a long  
time. We are currently looking into solutions to speed 
things up.

• Our next task is to use eco brick to construct a raised 
bed to create a planter for our food technology 
department to grow herbs. We are also looking at 
getting the eco-friendliest 3D printer to make the 
construction of eco-bricks more efficient and greener. 
The students are also keen to use recyclable filament. 
We are also looking at deploying our homemade bricks 
in other constructions if we have the time and the 
capacity to do so.

“I enjoyed making the first concrete eco-brick and the fact 

we all felt this was such a special moment we wanted to 

actively take part in placing the brick in the mould we have 

made from recycled wood we found in the school ground.”

Aditia, Year 10.
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 Impact

• The school removed all water bottles during their 
Christmas lunch in 2019 and used jugs and paper cups. 
This marked a change from 2018, where the school 
used 1,800 plastic bottles. 

• Autistic students from the special unit found making 
eco-bricks very therapeutic and one of them even 
produced an instructional video on how to make them. 

• A new STEM club was started in the sixth form and 
students there created a scientific display of molecules 
from the eco-bricks and are now considering building 
furniture. Students have also been researching about 
plastic molecules and looking into solutions on how to 
dismantle it. 

• The school is looking into having after school climate 
engineering lessons in 2021.

 

• Over Christmas 2019, the Eco Maths Club collaborated 
with the Green Club to create a tree of ideas for 
eco-friendly gifts. Students talked about the gifts of 
experience and service. Some went on to implement 
those ideas with their families. 

• The Eco Maths Club was featured in the school’s 
newspaper. 

• During the School’s Opening Evening, club members 
displayed their work and discussed their project with 
many parents and prospective Year 6 students. They 
received positive feedback from the parents. 

• Members of school staff have joined in the club’s 
efforts and donated eco-bricks they had created.

Above 

An eco-brick created by the Eco Maths Club of Comberton Village College.
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Where does all the rainwater go?

School
Rhydypenau Primary School
A primary school based in Cardiff

Project duration
30 September 2019 – 30 April 2020

Value of grant
£913.65

Aim
The aims of the project are to investigate the following:

How much run off? 
• An exercise to collect rain gauge data over 12 weeks 

and understand how much run off is produced over 
two sample areas in the school grounds. The 
investigation will look to interpret rain gauge data and 
use mathematical equations to calculate run off.

What are the benefits of a rain garden?
• An experiment to understand how rain gardens work. 

What are the benefits? What plants should we be use 
and why, including a session on plant life from a 
secondary school biology teacher.

• Classroom based experiment to understand the effects 
that rain gardens can have on attenuating flows. This 
would be carried out in small groups of four or five.

• Prototype of a rain garden which will demonstrate the 
filtration system. Using the learning from class 
demonstration this will be used as an exhibit for rain 
garden design.

Where could the school put a rain garden in its grounds?
• An investigation into suitable locations for a rain garden 

in the school. Explain why that location was chosen 
and design a rain garden base on the knowledge and 
results of investigations in steps one and two.

Update
• So far we have met weekly to complete background 

research. We identified several Sustainable Urban 
Drainage Systems (SuDS) and the benefits of SuDS. 
We conducted an experiment to investigate the 
benefits of a rain garden. We tested the amount of 
water absorbed by different surfaces around the 
school’s grounds to determine the most suitable SuDS 
for the school to avoid the risk of flooding.

• We had a lesson from a secondary school biology 
teacher about the kind of plants commonly found in 
rain gardens and examples we should be using for our 
rain garden. We also conducted an experiment with 
her in ways plants absorb liquid. 

• As the weather station only arrived recently to the 
school, we set up the weather station and rain gauge 
and took readings on 16 December 2019.

• We visited rain gardens in the local area. On 16 January 
2020, the Eco Committee took a trip to the 
Grangetown rain gardens to see the effects of the 
Greener Grangetown project. We observed the 
different SuDS that had been used in the project, 
including rain gardens and flexible paving. We 
examined the plants growing in the rain gardens and it 
gave us some ideas on plants we could grow in our 
own rain gardens.

Impact
“It has been great to see how involved and excited  
the children are. With the help of our STEM  Partner  
we have learnt so much together. The project has  
taught them that they can make a difference to their 
environment. We look forward to the next steps.”  
Miss Eveleigh, Teacher.

“I think that this project will be greatly beneficial to the 

amount of rainwater that isn’t wasted in our local area and 

to the local wildlife.”

Emyr, Year 6.
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Why did the stickleback lose its spine?

School
Sgoil Uibhist a Tuath
A primary school based on the Outer  
Hebrides in Scotland

Project duration
7 October 2019 – 7 September 2020

Value of grant
£2,454.41

Aim
At Sgoil Uibhist a Tuath Primary School in Scotland, the 
students are using their mathematical skills to test their 
hypotheses about the morphology of stickleback fish by 
analysing data collected by examining the fish. 

Many populations of three-spined stickleback fishes on 
the Outer Hebridean island of North Uist in Scotland are 
almost unique in having evolved with the complete loss 
of their bony protective armour, comprising of spines and 
plates. Other populations possess a full complement of 
spines and plates, while others show varying levels of 
armour reduction. The aim of this project is to understand 
the reasons for the evolution of armour loss in North Uist 
sticklebacks by:

• Formulating hypotheses about why sticklebacks need 
plates and spines. Exploring reasons why they might 
lose them during evolution.

• Collecting samples of sticklebacks from local lochs 
using traps and nets. Also, collecting water samples 
from the lochs.

• Collecting data of the sticklebacks by measuring them, 
counting their plates and spines, and measuring the pH 
of the water samples. By examining maps of North Uist 
and understanding local farming practices (especially 
management of the machair grassland), relating land 
use and management to stickleback armour evolution. 

• Making direct observations of the behaviour of 
sticklebacks and understanding the interaction  
of sticklebacks with different types of amour in  
an aquarium.

• Drawing conclusions by matching the data  
and observations with the hypotheses.

Update
Dr Carl Smith, a biologist from the University of St 
Andrews and the STEM partner for this project, visited 
the school between 7 to 10 October 2019 to launch the 
project. The school ordered all the equipment, except for 
the aquarium. The visit involved a morning talk to the 
entire school on sticklebacks and their special nature on 
North Uist. It initiated the project’s question: ‘Why did the 
stickleback lose its spine?’ The talk was followed by a 
brainstorming session with pupils proposing sixteen 
hypotheses why the sticklebacks might lose their plate 
and spine during evolution.  

During the afternoon, the entire school visited a local 
loch to collect some sticklebacks using traps. Water 
samples were collected to test the pH level using a  
water quality meter.

The next morning, pupils were split into mixed age 
groups. The groups measured the body size and 
counted the spines and plates of sticklebacks. The data 
was collated into a table. 

Later that day, Dr Smith worked with teachers and older 
pupils to analyse the morphological data that was 
collected earlier. Pupils summarised the plate numbers 
by estimating the mean, median, and modes. The data 
was presented in boxplots. They also plotted the length 
data against the plate number, fitted a regression line  
to plots, and made estimates of the plate number of 
sticklebacks with different lengths. This exercise  
enabled pupils to test their predictions with one of  
the hypotheses.

The next visit should be on March 2020 and it will  
involve an aquarium being setup for observation.
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Impact
The grant has provided both the staff and the pupils of 
Sgoil Uibhist a Tuath with a broad based of experience in 
education, science, the local environment, and the 
island’s culture.

Pupils were tasked with investigating ‘why sticklebacks 
lose their spines?’ This allowed them to develop an 
understanding of the richness and interdependence  
of the various elements of the natural environment  
of their island. 

Key scientific skills that were taught and developed 
included: formulating hypotheses, analysing data, making 
direct observations, and drawing conclusions.

With the support from our STEM partner, Dr Carl Smith, 
pupils and teachers had the unique opportunity to 
acquire skills in scientific enquiry with a connection to 
the local environment. Working with Dr Smith had 
enabled teachers to become more aware of the  
skills and competences needed for scientific study  
and research.   

The purchase of an aquarium that will be stocked with 
sticklebacks from our local area will enable pupils to 
continue their investigations. It will help educate future 
generations of pupils and the community about the 
uniqueness of the North Uist’s sticklebacks. 

“If you don’t become a footballer, maybe you could be a 

scientist and study sticklebacks.”

Teacher from Sgoil Uibhist a Tuath.

Above 

Students from Sgoil Uibhist a Tuath visiting a local loch to collect some sticklebacks and test the pH level of the water.
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Student Conference 2020

The Student Conference is the culmination of the scientific investigations 
supported through the Partnership Grants scheme. It aims to create a platform 
for students to share their projects, facilitate discussion and develop their 
communication skills. 

The scheme and the annual conference are also an 
opportunity for young people to experience what it is like 
to be a scientist and to present their research findings to 
peers from around the country. Additionally, teachers are 
able to meet other educators from a range of schools 
and build on their continued professional development.

The Student Conference for 2020 will take place on 
Wednesday 18 November 2020 at the Royal Society. 

The Society will be inviting Comberton Village College 
and North Cambridge Academy to showcase their 
projects at the conference. Rhydypenau Primary School 
and Sgoil Uibhist a Tuath will not take part as the 
conference is only open to secondary schools.

The Society would be delighted if representatives of the 
Worshipful Company of Actuaries would be able to 
attend. An invitation and further details about the day will 
be forthcoming later in the year.

Above 

The Royal Society Student Conference in 2019.
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Thank You

The Royal Society is very grateful to the Company of Actuaries 
Charitable Trust for their generous support of the Society’s 
Partnership Grants programme. 

The Society hopes that this report has helped to 
demonstrate the positive impact that the Trust’s 
generosity has had on students, teachers and the 
schools. The four grants have provided teachers  
and schools the ability to engage, encourage, and  
inspire their students in using mathematics to carry  
an investigation.

If you have any questions about the Partnership Grants, 
or the Society’s wider schools’ engagement programme, 
please do not hesitate to contact Josephine Rendle, 
Development Officer at the Royal Society.

Once again, thank you for your generosity and support.

T  +44 20 7451 2566
E  josephine.rendle@royalsociety.org
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The Royal Society is a self-governing Fellowship  
of many of the world’s most distinguished scientists  
drawn from all areas of science, engineering, and 
medicine. The Society’s fundamental purpose, as it 
has been since its foundation in 1660, is to recognise, 
promote, and support excellence in science and to 
encourage the development and use of science for  
the benefit of humanity.

The Society’s strategic priorities emphasise its 
commitment to the highest quality science, to  
curiosity-driven research, and to the development  
and use of science for the benefit of society.  
These priorities are:

• Promoting excellence in science

• Supporting international collaboration

•  Demonstrating the importance of science  
to everyone

For further information 
The Royal Society 
6 – 9 Carlton House Terrace 
London SW1Y 5AG

T +44 20 7451 2500 
W royalsociety.org 
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