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Volunteers should be aware of the following pieces of information before delivering these lessons:

All lessons in this suite are designed to be delivered in a normal classroom setting, although facilitators
could adapt them for use in an assembly.

Each lesson plan contains information about how it can be adapted to suit pupils with SEND provision.

Each lesson plan builds one essential skill step from the Skills Builder Framework for essential skills. This
Framework provides a common language for defining and developing eight essential skills. You can
explore the Framework here.

Lesson slide decks, worksheets and knowledge organisers for each lesson can all be found in the
appendix ready for download at SSE’'s STEM website.

The lessons can be delivered by an in-class teacher or delivered by SSE volunteers. To contact SSE
about this opportunity, please email stem@sse.com. It is suggested that if only one lesson is to be
delivered, that this is the first lesson in the topic.

Please share your pupils’ work on social media, tagging @SSE on Twitter or @SSEplc on Instagram and
using the #STEMatSSE tag.
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https://www.skillsbuilder.org/universal-framework/listening

FUTURE SKILLS
RISE OF THE ROBOTS

STEM EDUCATION
PROGRAMME

Future Skills
Rise of the Robots

LO: To design a robot
to solve a real-
world problem

@ SSe | it

-

WHO ARE SSE?

e 3

problem solve

@sse
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For a better
world of energy

@ Sse|

Introduce yourself as the educator.

Briefly introduce yourself and explain who SSE
are and what they do.

Do Now (5 mins)

Leave the following question on the board for
pupils to engage with:

‘What do you know about robots?’

Ask pupils to discuss with their talk partners and
share their ideas aloud — the facilitator may refer
them to familiar popular culture including well-
known literature, films and toys

Explain key words used in the lesson



@ Sse ’ ?ér?dboe;frrlergy

What is a robot?

« A machine that can dotasks without
the help of a human

« They have different parts which can
perform different jobs

« Robots are normally controlled
by computersand only do what
they have been told to

« Some have artificial intelligence (Al)
which allows them 'think’, 'sense’
and 'learn’

Introduce pupils to the concept of a robot and
artificial intelligence

@#sse

What is a robot?

Many people think that robots are ' humanoid', where they look
and act like a person, however most robots are not like this!

Clarify the idea that not all robots look humanoid
like the cartoons we see on screen

People use robots for many different reasons. They are
often used for jobs that humans can't or don't want to do!

These jobs are known as the 4Ds Explain how robots serve a range of purposes
* Dull
« Dirty
« Dangerous
o - Difficult
3 Computer scientists develop robots to  problem solve!

y S AN

Explain that Problem Solving is the ability to find a

So, what does Problem Solving mean? solution to a problem.

Explain that throughout the lesson, children will be

% S working on Step 4 of Problem Solving: exploring
problems by creating different possible solutions.

| explore problems by creating different possible

4 solutions Optional: Describe when you have demonstrated
this skill step in your own role

| Different types of robots

Use side-by-side pictures to compare the
problems to the robotic solutions — pupils should
discuss with a talk partner before sharing their
ideas with the class

What was the problem?

@sse
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Using technology to help wildlife

Wind turbines are being built
across the UK & Ireland to
generate more renewable energy

These are often in the same places
where many wild animals live

2

_\SSE have robotic cameras which
an count puffins along the Scottish
< coastline and monitor their
“wellbeing

@ sse

Flying Squad: Puffin Monitoring Project

As SSE continue to use natural resources

for clean energy, they need to make sure
surrounding animal species and their habitats
are looked after

Cameras and artificial intelligence allow
SSE to minimise their effect on biodiversity
when building more wind farms

This technology is called image processing
and object recognition

Another important issue

Engineers usually need to climb
extremely high to check that the
transmission towers are
working

SSE now use drones with
‘ cameras to prevent the risk of
falling

They look at camera footage

through a new computer
software called iHawk
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Discuss whether there are any disadvantages of
using these robots - pupils should discuss with a
talk partner before sharing their ideas with the
class

Explain how SSE are addressing a problem
important to them: protecting wildlife in the UK &
Ireland

Introduce the Flying Squad initiative where
camera and artificial intelligence

technology enable SSE to monitor animal species
while installing new hydro power stations and
windfarms

Ask pupils if they can think of other ways that
cameras and artificial intelligence could help the
environment — e.g. monitoring any other
endangered species

Share how SSE intend to support dolphins,
porpoises and other sea birds

Pupils should discuss with their talk partner first
before sharing ideas with the class

Explain the automated drones project with
Cyberhawk (iHawk software) to inspect
transmission towers and wind turbines in
Scotland, Northern Ireland and Republic of Ireland



iHawk: Drone software
-
Engineers can now look closer at
transmission towers — this
is faster, easier and cheaper

The drones are under a metre
long and are battery operated
meaning they are much quieter

Each drone can be controlled by a
team of two and engineers can
inspect more turbines per day

How else could drones
and cameras be used
to help others?

Main activity:

(’ O o
Design a robot which could
solve a problem important to you o o

What was the problem?

A forest fire caused
by climate change

An elderly person
struggling to walk

Animals becoming extinct
due to global warming

Families struggling to
access food

Doctors struggling to
perform surgery

ERROR! NO TEXT OF SPECIFIED STYLE IN DOCUMENT.

Example problems @

@ Sse ‘ Sw?c;r?dbg;d:rzergy

Introduce the Flying Squad initiative where
camera and artificial intelligence

technology enable SSE to monitor animal species
while installing new hydro power stations and
windfarms

Ask pupils if they can think of other ways that
drones and cameras could help the environment —
the facilitator may use these aerial photos to
further explain how SSE utilise drones (to take
high quality images and videos of substations
across Northern Scotland for inspection)

Pupils should discuss with a talk partner before
sharing their ideas with the class

How to design a robot

Explain that as responsible citizens, pupils will
become roboticists themselves to solve a real-
world problem

Show example — compare the chosen problem to
the robotic solution — someone needs to manually
water the crops

Pupils can guess what the robot might be solving
with their talk partner before sharing with the class

The robot being designed is a farming robot that
can water plants itself

Present some example problems which could be
addressed via a new robot (these are optional and
pupils should be encouraged to consider what
matters to them personally)



P
% 9
What problem
does it solve?

How to design a robot

@sse

Main activity:

. Identify a problem that is
important to you

. Draw a diagram of your rabo

. Label and describe the
different features

Presentations

* 'My robot is called...'

* My robot can...'

'l designed my robot to
because | care about...'

* 'This problem is important to me
because...'

* 'My robot will help..."

» 'My robot will make a positive impact
on the world because...'

@sse

ERROR! NO TEXT OF SPECIFIED STYLE IN DOCUMENT.

@ Sse ‘ fw?c:r?dbg}teelzergy

Discuss the different features of the robot design
e.g. the name, type, materials, parts, function,
technology involved, advantages and
disadvantages

Pupils can discuss the questions on the slide with
their talk partner as they begin to imagine what
problem they are going to solve and how they are
going to design their robot

All children should be encouraged to think about
the questions on the left

Higher attaining children should be encouraged to
think about the questions on the right additionally
and incorporate ideas from the lesson into their
work e.g. Artificial intelligence for counting things
or sensors to tell a robot when to move when it
faces obstruction

Pupil Practise: Designing your own robot (15
mins)

Assign pupils the task of designing their own robot
to problem solve following the three steps

SEND pupils can focus on just drawing their robot

Higher attaining pupils can label their design and
write short descriptions to describe their design

Review of learning: Presentations (10 mins)

Ask pupils to present their design proposals to the
class — promote a discussion on the appearance,
purpose, functionality, impact and ethicality of
their suggested technologies

Explain the importance of being able to
communicate your ideas with others, whether it is
using a short simple stem sentence or explaining
using your own words, as they will be required to
speak in front of others in almost any STEM job
they may choose, whether it is robotics or another
area of technology

Encourage pupils to ask questions about each
other's designs:

What do they like or dislike?
Do they understand the design and agree on
How would they improve it?



@ Sse ‘ f«?c:r?dbg}teelzergy

How have we used our Problem Solving skills? ) )
Ask the children how they used their problem-

« ﬂ% solving skills. Open a class discussion around the
Vi ':::hw?ma"y e b questions on screen. This will help children
 How did you come up with these solutions? understand and communicate the skill they have
s HowEasydidyou find this? built alongside their knowledge.

» Which robot did you pick and why?

nse' and 'learn’ for itself
imals living in an en\ nt
e that works v rs

, dangerous and difficult)

A glossary for facilitators to refer to if they need
help defining technical vocabulary

g better
that naturally replenish .g. wind and sun

that hold up wires
ngland,

gl
s on wind energy

Time AllocationGuide

5 mins

Use these timings as a guide — this can be

Introductionto robots 15 mins . . )
Provide Model: How to design a robot 15 mins ad]usted for the session bemg led
Pupil Practise: Designingyour own robot 15 mins

10 mins

@#sse

HOST FEEDBACK

HostFeedback ~ Can you make your
robot design using
Jjunk modelling or

B

H : Lego Mindstorms?
=

O - 1

Please share your work with us on
social media using our hashtag
#STEMatSSE

Please provide feedback via QR link — encourage
children to submit examples of pupil work to social
media.

W @SSE
(@ @SSEplc
Contact us at stem@sse.com to

request a volunteer from SSE fo
deliver the lesson

@ sse |,

A more detailed lesson plan can be found in the SSE ‘Power Changers’ Primary booklet.
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FUTURISTIC FUTURE

STEM EDUCATION
PROGRAMME

Jobs for the
future
Futuristic Fiction

LO: To create
a storyboard about th
e invention of a robot

@ SSe | ity

WHO ARE SSE?

Why do computer scientists develop robots?

|KEY WORDS

roboticist technology

storyboard

I Different types of robots

What was the problem?
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For a better
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@ Sse|

Introduce yourself as the educator.

Briefly introduce yourself and explain who SSE
are and what they do.

Do Now (5 mins)

Leave the following question on the board for
pupils to engage with:

‘Why do computer scientists develop robots?’
Ask pupils to discuss with their talk partners and
share their ideas aloud — the facilitator may refer

them to examples from the previous lesson e.g.
robot dog, robot waitress, robot hoover and drone

Explain key words used in the lesson

Remind the pupils of the previous lesson. Use
side-by-side pictures to compare the problems to
the robotic solutions

Pupils should discuss with a talk partner before
sharing their ideas with the class



Imagine you are a roboticist...

Think of a fictional story where you
contribute to the communit‘by inventing a
new piece of technology

How could you help others through

& )

developing a robot?

~N

v
L

Futuristic Fiction
- 3 EA LS e Vi L TON S\
Identify a problem which is significant to you — Q‘
_ this might be something that affects you |
¥ or others

Design a robot that could solve this problem
and build a narrative around this idea

Which essential skill does this use?

SEP Y speak effectively by making points in a logical

order

A
i

Main activity:

Creating a story board for your
futuristic fiction

How to create a story board

There are three computational skills involved:

abstraction

Abstraction is
summarising something
without the details e.g. code

decomposition

Decomposition is breaking
something down into several
parts e.g. a mind map

algorithmic thinking

An algorithm is a precise
sequence of steps or set of
rules e.g. instructions

These skills are important for any job where you work with computers!

@sse
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@ Sse|

Introduce what the lesson is about — imagining
futuristic fiction around how the development of a
robot could help others

Get pupils to begin thinking about which problem
they are going to solve and how they could invent
a robot that could fix this

Introduce Speaking as the skill used to transmit
information or ideas.

Explain that whilst creating a storyboard, children
will be using their Speaking skills by making
points in a logical order. A logical order is putting
ideas in an order that means they make sense
when they follow on from each other.

Optional: Describe when you have demonstrated
this skill step in your own role

Explain that pupils will need to envisage
themselves as active members of the community
and think of a story where they help others
through developing new technologies

Discuss the three computational skills required to
create a storyboard and explain what they mean

Emphasise how everyone can practise these
three computational skills e.g. putting something
in the correct order and that this will support them
in any STEM job they may choose, whether it is
robotics or another area of technology

10
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How to create a storyboard

To plan your futuristic fiction, you

need to decompose your ideas
into the five stages of a fiction story .. . . .

M Explain how the three computational skills can be
Then you need to usealgorithmic

thinking to ensure the parts are applied in the process of creating a storyboard

sequenced in the correct order

Finally, you need to illustrate and
describe each part- this is called
abstraction

Present some example problems which pupils
may want to choose from to think of a new robot

‘An elderly person Ocean pollution caused | | A forest fire caused design (these are optional and pupils should be
struggling to walk by plastic waste by climate change .
encouraged to consider what matters to them
personally)

Animals becoming extinct Families struggling to Doctors struggling to
due to global warming access food perform surgery

How to create a storyboard

Create a shared storyboard taking ideas from the
class — Model creating a storyboard as a class
taking ideas from the class as you go along

Pupil Practise: Creating a storyboard (15 mins)

Main activity: = g = = ‘ 1 Assign pupils the task of creating a story board of

them problem solving following the instructions
. ldentify a problem that is

important to you and think of - ’ i i
ot hateotit sl SEND pupils can focus use a starter picture

. Break down the story into i
s o featuring a problem to prompt them on how a

. Check the parts are | robot could help others

sequenced in the correct

e il Higher attaining pupils can illustrate and describe

short descriptions to . . . .
represent h — their storyboard in depth using any ideas they

(abstraction) : Ch oose

Speaking skills in action: ) ] ] ) )
Use the reflection questions to guide discussions

around how children have used their Speaking

aqenxr%‘
+ Why was it important to put your storyboard i i i i i i
e skills during the lesson. This discussion will help
B children understand and communicate the skill
order? they have focussed on alongside their knowledge.
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Review of learning: Presentations (10 mins)

Ask pupils to orally retell their futuristic fiction by
Presentations referring to their storyboards — promote a
discussion on how their robot could impact the
real world

beginning build-up

Encourage pupils to ask questions about each
other's designs:

What do they like or dislike?
Do they understand the design and agree?
How would they improve it?

e e e A glossary for facilitators to refer to if they need
help defining technical vocabulary

Time AllocationGuide

5 mins Use these timings as a guide — this can be

Introduction FuturisticFiction 15 mins

Provide Model: How tocreate a storyboard 15 mins ad]usted fOr the Sesslon belng Ied

Pupil Practise: Creatinga storyboard 15 mins

Review of Learning:Presentations 10 mins

@#sse

HOST FEEDBACK

[ElaE

Feddooey Please provide feedback via QR link — encourage

(O »oH . . . .
children to submit examples of pupil work to social

Please share your work with us on .

PoTEmmss e media.

W @SSE

(@ @SSEplc

Contact us at stem@sse.com_to
request a volunteer from SSE to
deliver the lesson

@ sse | =i,

A more detailed lesson plan can be found in the SSE ‘Power Changers’ Primary booklet.
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A ROBOT REVOLUTION -
Lesson 3

STEM EDUCATION
PROGRAMME

Future Skills

A Robot Revolution

Introduce yourself as the educator.

LO: To evaluate new and
unfamiliar technologies

For a better
world of energy

@sse

WHO ARE SSE?

Briefly introduce yourself and explain who SSE
are and what they do.

Do Now (5 mins)

Leave the following question on the board for
pupils to engage with:
‘How do humans collaborate with robots?’

Pupils should discuss with a talk partner before
sharing their ideas with the class— the facilitator
may refer them to familiar programming and

How do humans collaborate with robots? COding Ianguages €.g. Bee-bots and Scratch

|KEY WORDS

artificial intelligence blockchain swarm robots

-

Explain key words used in the lesson

ERROR! NO TEXT OF SPECIFIED STYLE IN DOCUMENT. 13



What is programming?
Programming is when we
control a device or machine
by giving step -by-step
instructions, often in code!

When do we use
programming?

Many of the devices and
machines used in our daily

lives require the use of
computer programs

‘¥ Collaborating with robots
We also use computer
programs and code to control
robots and tell them exactly
what to do

Artificial intelligence (Al)
Roboticists have taught some
robots to 'choose' what they do
in response to their environment
This is called artificial
intelligence

ERROR! NO TEXT OF SPECIFIED STYLE IN DOCUMENT.

For a better
world of energy

@ Sse|

Explain how devices and machines require
precise step-by-step instruction, often in the form
of a coding language — pupils may be familiar with
Bee-bots and Scratch - pupils should discuss with
a talk partner what programming or coding they
have used previously used before sharing with the
class

Discuss the different devices and machines we
use daily which require programming e.g. washing
machine, coffee machine and smart phone — can
pupils think of anymore? - Pupils should discuss
with a talk partner before sharing their ideas with
the class

Explain that we also use programming and code
in robotics e.g. controlling a drone or toy robot

Raise the question ‘Would you like it if you were
controlled by just one person?’

Explain that roboticists have developed a
technology called artificial technology (Al) which
enables robots to ‘choose’ what to do, making
them autonomous

Discuss examples:

Bionic arm — responds to signals from an
individual's brain, muscle and nerves

Robot vacuum cleaner — responds to obstruction
via sensors

Digital assistant e.g. Amazon Alexa — responds to
human speech via voice recognition

14



Blockchain

Roboticists are now
using a new technology
called blockchain

Blockchain provides a network for
robots where they can communicate
with each other

This means robots can collaborate
and share important information
without humans present

Robots that can work together
are called swarm robots
or multi-robots

Itis believed that robots
can achieve more as a team,
similar to a swarm of bees!

But how could these
autonomous robots
be used in the real world?

Halvard Grimstad

+ Halvard Grimstad used artificial
intelligence to invent a team of
autonomous robots called 'Thorvald'

« Thorvald can do a range of farming jobs
including cutting grass, picking fruit and
vegetables and predicting how crops will
grow

+ Thorvald can be powered by renewable
energy unlike standard farming machinery

» Halvard combined his love of building with

Lego and nature to help create a more
sustainable future

@#sse
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Ask pupils to imagine a world where robots can
collaborate with each other

Introduce the concept of blockchain — a network
which allows robots to connect — e.g. drones can
share their location to prevent flying into one
another

Introduce swarm robots — multiple robots that can
work together without humans — remind pupils
what autonomous means (robots being able to
'think' for themselves)

Ask pupils how swarm robots could be applied in
real life situations - pupils should discuss with a
talk partner before sharing their ideas with the
class

Introduce pupils to Halvard Grimstad — a robotic
engineer who is developing robots to build a more
sustainable future

Watch the video about Halvard Grimstad,

a Norwegian engineer who grew up around farms
and loved playing with Lego — he combined his
interests in nature and assembling things together
to make an agricultural robot to improve farming
https://www.youtube.com/watch?v=72-
G7wY6DCE

Ask children to imagine a world where swarms
of autonomous robots could complete the jobs
that humans currently do - pupils should discuss
with a talk partner before sharing their ideas with
the class

15
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Which essential skill does this use?

| speak engagingly by using facts and examples
7 to support my points

Multi-ropets are very expensive: X
only ric eﬁca‘n afford it? =
Wheat if the rol

where will'th

Talking point:

"Computer scientists should stop using

_~artificial intelligence and blockchain
> - ol

~

v~ linrobotics"

Guidelines for debate

Respect other people's ideas
Demonstrate good listening
Address people by their name
Invite others to participate
Summarise, build on and
challenge each other's ideas
Be prepared to change

your opinion

@sse

"Computer scientists should stop using artificial
intelligence and blockchain in robotics"

« |think computer scientists should
stop using Al and blockchain
because...

| agree with this statement
because...

« | believe Al and blockchain could
make robots dangerous because...

« ldon't think that swarm robots are
worth using because...

« | think computer scientists should

use Al and blockchain because...

« |disagree with this statement

because...

+ | believe Al and blockchain could

make robots successful in

I think that swarm robots could help

others by...
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Recap Speaking as the skill used to transmit
information or ideas. Explain that all scientists use
the skill of Speaking when presenting their ideas
to peers.

Explain that whilst preparing for and having the
debate, children will be using facts and examples
to support their arguments.

Optional: Describe when you have demonstrated
this skill step in your own role

Explain that like with all new technologies, there
may be some disadvantages

Discuss some disadvantages of swarm robots

"Computer scientists should stop using artificial
intelligence and blockchain in robotics" (pupils will
essentially think about the moral ethics of using
swarm robots)

Explain guidelines for debate — ask pupils if there
are any other rules they can think of e.g. not
interrupting a peer

Pupil Practise: Preparing for the debate (10
mins)

Assign pupils the task of arguing for or against the
talking point — they can work individually, in small
groups or as a whole team to verbally prepare for
the debate (encourage them to use stem
sentences to build their arguments)

Ensure that pupils are balanced fairly and that
groups have mixed attaining pupils in them to
support each other

16



ey,

Formal debate O

"Computer scientists
should stop using artificial
intelligence and blockchain

in robotics"

« 'l think..."
‘In my opinion..."
‘Linking to..."
‘| disagree with...’

+ ‘Building on ’s point, 1..."

'| ask you to consider that..."
+ 'The factis that...'
« 'Even though

+ 'My position is that..."

@sse|

« Why was it important to support your points with
facts and examples?

* How did you build facts and examples into your
debate?

+ Did you notice anyone in the class who did this
particularly well?

bot
s another person's account e.g. program to change things without permission
ple robots that work together
think creatively about how to make something better

Programming re

Renewable en

Robot — a ma

Roboticist — someone th obol technology

Sustainable —in the cor we can continue to live our daily lives without harming the world

Swarm robots — muliple robots that work

Thorvald — a farming robot that can do many agricultural jobs

@sse|
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Explain the importance of being able to present
your point of view in a discussion with others,
whether it's using short simple stem sentences
(appropriate for SEND) or explaining using your
own words (appropriate for higher attaining
pupils), as they will be required to think about their
opinion and tell others aloud in almost any STEM
job they may choose, whether it is robotics or
another area of technology

Review of learning: Formal debate (15 mins)

Host a formal debate on the assigned talking
point: "Computer scientists should stop using
artificial intelligence and blockchain in robotics"

Encourage each pupil to express their opinion at
some point during the debate using the sentence
stems — try to allow pupils to invite others into the
discussion themselves

Provide pupils with the opportunity to declare
what their final opinion is — have they changed
sides and why?

Use the reflection questions to guide discussions
around how children have used their Speaking
skills during the lesson. This discussion will help
children understand and communicate the skill
they have focussed on alongside their knowledge.

A glossary for facilitators to refer to if they need
help defining technical vocabulary

17



Time AllocationGuide

5 mins
Introductionto collaboratingwith robots 15 mins
Provide Model: Guidelinesfor debate 15 mins
10 mins

Review of Learning:Formal debate 15 mins

HOST FEEDBACK

HostFeedback ~ Can you make your
robot design using
Jjunk modelling or

B
; : Lego Mindstorms?
=S

Please share your work with us on
social media using our hashtag
#STEMatSSE

W @SSE
(@ @SSEplc

Contact us at stem( @559.00’" to
request a volunteer from SSE fo
deliver the lesson

@ Sse | s,

@ Sse ’ fw?ér?dbg;(t:r:ergy

Use these timings as a guide — this can be
adjusted for the session being led

Please provide feedback via QR link — encourage
children to submit examples of pupil work to social
media.

A more detailed lesson plan can be found in the SSE ‘Power Changers’ Primary booklet.
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