
STEM 
resources 
Discover your STEM potential and learn to be 
an engineer through our hands-on, team based 
activities. Suitable for all ages to engage with.

To learn more about our resources for schools 
and join the Connecting STEM Teachers 
programme go to:

https://tinyurl.com/STEM-Teachers

https://tinyurl.com/STEM-Teachers


The Royal Academy of 
Engineering’s teaching 
and learning resources 
have been developed in 
partnership with school 
teachers and engineers 
to engage students 
in primary and secondary 
education aged 9 to 14.

They provide science, 
technology, engineering 
and maths (STEM) learning 
activities for use in STEM 
clubs, for STEM challenge 
days or to enhance 
and add context to the 
curriculum.  

Each resource allows 
students to learn by 
investigating big questions 
while working in an 
engineering context. 

About the resources

They also:
 provide hands-on thematic learning 

opportunities that support the 
National Curriculum

 develop enquiring minds, teamwork, 
reasoning and career awareness 
through practical STEM application

 allow young learners to express their 
thoughts and ideas more

 develop profound 
understanding 
rather than 
broad acquisition 
of knowledge

 help pupils 
think laterally, 
equipping them 
for a successful 
transition 
to further 
education and 
higher education

Engineering is for everyone:
whatever your background 
and whatever you love – 
whether it’s fashion, film, 
sport, music or technology.
Find out more at 
www.thisisengineering.org.uk
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All resources are available to download at stemresources.raeng.org.uk

http://stemresources.raeng.org.uk
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Code and rescue!

The resource includes both 
‘plugged in’ activities that use the 
Crumble controller as well as many 
‘unplugged activities’ that don’t 
need any equipment.

All activities engage learners, 
encouraging them to develop skills 
that are needed both for computer 
programming, and for many roles 
within the emergency services.

Teacher Guide

This resource teaches students how to code through 
a series of physical computing and practical activities 
which explore the essential role engineers have in 
search, save and rescue missions. 

andCODE
rescue!

Student Guide

This resource teaches students coding through a series of physical 
computing and practical activities, which explore the essential role 
engineers have in supporting the emergency services and search 
and rescue missions. 

This resource places 
computer programming at 
the centre of STEM (science, 
technology, engineering 
and maths) learning, 
providing hands-on thematic 
educational opportunities 
that support the National 
Curriculum.

Although the focus of the box 
is computer science, it still has 
deep links with mathematics, 
science and design and 
technology. It provides 
opportunities for students 
to use computational 
thinking and creativity to 
understand, change and make 
a difference in the world.

All resources are available to download at stemresources.raeng.org.uk

http://stemresources.raeng.org.uk


The resource pulls 
together science, 
technology, engineering 
and maths (STEM) 
subjects through 
thematic learning and 
collaborative activities. 

It has been designed 
to provide practical 
and contextualised 
applications to 
demonstrate the role 
that STEM-based 
learning plays in global 
real-world engineering 
scenarios. 

The resource is divided into three main sections: 

1. Setting the scene
The tasks in the core guide provide context and 
background to support young learners’ understanding 
of the physical characteristics of Africa, and background 
on the Africa Prize for Engineering Innovation and the 
Sustainable Development Goals (SDGs).

2. ‘In the box’ activities
The ‘in the box’ activities explore the STEM behind 
individual Africa Prize innovations in more detail. They 
are UK curriculum-linked and could be taught as topics as 
part of the timetabled lessons or as enrichment activities. 

3. World’s largest lesson
Inspired by the engineers and entrepreneurs, pupils will 
work together to plan, design and engineer a product, 
system or technology that will improve the experiences 
of those in their community.

Inspired by the Africa Prize for Engineering Innovation, this 
resource is a series of activities, practical tasks and discussion 
points that encourage young learners to explore the role 
that young engineers and entrepreneurs play in developing 
innovations that will bring social and environmental benefits 
to different countries across sub-Saharan Africa. 

Engineering a better world
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Each activity is fun and 
designed for students to 
work together to develop 
teamwork skills and 
reasoning, as well as career 
awareness through practical 
STEM application.

Three challenges feature 
a series of real-world 
engineering activities that put the environment at 
the heart of learning. 

1. Materials to circumnavigate the globe
2. Cleaning up the world’s oceans
3. 3D printing sustainable housing of the future

Each challenge contains STEM activities for primary 
and secondary school students to undertake and is 
supported by real-life case studies of engineers and 
experts in their specialist fields.

Engineering materials  
for a greener planet

Aiming for awesome

Creating environmentally conscious engineers of the fu
tu

re

Generously supported by 

In this resource students explore the creative 
and practical side of STEM subjects, as well as 
being introduced to the essential role engineers 
have in deciding what materials to use.

This resource celebrates the centenary of the 
Royal Air Force and is aimed at students who are 
transitioning from primary to secondary school.

There are 10 hands-on activities 
to explore. Each one focuses on a 
specific technological achievement 
from each decade of the past 100 
years, which students explore 
through the engineering principles of 
science, maths and computing. 

Students can work together in teams 
to investigate the forces acting on 
an aircraft during flight, before using 
an iterative process to record the 
perfect flight.

They will also learn about the modern-
day art of stealth, exploring how 
advances in technology have led to 
more innovative methods for designing 
and building untraceable aircraft.

Each activity is linked to engineering 
habits of mind (EHoM), which 
provides young learners with a better 
understanding of the ways engineers 
think and act. 

All resources are available to download at stemresources.raeng.org.uk

http://stemresources.raeng.org.uk


Through 12 engaging activities, 
pupils link topics taught from their 
subject lessons with applications in 
real-world engineering 

Each activity is linked to the National 
Curriculum, and can be used in 
sequence, or cherry-picked according 
to the needs of the class and the 
resources available. 

This resource provides a hands-on 
thematic education opportunity to 
students interested in the magical 
world of film, which can be taught in 
the classroom and as an enrichment 
programme. 

A full curriculum map is included so 
teachers and pupils can see which 
activities best match the group, the 
aims, and the time and resources 
available.

Engineering in the movies Mission to Mars
This resource lets pupils explore the creative 
and practical side of STEM in the movie 
industry while introducing the important 
role engineers have.  

Completed in partnership with Boeing UK, this 
resource explores how engineers will make it 
possible to live on other planets. 

Supported by Royal Academy of Engineering
Prince Philip House, 3 Carlton House Terrace, London SW1Y 5DG

Tel: +44 (0)20 7766 0600
www.raeng.org.uk
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Royal Academy of Engineering

As the UK’s national academy for engineering, we bring together the most 
successful and talented engineers for a shared purpose: to advance and  
promote excellence in engineering.

We have four strategic challenges:

Make the UK the leading nation for engineering innovation

Supporting the development of successful engineering innovation and 
businesses in the UK in order to create wealth, employment and benefit 
for the nation.

Address the engineering skills crisis

Meeting the UK’s needs by inspiring a generation of young people from 
all backgrounds and equipping them with the high quality skills they 
need for a rewarding career in engineering.

Position engineering at the heart of society

Improving public awareness and recognition of the crucial role of 
engineers everywhere.

Lead the profession

Harnessing the expertise, energy and capacity of the profession to 
provide strategic direction for engineering and collaborate on solutions 
to engineering grand challenges.

QUESTIONS

What patterns do you see in your data on the graph? 

Is there a relationship between how far the near object is from the 
observation points and the apparent movement of the distant object (when 
measured from different perspectives)? 

What do you think this tells you about how astronomers use parallax to 
measure how far away a relatively nearby star is? 
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FOOD ON MARS

The journey to Mars will take approximately six months, 
so it is essential to be able to grow food on Mars to be 
able to sustain human life. For plants to grow on the 
surface of Mars the conditions of the atmosphere and soil 
need to be right.

The atmosphere on Mars is almost 95% carbon dioxide. 
Plants use carbon dioxide to produce energy in a process 
called photosynthesis. Photosynthesis is a chemical 
process used by plants and algae to make glucose and 
oxygen from carbon dioxide and water, using light energy.

carbon dioxide + water � glucose + oxygen

Almost all life on Earth depends upon this process. 
Plants provide energy for animals when they are eaten, 
and photosynthesis also maintains the levels of oxygen 
and carbon dioxide in the atmosphere.

Theoretically Mars would be a great environment to grow 
crops for food, however plants also need oxygen for 
respiration.

Soil on Mars contains all the nutrients need to grow 
plants; such as potassium, phosphorus and nitrogen. 
Nitrogen is an essential constituent of chlorophyll, 
the green chemical in chloroplast that enables 
photosynthesis to take place.

MISSION TO MARS

It is split into three sections that can 
be taught on their own or form a 
narrative for a day-long session. 

The sections are Launch, Landing 
and Life on Mars. Students will learn 
about designing an aerodynamic 
nose cone for launch, how to create 
heatshields to protect spacecraft 
on re-entry and how to grow food in 
Martian soil.
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Enrich your STEM Club lessons with these drop-in topic-based group activities:

Did you know that maths 
can help you to read 
minds?  

This resource amazes 
pupils by trying these 
tricks. 

Using Magic Maths, you 
can guess their age and 
their shoe size, then 
impress them even more 
by telling 
them how 
the maths 
works.

Maths magic

This resource explores 
a variety of magical 
maths activities, 
from multiplication tips 
to card tricks. 

MATHS

Curriculum links
Maths: working mathematically,  

number, algebra.

A STEM learning and teaching resource that 
explores a variety of magical maths activities, 
from multiplication tips to card tricks.

They are a team of 
engineers, scientists 
and doctors that have 
developed a new light-
based technique to help 
diagnose and monitor the 
health of babies’ brains. 

Detecting and monitoring 
brain activity is vital to 
help doctors treat babies 
in a harmless way with 
new technology that uses 
the properties of light.

Light saver

This resource has been 
developed by with the 
Metabolight team at 
UCL Engineering. 

SAVE
Engineering light 

to help save lives

An upper primary and lower secondary STEM-focused resource 
that gives young learners the opportunity to explore how 
engineering and science work together in the healthcare service. 

Pupils work collaboratively to develop their curiosity and 
creativity through a series of fun and engaging activities. 

Student guide

It investigates 
different types of 
renewable energy 
through a number 
of hands-on and 
practical activities.

This resource is linked 
to the science, maths 
and DT curriculum.

Power up!

This resource looks 
at different types 
of energy, energy 
in engineering, 
the importance of 
electricity and how 
this is generated. 

Curriculum links
Science: Energy stores and transfers, Generating electricity

Maths: Problem solving using percentages, Area and perimeter
Design technology: Identify, solve and reformulate  

given design problems

up!Power 

This STEM resource looks at different types 
of energy, energy in engineering, the 

importance of electricity and how this is 
generated. It investigates different types 

of renewable energy through a number of 
hands-on and practical activities.

Student Guide

Through discussion, enquiry 
and practical activity, 
students will learn about 
the electromagnetic 
spectrum; ‘find their friends’ 
on a map of the UK and 
Ireland using trilateration; 
consider the ethics 
around AI technology; use 
algorithms by building 
shapes using tangrams; 
program 
a virtual 
Sphero 
ball; and 
use code-
breaking 
skills to 
decrypt text.

Are we connected?

This resource explores 
engineering through 
the technology we 
communicate and 
connect with. 

All resources are available to download at stemresources.raeng.org.uk

http://stemresources.raeng.org.uk
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Royal Academy of Engineering

We bring together the most successful and talented 
engineers from across the profession – our Fellows 
– to advance and promote excellence in engineering 
for the benefit of society.

We have three strategic priorities: make the UK 
the leading nation for engineering innovation and 
businesses, address the engineering skills crisis, 
and position engineering at the heart of society. 

We are a national academy with a global outlook. 


