
ROBOTS LOAN BOX 
TEACHER GUIDE



Our Past, Your Future celebrates the STEM heritage of the Newcastle, 
Northumberland and North Tyneside. As well as promoting of the rich 
STEM heritage of the region the project also aims to increase awareness of 
the diverse range of STEM careers that are currently available locally.

Our online map highlights the STEM achievements and significant people, 
places and objects related to STEM in our region throughout history. It is 
community created and new pins are being added all the time. 

It is easily searchable by selecting the categories so it’s easy to find 
relevant examples of local STEM for use in many subject lessons. 

Our Past, Your Future is a project by Museums Northumberland working in partnership

with NUSTEM at Northumbria University and Historic England and is funded by the

North of Tyne Combined Authorities.



What's in the box?

• 6 x EaRL floor robots

• Shape mat mat

• Great Britain and Ireland Floor mat

• Road mat

• Letters mat

• Book: Robots, Robots Everywhere by Sue 
Fliess

• Book: Nobot the Robot by Sue Hendra

• Book: DK Findout About Robots Memory 
game cards

• Set of EaRL direction cards

• Copies of Hope Education EaRL teacher 
packs 

All boxes are checked prior to being loaned to schools. If, however, you find any item is 

damaged, missing (or has parts missing) or is not in a suitable condition for use please 

let us know.

How to use this box

In this box there is a set of resources you can use in any way you want. 

We have included teaching activities that could take 15-20 minutes or a full lesson 
depending on how you would like to use them. 

This booklet also includes further lesson suggestions and links to themes related to art 
and nature which can be explored further and developed into lesson and activity ideas. 

Our aim is to give your students an appreciation of the natural world by looking at from 
the perspectives of artists, scientists, filmmakers, musicians and engineers. 

A note about our links: Long links have been shortened using bit.ly to check a link 
before use you can copy it into your browser and then add + at the end. This will give 
you information before taking you to the site. 



Links to EYFS Statutory Framework (September 2021)

Communication and Language

ELG: Listening, Attention and Understanding

• Listen attentively and respond to what they hear with relevant questions

• Hold conversation when engaged in back-and-forth exchanges with their teacher and 
peers.

ELG: Speaking

• Participate in small group, class and one-to-one discussions, offering their own ideas, 
using recently introduced vocabulary;

• Offer explanations for why things might happen, making use of recently introduced 
vocabulary

Personal, Social and Emotional Development

ELG: Managing Self

• Be confident to try new activities and show independence, resilience and perseverance 
in the face of challenge;

ELG: Building Relationships

• Work and play cooperatively and take turns with others;

Physical Development

ELG: Gross Motor Skills

• Negotiate space and obstacles safely, with consideration for themselves and others;

• Demonstrate strength, balance and coordination when playing;

• Move energetically, such as running, jumping, dancing, hopping, skipping and 
climbing.

ELG: Fine Motor Skills

• Use a range of small tools, including scissors, paint brushes and cutlery;

• Begin to show accuracy and care when drawing.

Literacy

ELG: Comprehension

• Demonstrate understanding of what has been read to them by retelling stories and 
narratives using their own words and recently introduced vocabulary;

• Anticipate – where appropriate – key events in stories;

• Use and understand recently introduced vocabulary during discussions about stories, 
non-fiction, rhymes and poems and during role-play.



Links to EYFS Statutory Framework (September 2021)

Mathematics

ELG: Number

• Have a deep understanding of number to 10, including the composition of each number

• Subitise (recognise quantities without counting) up to 5;

ELG: Numerical Patterns

• Verbally count beyond 20, recognising the pattern of the counting system;

• Compare quantities up to 10 in different contexts, recognising when one quantity is 
greater than, less than or the same as the other quantity;

• Explore and represent patterns within numbers up to 10, including evens and odds, 
double facts and how quantities can be distributed equally.

Understanding the World

ELG: Past and Present

• Talk about the lives of the people around them and their roles in society;

• Know some similarities and differences between things in the past and now, drawing on 
their experiences and what has been read in class;

• Understand the past through settings, characters and events encountered in books read 
in class and storytelling.

ELG: People, Culture and Communities

• Describe their immediate environment using knowledge from observation, discussion, 
stories, non-fiction texts and maps

Expressive Arts and Design

ELG: Creating with Materials

• Safely use and explore a variety of materials, tools and techniques, experimenting 
with colour, design, texture, form and function;

• Share their creations, explaining the process they have used;

• Make use of props and materials when role playing characters in narratives and 
stories.

ELG: Being Imaginative and Expressive

• Invent, adapt and recount narratives and stories with peers and their teacher;

• Perform songs, rhymes, poems and stories with others, and – when appropriate – try to 
move in time with music.



Curriculum links KS1

KS1 History

• changes within living memory. Where appropriate, these should be used to reveal aspects of 
change in national life

• the lives of significant individuals in the past who have contributed to national and international 
achievements. Some should be used to compare aspects of life in different periods [for example 
William Caxton and Tim Berners-Lee] 

• significant historical events, people and places in their own locality.

KS1 Computing

• understand what algorithms are; how they are implemented as programs on digital 
devices; and that programs execute by following precise and unambiguous instructions 

• create and debug simple programs 

• use logical reasoning to predict the behaviour of simple programs 

• use technology purposefully to create, organise, store, manipulate and retrieve digital 
content 

• recognise common uses of information technology beyond school 

KS1 Design and Technology

Design

• generate, develop, model and communicate their ideas through talking, drawing, templates, 
mock-ups and, where appropriate, information and communication technology

Make

• select from and use a range of tools and equipment to perform practical tasks [for example, 
cutting, shaping, joining and finishing] 

• select from and use a wide range of materials and components, including construction materials, 
textiles and ingredients, according to their characteristics

KS1 Science

Working Scientifically

• asking simple questions and recognising that they can be answered in different ways

• observing closely, using simple equipment

• using their observations and ideas to suggest answers to questions

• gathering and recording data to help in answering questions.

Year 2: Uses of everyday materials

• identify and compare the suitability of a variety of everyday materials, including wood, metal, 
plastic, glass, brick, rock, paper and cardboard for particular uses



Handling guidelines and being Covid-19 secure

We ask that you follow these guidelines in order to look after our boxes and be 
Covid-19 secure.

Handling guidelines when using our boxes

There are a few rules to follow when using our loans boxes:

• Hands must be washed, or hand sanitiser used and they must be 
dry before touching items from the box.

• Please do not use glitter or glue near objects from our boxes.

• We do not require you to clean any items in the box, but they may be wiped 
down if they become dirty.

• When not in use please store items in the box and keep this in a 
secure location.

• Please do not attempt to open any boxes that are sealed shut.

• Objects from the loans boxes should be supervised during use and students 
should be made aware of how to use them responsibly.

• Please check all contents have been returned to the box before letting your 
class leave the classroom.

• Any missing or damaged items must be reported immediately 
by emailing stem@museumsnorthumberland.org.uk and filling in 
the missing/damaged items form.

Covid-19 secure

All schools will have different guidelines with regards to Covid-19 and may

have different bubbles within school.

Picking up and dropping off the loans boxes

• Loans boxes must be picked up and dropped off at the main office at Woodhorn.

• Boxes should be picked up on a Friday by a member of school staff.

• Boxes should be returned to the main office on a Friday or Saturday where they 
will be stored for 72 hours before being checked by Museums Northumberland 
staff.

• Boxes will then be sealed and the contents untouched for the 72 hours before 
they are due for collection by the next school.

Multiple classes

Use between classes is at the discretion of individual schools. Some schools may be 
happy to pass resources between classes that are in the same bubble, others may 
prefer to leave 72 hours between classes/ bubbles. You will know what works best for 
your school!

We ask if multiple classes are using the resource that one person is 
responsible the care of the box and its contents to ensure items are not lost.

mailto:stem@museumsnorthumberland.org.uk


Risk assessments

Schools should undertake their own risk assessments prior to using items in the loans boxes. 
A general assessment of risks is below:

Hazard Persons at 
risk

Precautions

Small items could 
be a choke hazard

Students Use should be supervised by a responsible adult

Electrical items –
charging them 

Students, 
teachers and 
other staff

Check charging wires are in good condition before use. 
Remove damaged charging cables and do not use. 
Charging to be done by adults only. 

Usage supervised by a responsible adult. 

Trips Students, 
teachers and 
other staff

Be aware when using cylindrical parts or laminated 
sheets on the floor that could roll or be a slip hazard. 
Students should be warned to walk slowly and be 
aware of what is on the floor. Usage to be supervised 
by a responsible adult. 

Breakages – sharp 
edges (particularly 
shells)

Students, 
teachers and 
other staff

Items should be used under careful supervision. 
Students should be shown how to handle items 
carefully before use.

If breakages occur items should be removed and kept 
out of reach.

Box is heavy - lifting Teachers and 
other staff

Box should be lifted carefully and correctly by keeping 
back straight and bending knees to lift.

Electrical items - use Students Usage to be supervised by a responsible adult. 
Students to be made aware of the correct way to use 
electrical items. 





Name: ___________________________  Date: _________________

School: _________________________________________________

Which loans box did you borrow: _____________________________

Did you make use of the loans box? Yes/ No 

Which year group(s) did you use the box with: _____________

How many students engaged with content from the box: __________

What did you like about the loans box? 
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

What did you find most useful in the box? 
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Did the box make you think about new ways to teach STEM? 
________________________________________________________________
________________________________________________________________

Do you have any suggestions for improvements for the box? 
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Feedback form: Loan boxes



Technology around us

Key points: Understand that technology is all around us. Discover how technology has 

changed over time. 

Technology is all around us. We use it in our everyday lives all the time and most of 
the time we don’t even think about it. These activities will get your students to think 
about what technology is and how it has changed over time. 

Get inventing…

Little Inventors is a great 

website with lots of 

resources to encourage 

your students to get 

creative and invent new 

things. You can even 

send in their designs and 

they might get made into 

a real thing!

https://bit.ly/3C1IUbQ

Did you know…

Jonathan Ive has played 

a key role in the creation 

of may Apple 

products including 

the iphone, ipod

and MacBook. 

He went to 

university in 

Newcastle!

There are lots of different definitions of technology for example 

technology is “the use of scientific knowledge for practical 

purposes” or “the equipment developed from the application of 

scientific knowledge”. Put simply, technology is the things we 

make that help us in our lives or to do a job. 

Here are some activities that will get your students thinking 

about technology. 

Where can you find technology? 

Get students to look around at school, at home or around their 

local area to see if they can spot different examples of 

technology. Perhaps they can compare how technology has 

changed over time. E.g. how telephones have developed. They 

might see a phone box and compare this to our use of mobile 

phones. How many of your students still have a house phone 

at home?  How many could recognise a Walkman or floppy 

disc?

Technology through the ages

Have a look at technology from different periods of time for 

example, the Stone Age, Bronze Age and Iron Age all get their 

name from the main technologies at the time. Have a look at 

some different examples for each era. You could also look at 

the technology we use in the present day and find out more 

about inventions such as the internet. 

How to use our map

By clicking on a 

category at the 

side you can 

choose which 

pins are shown 

on the map. 

Each place, person or object is 

represented on the map using a pin. 

Click on a pin for information about it. 

Explore our digital map

Our online map highlights the STEM 

heritage of Newcastle, Northumberland and 

North Tyneside: By exploring the map you 

can see many examples of the key 

innovations and inventors with links to our 

area and how important they were to the 

development of technology in the rest of 

the world.

https://bit.ly/3b0P28j

https://bit.ly/3C1IUbQ
https://bit.ly/3b0P28j


Robots have permeated popular culture and many of 

these take a form that looks very human, however in 

reality this is not often the case. These activities will 

introduce students to the idea that robots are used for 

lots of different things and each look very different to 

each other. 

You could: 

• Compare how robot are portrayed in cartoons and films vs 

what they are like in real life – lots of cartoon robots appear 

to look humanoid but in real life this is rarely the case! 

• Robots, robots everywhere: read the story together, get 

students to discuss what they think about all the different 

types of robots. Do they think that in real life the robots look 

the same as in the book? 

• Check out our ‘local robots’ cards for examples to share 

with your students! 

• Play robot bingo or try out our technology memory game 

• Create stories about robots and draw them or act them out. 

Why not try making shadow puppets? 

• Investigate how gears fit together and move. Find out about 

simple machines and how they are used as technology. 

• Get moving! Try watching some videos of different types of 

robots. How do they move? Get your students to try 

copying their movements or call out actions for them to try.

• Creating a robot dance and recording the instructions either 

by writing, drawing, taking pictures or making a video 

tutorial. 

• Explore mechanical inspired music such as George Antheil 

- Ballet Mécanique https://bit.ly/3E5pAel

Objectives: Understand that robots can be very diverse in their looks and 

functions. Discover the different ways that robots can move around. 

Activity ideas: Introducing Robots

Lets sing and dance!

Get your students up and

moving with this robot

themed selection of songs

• Dancing robots 

https://bit.ly/2XApQm2

• Pancake Robot by Parry 

Grip https://bit.ly/3GbbbPJ

• The Robots by Kraftwerk 

https://bit.ly/3m6KeVa

• I am a Robot lesson plan by

BBC Bring the Noise 

https://bbc.in/3E5btFR

These videos by Boston 

Dynamics showcase their Spot 

and Atlas robots ability to 

move by dancing to popular 

songs

• Uptown Funk 

https://bit.ly/3b0OPlx

• Do You Love Me? 

https://bit.ly/3b3uD2G

Getting creative!

• Create artwork by printing using nuts, bolts and gears and paints. 

• Colour in the squares on squared paper to create a pixel picture  

just like your computer screen does! 

• Create digital art by using a website such as 

https://www.pixilart.com/draw or a paint program on your device. 

Did you know… 

Robots have been created 

for all sorts of purposes, 

from helping people with 

autism, as a tool for surgery 

and even helping to clean 

our houses. In Japan they 

even have robotic customer 

service assistants.

https://bit.ly/3E5pAel
https://bit.ly/2XApQm2
https://bit.ly/3GbbbPJ
https://bit.ly/3m6KeVa
https://bbc.in/3E5btFR
https://bit.ly/3b0OPlx
https://bit.ly/3b3uD2G
https://www.pixilart.com/draw


Activity ideas: Robot creations

Design a robot

Read the book Robots, Robots, Everywhere by Sue Fliess

and look some examples of real world robots. Get students to 

think about the purpose of those robots. What job do they do? 

Get students to think about a problem that we could solve by 

inventing a robot. Perhaps there is a job that it would be 

helpful if a robot could do it instead of people. If they could 

create a robot to do any job in the world what would they 

choose? 

The worksheet included might help as a prompt to think about 

their robot and what resources they would need in order to 

create it. 

They can then create their robot by either drawing, cutting and 

sticking our robot parts page or pictures from magazines, 

painting or create a junk model of their robot.

If able, students could annotate their design or work with an 

adult to do this. They could also use a camera to create a 

video about their robot too! 

To extend this activity why not investigate properties of 

materials thinking about which materials would be suitable for 

robots. Students can also consider if robots are made of just 

one material or a variety of materials. 

Robot dress up

In this activity students could design and create their own 

robot costumes. They might want to add buttons, levers, 

screens or other things they might find on a robot. This is a 

great way to recycle items such as milk bottle lids, egg 

cartons and other recycling. They could even paint their items. 

For example they could create:

• a helmet or hat

• a tabard 

• sleeves or gloves

• shoe covers 

• a mask

Key points: Think about why we create robots, what we use them for and what 

features they have that make them useful. 

Getting students to design and create their own robot linked projects will get them to 

think about the reasons why we create robots, what they are used for and how they 

can help us. 

Robot design 

resources

Free printable masks 

https://bit.ly/3vyNo7z

Tabards 

https://bit.ly/3CavR83

Box costume  

https://bit.ly/2ZnPvz8

Robot builder clip art 

https://bit.ly/3vCgF0Z

https://bit.ly/3vyNo7z
https://bit.ly/3CavR83
https://bit.ly/2ZnPvz8
https://bit.ly/3vCgF0Z


E.A.R.L. floor robots 

The E.A.R.L floor robots included in this box are a great tool for getting your students to have 

a go at programming. Hope Education have produced a comprehensive instruction manual, 

teacher guide and scheme of work, all of which we have printed and included in the box. 

Digital copies can also be accessed at: https://bit.ly/3E6W6Na

We’d love to know what activity ideas you come up with for using EARL – why not write them 

in our teacher ideas notebook! 

Activity ideas: Programming

Key points: Understand that robots will only follow the instructions they are give. People who 

create these instructions are called programmers. 

Algorithms are a set of instructions designed to 

perform a specific task. We write these instructions 

for robots as code and the people whose job it is to 

create the code are called programmers. 

There are lots of ways students could practice thinking 

about clear instructions and try out being a programmer 

for themselves.  You could:

• Try writing a recipe or putting recipe instructions in the 

right order. What might happen if the order of the 

instructions were changed? We’ve included a 

Chocolate crispy cake recipe you could try!

• Get students to work in pairs take turns to be a 

programmer and robot. Can they do simple tasks such 

as standing up, walking around the room, draw a 

certain shape? 

• Use our programmer sheet to talk about the 

characteristics used in this career. Can your students 

think of times they have used those characteristics?

Did you know…

The first computer in the North 

East was installed in what is now 

Newcastle University in 1957.

At that time they had to create 

programs to feed into the 

computer using paper tape! 

You can find out more about 

their story and how programming 

has advanced over time here: 

https://bit.ly/2XzAv0g

Image: Newcastle University

https://bit.ly/3E6W6Na
https://bit.ly/2XzAv0g


A programmer writes instructions for computers and robots. We 
call these instructions code. They need to think carefully about the 
order of their instructions, we call this being logical. 

Sometimes there is more than one way of being able to solve a 
problem. Programmers need to be creative and think of different 
ways to do something, they might try out a few ways then choose 
the best solution. 

Programmers need to be resilient. Sometimes it can be tricky to get 
something just right or work out how to do something, but they 
keep trying until they find an answer. It’s a great feeling when they 
finally get it right! 

Can you think of a time you have been…

• Logical? 

• Creative? 

• Resilient? 

What is a programmer?



Robot cooking: Chocolate Crispy Cakes

These chocolate crispy cakes are delicious. Our robot really 
wants to learn how to make them but the instructions have 
been mixed up! 

Can you put the instructions in the right order to teach the 
robot what to do? Are there any extra instructions you would 
add? 

Safety tips

An adult should 
always operate 
the microwave. 

Be careful when 
after things 
have been 
heated because 
they will be hot. 
You might need 
an oven glove if 
the bowl is too 
hot

Check your 
ingredients for 
allergens if 
needed. 

Break the chocolate into chunks 

Place the mixing bowl on the scales 

Weigh out the cereal

Place the microwave bowl on the scales

Weigh out the chocolate

Melt the chocolate in the microwave

Mix the chocolate and cereal together

Spoon the mixture into the cake cases

Equipment needed

Scales
1 microwaveable bowl
Microwave 
1 large mixing bowl
Spoon for mixing
Cake cases 
Oven glove 

Ingredients

100g Milk Chocolate
40g Rice Krispies or 
cornflakes 

Makes 8-10 cakes



Careers What people in this career do

Aerospace 

Engineer

Aerospace engineers design, build and manage planes, spacecraft 

and satellites. They might use design software, develop new systems 

for navigation or communication or research ways to make improved 

parts. Alternatively they might be involved in fitting parts or 

supervising others. 

App developer App developers design and build mobile applications for PCs, mobile 

phones and tablets. This role might involve developing new apps or 

finding faults and improving existing ones. App developers will use 

coding to create the apps. 

Electrical 

engineering 

technician

This involves the installation, repair and maintenance of electrical 

equipment, systems and controls. 

Materials Engineer Materials engineers research the materials used in industry. They 

test their properties to see what they are and what they might be 

useful for. They might try to modify materials to improve them. 

Robotics Engineer Robotics Engineers design and build machines to do automated jobs 

in industries like manufacturing, aerospace and medicine. What they 

do will depend on what part of a project they are working on. They 

might be building and testing prototypes, analysing data collected by 

robot sensors or researching new ways to use robots and artificial 

intelligence. 

Robotic Technician Robotic technicians assist engineers in designing, manufacturing and 

testing robots. They will act as a link between the development team 

and the customer. They might be responsible for installing robots and 

training customers on how to use them. 

Software developer Software developers design, build and test computer programs for 

business, education and leisure services. This role involves writing or 

amending computer code. 

Careers: Digital and Technology sector

There are so many career possibilities in this sector and within each of 

these generalised roles there will be further specialties depending on the 

nature of the organisation one is employed in. 

Further careers information

• Our partners at NUSTEM have a great careers tool aimed at school: 

https://nustem.uk/primarycareers/

• https://nationalcareers.service.gov.uk/job-profilesSome of the above descriptions 

contain public sector information licensed under the Open Government Licence v3.0.

• How to become a robotics Engineer https://bit.ly/3C7VNB9

https://nustem.uk/primarycareers/
https://nationalcareers.service.gov.uk/job-profiles
https://bit.ly/3C7VNB9


Online resources

There are many resources available online, these are some of our favourites. We 

cannot control the content of external links so please check them for suitability with you 

students – you know them best! Long links have been shortened using bit.ly to check a

link before use you can copy it into your browser and then add + at the end. This will 

give you information before taking you to the site. 

Educational resources

• National Geographic Kids has a great YouTube playlist on how things work 

https://bit.ly/3jmESDJ

• Little Inventors: teaching ideas to turn your students into inventors 

https://www.littleinventors.org

• Institution of Engineering and Technology: a wide range of resources and 

activities for teaching STEM https://education.theiet.org/

• I’m an Engineer lots of engineering teaching resources https://bit.ly/2XBfimN

• NASA: Robotics lesson ideas https://go.nasa.gov/3m18uZ0

• Science Buddies: Robot making ideas https://bit.ly/3B0D6Op

• STEM Centre - https://www.stem.org.uk/engineering-resources/primary

Local examples of robots

• BladeBug: The ‘Our Story’ section of the BladeBug website they developed the wind 

turbine blade inspecting robots over years of development and is a good example of 

how ideas are refined over time. These robots are used in Blyth.  

https://www.bladebug.co.uk/

• Ocado warehouse robots: These were developed by Tharsus who are based in 

Blyth https://bit.ly/3jrXJNv

• AkzoNobel have a plant in Ashington and one in Gateshead as well as others 

internationally. They are collaborating with a number of companies to create robots 

used for painting. Painting inside rooms: https://bit.ly/3b7RgCN

• Using drones to paint outdoors https://bit.ly/2XENSMS

• GITA robots are being used to help mobility at the National Innovation Centre  for 

Ageing at Newcastle University https://from.ncl.ac.uk/can-a-robot-help-a-healthy-

lifestyle

• Da Vinci surgery robot in Newcastle https://bit.ly/3G4HwHQ

Other

• Boston Dynamics have a fascinating range of robots including Spot the ‘dog’ robot: 

https://youtu.be/6VUQHrWhoqg

• Neon Futures – downloadable information on engineering careers and listings of 

engineering experiences for schools https://neonfutures.org.uk/

https://bit.ly/3jmESDJ
https://www.littleinventors.org/
https://education.theiet.org/
https://bit.ly/2XBfimN
https://go.nasa.gov/3m18uZ0
https://bit.ly/3B0D6Op
https://www.stem.org.uk/engineering-resources/primary
https://www.bladebug.co.uk/
https://bit.ly/3jrXJNv
https://bit.ly/3b7RgCN
https://bit.ly/2XENSMS
https://from.ncl.ac.uk/can-a-robot-help-a-healthy-lifestyle
https://bit.ly/3G4HwHQ
https://youtu.be/6VUQHrWhoqg
https://neonfutures.org.uk/


Design a robot

You are going to design a robot to help solve a problem or do a 
job. Here are some questions to help you design your robot. 

Think carefully about how each of your choices will help your robot 
do its job. 

What is your robot for?

__________________________________________________

Will your robot be used…

Inside? Outside?

At home? In a factory? Underwater? 

Will your robot move around? Yes/ No

How will it do that: 

Wheels? Legs? Tracks? 

Suckers? Propellors? Something else? 

How many will it have? ________

What materials will you use to make your robot? 

__________________________________________________

What makes your robot special? 

__________________________________________________












