
Phase 3
NOOTON’S LESSON

PSHE Lesson: 
Keeping your mind focused and active

Literacy: Persuasive Writing
Mathematics: Geometry

Science: Mars/Simple Programming
Fun Physics: Scale and Size
Art: Planetary Personalities 2
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PSHE

Lesson 3

Nooton

Nooton loves a good chinwag but 
gets easily distracted. When this 
happens she just floats away. 
Let’s help keep her grounded.

WELLY BOÖTES

These very heavy boots keeps the mind of all 
who wear them focussed and together. It is easy 
to let our mind wander, that is how some of the 
best adventures start. But it is important to 
stay focussed.

Translation:
Staying grounded and keeping our 
mind focussed on the task at hand.

ALPHABET BALLOONS

Stand in a circle and pass round a balloon, and 
try to think of as many words as possible for 
each letter of the alphabet. (i.e, Apple, Bear, 
Comet, Dogs etc…) But make sure you don’t let 
the balloon hit the ground. 
Who ever gets the 
farthest in the 
alphabet wins.

Take the time to speak with your pupils about how Nooton is 
feeling, why she may be feeling this way and if we have ever felt the same. 

Then explore how we can help her or ourselves.

HOW TO HELP ACTIVITY

Tips
If it is proving too difficult to 

think of multiple words then 
just pass the balloon from person 
to person and try to think of a 
word for the following letter of the 
alphabet before the balloon hits 
the floor.

To make it slightly more 
difficult you could use a ball 

instead.

Keeping your mind focused and active

DISCUSSION POINTS

 What causes us to lose attention? 
 What do you do when you notice your friend isn’t paying attention? 
 How can we help them and ourselves focus when this happens?



Objectives Staying focused and grounded
Extra 

Information

Lesson 3 – Whole 
Class Version.

L.O: 

To Understand the 
Importance of Paying 
and Attention.

To be Able to 
Refocus When I 
Lose Concentration

GUIDANCE – As with all of our PSHE and mental wellness content, if the pupils do not feel comfortable 
speaking openly about themselves or their own mental health in front of you, they should always be 
given the opportunity to talk to another teacher in private.

If a pupil does not want to participate in this or any other PSHE lesson there is a wide selection of 
mindfulness and creative activities available on our website.

Lay out five different items on a table visible to the whole class and have a cloth available that you 
will be able to cover the items with later in the class.

STARTING ACTIVITY – (5 minutes)
Introduce Nooton by showing the PSHE Beastie slide included in this pack on the IWB or as 
handouts, explain to the class that we will be exploring how she is feeling, the strange item that 
can help her, what it represents and playing a game that could make her feel better.

“Nooton loves a good chinwag but gets easily distracted. When this happens she just floats away. 
Let’s help keep her grounded.”

GROUP DISCUSSION – Tell the class that although Nooton enjoys talking with people, she tends to 
lose focus and ends up floating away. As a class, discuss why she may have a short attention span, 
and ask for volunteers to share what it means to have a lack of focus.

MAIN TEACHING – Staying focused and grounded. (30 minutes)
Tell the class that in this lesson we will be looking at why we may lose focus and find it hard to pay 
attention or concentrate, even on the things we enjoy.

Ask for volunteers to share times that they have completely lost focus on what they were doing and 
why they think it happened.

GROUP DISCUSSION – Have the class discuss how they could refocus and better concentrate.

Materials Required:
PSHE Beastie slide
Five random items from the room
A cloth
Balloon(s)

Key Words: 
Chinwag
Focus
Pay attention
Concentrate
Boötes
Staying grounded

Differentiation:
If you have identified any pupils who 
do not want to participate in this 
discussion they can work from any of 
the additional worksheets from our 
website.

Success Criteria:
 I can understand that Nooton loses 

focus.
 I can understand that Nooton loses 

focus and I can help her refocus.
  I can understand that Nooton loses 

focus, I can help her refocus and I 
can apply these practices to myself 
to help me concentrate.

Nooton’s Lesson - PSHE

Nooton’s Lesson 3 - PSHE



Objectives Staying focused and grounded
Extra 

Information

It is important that the pupils know that we all lose focus every now and then, and that it could be 
due to a number of reasons - ask for volunteers to suggest what these reasons may be. they could 
be such things as: lack of sleep; if they are worried about something; not interested in what they are 
doing; excited about something; or not feeling well.

How to help Nooton:
Introduce the strange item the ‘Welly Boötes’, which we can use to help Nooton stay grounded, stop 
her from floating off and hold her attention. 

Additional fact: As this is a space themed learning kit, ask the class if they know what ‘Boötes’ is. 
If you do not get the right answer then tell them that it is a constellation of stars.

Read the description of the Welly Boötes: “These very heavy boots keep the mind of all who wear 
them focussed and together. Like a shepherd of the brain. It is easy to let our mind wander, that is 
how some of the best adventures start. It is also important to stay focussed and keep our mind on 
the task at hand before floating off on a new venture.”

Reminding the class that when Nooton loses focus she floats away, ask for volunteers to suggest 
what they think the Welly Boötes represent and why they think this item could help Nooton.

GUIDANCE – Whilst the class is discussing, take the cloth you prepared at the beginning of the 
lesson and cover up the five items lined up on the table, without saying anything to the class.

If any of the class say ‘staying grounded’ then highlight this answer and say that to stay grounded 
also means to be in the present moment, aware of your surroundings and concentrated not just on 
the task at hand but of other things going on around them. 

Now ask the class to see if they can remember what the five random items are that are now hidden 
under the cloth. This is a good example of paying attention. 

Further explore the Beastie, Nooton with the class using these discussion prompts and suggested 
ways to help.

Nooton’s Lesson - PSHE

Nooton’s Lesson 3 - PSHE



Objectives Staying focused and grounded
Extra 

Information

Discussion Prompts:
 What causes us to lose attention?
 What do you do when you notice your friend isn’t paying attention?
 How can we help them and ourselves focus when this happens?

Ways to Help:
 Physical: Fist pump - sit on a chair with your eyes closed and focus on opening and 
 clenching your fists slowly for a number of minutes. This will help bring you into the moment.
 Mindful: Pick a scene or picture to copy and draw yourself, to help focus your mind and   
 improve concentration.

MAIN TASK – Alphabet Balloons. (20 minutes)
GUIDANCE – This activity aims to help concentration, depending on the overall ability of the pupils, 
they can either each start from the beginning of the alphabet or continue on from where the last 
pupil left off.

Have the class stand in a circle with one pupil holding a balloon. they must pass the balloon to one 
another either around the circle or to random people within the circle. But before the balloon hits the 
floor each pupil must think of a word for as many letters of the alphabet as possible. 

Then just before it hits the floor, pass the balloon to the next pupil who can then start from the 
beginning, remembering what the last person said or continue through the alphabet from where 
they left off.

You can either make it a team effort to see if they can get to the end of the alphabet (or how many 
times they go through the alphabet), or to add competition whoever gets the farthest into the
alphabet wins.

PLENARY – (5 minutes)
GROUP DISCUSSION – As a group ask the class to share different ways to stay focused and 
improve concentration and make a word map that can be displayed on a board.

Nooton’s Lesson - PSHE

Nooton’s Lesson 3 - PSHE



Objectives Making My Own Sun
Extra 

Information
Reflection Child’s Progress

Nooton’s Lesson - PSHE

Nooton’s Lesson 3 - PSHE 



Objectives Persuasive Writing
Extra 

Information

Lesson 3 – Whole 
Class Version.

L.O: 

To Draft a Persuasive 
Letter to the ‘Aliens’ 
From Your Chosen 
Planet  Convincing 
Them to Let You Visit 
Their Planet.

STARTING ACTIVITY – (10 minutes)
Have the class talk to their learning partner about the reasons why humans would want to visit a 
different planet. Tell your pupils that aliens on another planet may not want you to visit them and 
discuss the reasons this may be, here are some examples 

GUIDANCE – if you find it hard to build a discussion around this you can draw on pupils experiences 
of aliens coming to Earth in books, films and other media – did we have reasons not to want them to 
visit in these? Use a mind map to collect pupil’s ideas on this question on a whiteboard or IWB.

 Aliens may be worried that we are unfriendly.
 Aliens may be worried that we are greedy and want to take things from their planet.

MAIN TEACHING – A letter to an alien. (10 minutes)
Talk to the class about persuasive writing - recap the key features of persuasive writing supporting 
this by showing them the peer marking checklist template on the supplementary worksheet in this pack:

 Clear reasons to support their view point. 
 Facts and evidence to support your reasons. 
 A conclusion to summarise your reasons for your reader.

Model developing some reasons to support your view point to the pupils and expand on one of these 
to create a paragraph including facts and evidence using pupil guidance where possible to involve 
the class in the modelling process. Finally, give the pupils five minutes to talk to a partner about 
what they are going to include in each paragraph (where each paragraph will expand on one reason) 
to meet the success criteria embodied by the checklist.

MAIN TASK – (30 minutes)
The pupils should now write a draft of a letter to the aliens describing why they should be allowed to 
come to visit their planet. They will be writing the final draft in the following lesson.

PLENARY –  (5 minutes)
Ask for volunteers to read their persuasive letter aloud, after each reading model giving the piece 
two stars and a wish whilst also considering if it meets the three checklist points. Have pupils stick 
in the peer marking checklist template (on the next page to allow space for editing and addition in 
the next lesson) and then swap pieces of writing to allow their partner to mark their work.

Materials Required:
Fact file from previous lesson plan.
Letter template from previous 
lesson plan.
Alien description from previous 
lesson plan.
Peer Marking Checklist Template.

Key Words: 
However 
Therefore 
Furthermore 
Persuasive 
Adjective

Differentiation:
Independent Task Scaffolding: 
Provide the pupils with the letter 
template so their focus remains on 
the persuasive writing rather than 
structuring a letter. 
Extension Activity: To include powerful 
adjectives in their persuasive writing.

Success Criteria:
 Using a letter template I can write a 

persuasive letter including all three 
points on the check-list.

 I can write a persuasive letter using 
all three points on the check-list.

  I can write a persuasive letter which 
includes all three points on the 
check-list and powerful adjectives.

Nooton’s Lesson - Literacy

Nooton’s Lesson 3 - Literacy 



In this peer feedback form you can use the two stars to say what you really 
liked about the work; how it was created, what it contains and how well it 
covers the topic at hand. 

You can use the wish to share something you think could be improved upon 
or even share an idea that you have. But always be kind and supportive.

TWO STARS AND A WISH

Name:

In this peer feedback form you can use the two stars to say what you really 
liked about the work; how it was created, what it contains and how well it 
covers the topic at hand. 

You can use the wish to share something you think could be improved upon 
or even share an idea that you have. But always be kind and supportive.

TWO STARS AND A WISH

Name:





Persuasive Writing

Nooton’s Lesson - Literacy

Nooton’s Lesson 3 - Literacy

Letter Template





Objectives Making My Own Sun
Extra 

Information
Reflection Child’s Progress

Nooton’s Lesson - Literacy

Nooton’s Lesson 3 - Literacy 



Objectives Geometry
Extra 

Information

Lesson 3 – Whole 
Class Version.

L.O: 

To Understand 
How to Work out the 
Perimeter and Area of 
Simple Polygons.

To Understand 
How to Work Out 
the Surface Area of 
Polyhedrons.

STARTING ACTIVITY – Measuring Perimeter (Prior Learning) (10 minutes)
Ask the class if they have heard of the term perimeter and what it means. Explain that the perimeter 
is the sum of the length of all the external edges of a shape. Display the (Fig. 1) and explain that the 
perimeter in this shape would be equal to ‘6+6+5+5’ which equals 22.

Ask for volunteers to draw shapes on the board, giving values to each of the external edges and as a 
class working out the overall value of the perimeter of each of these shapes.

Have the class work through the first 4 questions on the supplementary worksheet, calculating the 
perimeter.

   Figure 1

MAIN TEACHING – The Area of Rectangles and Triangles (25 minutes)
Now you have assessed the prior learning of your pupils on perimeter, and worked to support those 
who may not have had a firm grasp of perimeter; ask them if they know what the area of a shape is? 
Explain that the area of a shape is the value given to the internal space covered by a 2D shape. 

Display (Fig 2), explaining that the area is the shaded space inside the square. Tell the class that in 
squares and rectangles you work out the area by multiplying the length of one edge by the length of 
the perpendicular edge. Using the example from (Fig 1), explain the area of this rectangle would be 
six by five equalling thirty.

   
   Figure 2

Materials Required:
(Fig 1), (Fig 2), (Fig 3), (Fig 4), 
(Fig 5) and (Fig 6) supplementary           
sheets
Supplementary Worksheet

Key Words: 
Perimeter
Surface
Area
Polygon
Polyhedron
Perpendicular

Differentiation:
Additional Main Teaching Support: 
If pupils are struggling with the 
concept of area pull back the class 
after the first area figure; draw a 
3cm2 by 3cm2 rectangle. Explain that 
the area of the shape is represented 
by the number of smaller squares it 
contains (each one representing an 
area of 1 cm2). 
Have your pupils discuss with their 
partner the area of the rectangle and 
why. Take their answers and 
explanations – use and build on those 
that describe the use of multiplication 
or once explanations have been given 
build to this for your pupils yourself.

Nooton’s Lesson - Mathematics

Nooton’s Lesson 3 - Mathematics 



Objectives Geometry
Extra 

Information

Tell the class that the formula for a square or rectangle is: 

Length of 1st side × Length of Perpendicular Side = Area of Any Rectangle (Including Squares)

GROUP DISCUSSION – Have volunteers draw squares and rectangles on the board, giving 
theoretical values to each of the external edges and as a class working out the value of the areas.

Ask the class to consider how they might work out the area of a triangle, displaying (Fig. 3) on the 
board as an example. Ask the class to imagine turning the triangle into a rectangle by drawing 
parallel edges, using (Fig. 4) as a reference. Explain that they can work out the area of this 
rectangle and then divide it by two to find the area of the triangle.

   
 
 Figure 3    Figure 4

GUIDANCE – This works for any rectangle drawn around a triangle, although it may be best to stick 
to right-angled triangles at this point in the lesson and you could introduce other types after the 
next example. You could provide a rectangular piece of paper to your student and have them draw 
a triangle that includes at least two of the corners on it. If they shade the triangle one colour and 
the other parts of the rectangles another, then cut these out, they will see the area of one colour’s 
pieces matches the other.

Ask the class how they might work out the area of a triangle that is not a right-angled triangle. 
Explain that for every triangle they just need to know two things, the base, which can be thought of 
as any edge, and the height, which can be thought of as the distance from the base to the opposite 
corner. In a right-angled triangle the height is the same as one of the edges, but in other triangles 
this may not be the case.

Success Criteria:
 I can calculate the perimeter of a 

shape.
 I can calculate the area of a shape.
 I can calculate the surface area of 

a 3D shape by translating it into a 
2D shape.

Nooton’s Lesson - Mathematics

Nooton’s Lesson 3 - Mathematics 



Objectives Geometry
Extra 

Information

   Figure 5

Using (Fig 5) as a reference. Tell the class that the formula for the area of any triangle is: 

Base×Height÷2=Area of Triangle 

This formula is not necessarily intuitive to pupils so if there is time you can use (Fig 6) figures below 
as a proof that the formula works for all triangles:

   
 
 

 

  Figure 6

Nooton’s Lesson - Mathematics

Nooton’s Lesson 3 - Mathematics 



Objectives Geometry
Extra 

Information

MAIN TASK –  (10 minutes)
Have the class work through questions 5 - 10 on the supplementary worksheet.

PLENARY – Building our knowledge on 3D Shapes.  (10 minutes)
GUIDANCE – You could provide students with an example 3D shape to help them consider the 
questions in this section visually and spatially. Use shapes that do not have curved faces – 
preferably shapes with triangular and/or square faces.

Ask the class to consider how they might work out the value of the surface area of a 3D object and 
how they think it could relate to what they have done in the class today. Ask the class to consider the 
skin of an orange, the surface of a 3D object, but that when it’s peeled it can be laid flat. 

Tell them that this is true for every 3D object, the surface can be considered as a flat object and to 
work out the value of the surface area of a 3D shape is the same as adding up the areas of the 2D 
shapes that make it up - but that first you must flatten the surface out to see what these are.

Ask how they might then workout the surface area of a cube, with a side length of five. Explain that 
first they could work out the area of each individual side and then add up the values for each side. 

As a class work through the following examples:
GUIDANCE – It may help to draw them on the board and/or show example 3D shapes to support this.

 Cube with base of 6.

 Cuboid with base of 6, height of 3 and width of 9.

 Square Based Pyramid with base of 5 and side height of 7.

Nooton’s Lesson - Mathematics

Nooton’s Lesson 3 - Mathematics 



Geometry - Worksheet

Nooton’s Lesson - Mathematics

Nooton’s Lesson 3 - Mathematics 

Geometry figures 1 - 6

Figure 1 Figure 2 Figure 3

Figure 4 Figure 5 Figure 6



Geometry - Worksheet
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Work out the perimeters of the following shapes:

1 2

3 4



Geometry - Worksheet

Nooton’s Lesson - Mathematics
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Work out the the areas of the following shapes:

5 6 7

8

9 10



Geometry - Answers

Nooton’s Lesson - Mathematics
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Work out the perimeters of the following shapes:

14 20

9 24

1 2

3 4



Geometry - Answers

Nooton’s Lesson - Mathematics

Nooton’s Lesson 3 - Mathematics 

Work out the the areas of the following shapes:

25 6 16

36 40 48

5 6 7

8

9 10



Objectives Astronomical Distances
Extra 

Information

Lesson 3 – Whole 
Class Version.

L.O: 

To Understand the 
Scale of Astronomical 
Distances

To Understand How 
Computers and 
Robots Interpret 
Instructions.

GUIDANCE – Keep in mind this lesson will result in pupils creating food so this should be considered 
when deciding when to schedule it in the school day.

MAIN TASK 1 – The Speed of Light and the Distance between Planets. (25 minutes)
Explain that planets are so far apart that we need to think of the distance between them differently 
than we do on Earth; rather than thinking about distance we think about how long it takes light to 
travel between them. On your whiteboard or IWB, display the terms the speed of light and light 
year, ask the class to define these terms. Lead them towards the idea that the speed of light is 
literally the speed that light travels at and a light year is the distance light travels in a year. Under the 
word ‘Year’ write ‘Minute’ and beneath that write ‘Second’. Ask the class to define a light minute 
(the distance light travels in a minutes) and a light second (the distance light travels in a second) 
by leveraging what you have told them about a light year. 

GROUP DISCUSSION – Ask the class if any of them know what the speed of light is? 

Give them some context such as: 
A cheetah can run at 58 miles per hour (or approximately 26 metres per second) the fastest car in 
the world can reach a top speed of around 304mph (or approximately 136m/s) or a plane normally 
travels at around 575mph (approximately 257m/s). Write on the board 299,792,458m/s and read 
out the number to the class explaining this is the speed of light; say we can think that light travels 
approximately three hundred million metres every second. Ask them how do they think this compares 
to the speeds of the other things we discussed earlier?

Ask the class, now they know the speed of light; how long would they guess it would take light to 
travel from Earth to Mars? Expect a range of answers but let the class know that they will be working 
together to find this out.

Write the question ‘How Long Does it Take Light to Travel from Earth to Mars?’ on the whiteboard or 
IWB. Then explain we will need to know a few facts in order to work this out (write or have the following 
facts pre-written on your whiteboard/IWB):

 When they are at their closest the distance from Earth to Mars is approximately fifty-six   
 billion metres (56,000,000,000m).

 The speed of light is approximately three hundred million metres per second    
 (300,000,000m/s).

Materials Required:
Sandwich ingredients 
GUIDANCE – Choose ingredients 
suitable for your class, taking into 
account: dietary, religious and 
ethical requirements for the 
inclusion of all pupils.

Key Words: 
The speed of light
Light year
Light minute
Light second
Miles per hour (mph)
Metres per second (m/s)
Equivalent fractions
Bus stop method
Time delay
Speed of radio waves
Mars Rover
Programming
Imperative
Atmosphere

Nooton’s Lesson - Science

Nooton’s Lesson 3 - Science



Objectives Astronomical Distances
Extra 

Information

 We can work out the time it takes for light to travel from Earth to Mars at their closest points  
 by dividing the distance between the two planets by the speed light travels at. As our   
 distance is in metres and our speed in metres per second the resulting time measurement   
 from this calculation will also be in se

Reassure your pupils that the calculation you are about to carry out is actually much more simple than 
it first seems – what they essentially have is a division problem; if they first present it as a fraction they 
can remove many of those additional zeros to simplify the division they will have to do.

       = The time light takes to travel to Earth from Mars (in seconds)

As we can see now there are eight zeros on the bottom and nine on the top so we can simplify this 
significantly by removing eight zeros from the top and bottom (remind your pupils that as long as they 
do the same thing to the top of a fraction as the bottom this will result in an equivalent fraction – here 
we are dividing the top and bottom by one hundred million). Once we have done this we are left with:

 =The time light takes to travel to Earth from Mars (in seconds)

So now we can see that we can find the time light takes to travel to Earth from Mars approximately by 
using the bus stop method to complete the following simple division:

560÷3 = Our Answer (in seconds)

From here your pupils should be able to find the answer independently using the method described 
above.

The time light takes to travel to Earth from Mars = Approximately 186.6 recurring seconds ~187 seconds

Once your pupils have found the answer and you have asked them to round this to the nearest 
second you can explain; this means the Earth is approximately 187 light seconds from Mars. Tell your 
pupils this is important as it is used often by scientists as it is a lot more manageable to say the Earth 
is approximately one hundred and eighty-seven light seconds from Mars than it is to say it is 
approximately fifty-six billion metres

Nooton’s Lesson - Science

Nooton’s Lesson 3 - Science

Success Criteria:
 I can write simple instructions for 

a robot to make a sandwich.
 I can write simple instructions for  

a robot to make a sandwich and  
understand how that relates to  
communication with satellites and 
mars rovers.

  I understand how the distances 
between planets can result in a 
delay in communications and 
understand the importance of 
their clarity.

56,000,000,000m

300,000,000m per second

560

3



Objectives Astronomical Distances
Extra 

Information

Mini-Plenary:
GROUP DISCUSSION – Ask the class if they can think of any issues that a time delay such as this 
could cause for humans if they were to live on Mars and try to communicate with Earth?

 If they struggle, tell them the speed of light is also the speed of radio waves so this would be the 
fastest possible time it could take to send a message from Earth to Mars; or the delay between you 
speaking to someone on Mars and them actually hearing what you are saying. How does this compare 
to a phone call to another country? 

Explain this is why when we send instructions to our Mars Rovers we do so by giving them a list of 
instructions to carry out in one package rather than sending the instructions one by one. In the next 
task they will explore how a scientist goes about programming a robot on Mars to complete a task 
despite the time delay in communicating.

SECONDARY TASK  – Robots and Programmers. (25 minutes) 
GUIDANCE – Pupils will need to split into pairs for this activity one pupil will act as the ‘programmer’ 
and the other as the ‘robot’ before they switch roles and repeat the activity so they understand the 
process from both perspectives.

Below are the instructions for your pupils’ two roles in this activity, these should be displayed on an 
IWB or Whiteboard.

 Steps for Programmer:
 Without conferring with your robot write numbered instructions on how to make a sandwich.

 Once completed, hand your instructions to your ‘robot’ and wait for your robot to complete  
 the task, you’re not allowed to explain any confusing instructions.

 If successful, it’s your turn to become a robot, if not, try again learning from the mistakes  
 your robot made.

 Tips for Programmers:
 The robot thinks literally so bread and a slice of bread are different things.

Nooton’s Lesson - Science

Nooton’s Lesson 3 - Science



Objectives Astronomical Distances
Extra 

Information

 Robots need precise instructions; when you write your commands don’t just use an 
 imperative (such as, ‘Put cheese in bread.’) to make a broad instruction - remember   
 to package it in detailed instructions that keep things specific. For example, ‘Take   
 cheese out of packet and put on cutting board. Pick up knife, with the sharp side facing   
 down, cut a slice of cheese approximately 0.5cm thick. Put knife down, pick up cheese 
 and place on the slice of buttered bread.’

 Tips for Robot:
 When reading instructions, read them literally and perform them. (e.g. if it says, ‘Put butter  
 on bread, pick up the butter and place it on the bread.’ Notice you were never asked to use  
 a knife or asked to spread the butter – so you would stop and explain the problem to your   
 partner so they can correct their instructions).

 Be literal but be fair, you control the difficulty by how specific you read the instructions 
 (remember your partner will be doing the same to you next so treat them and their 
 instructions how you would want to be treated).

 Once you have successfully made a sandwich, it’s time to trade places with your program  
 mer, learn from the mistakes they made and hopefully you can be successful quicker   
 in carrying out the task.

 Robot noises are optional, cleaning your hands before hand isn’t.

Mini-Plenary:
With everyone successfully having made a sandwich, tell them to put them to one side and enjoy 
them and that they can have them after the class (being mindful of allergens). 
GROUP DISCUSSION – Discuss with the class any difficulties they found and whether they found it 
much easier once they had swapped roles. 
Explain that computers and programs can only take information literally and so instructions have to 
make exact sense or they won’t work, or even worse can work in the wrong way.

Tell the class about the 1998 Mars Climate Orbiter failure (which resulted in the destruction of a 
probe worth £115m (one hundred and fifteen million pound)). This satellite circled Mars like the Moon 
circles Earth but it watched weather on the planet. To keep it circling at the same distance it had to 
use thrusters (jets that allow it move) and how much these are used is worked out using complicated 
Mathematic.

Nooton’s Lesson - Science

Nooton’s Lesson 3 - Science



Objectives Astronomical Distances
Extra 

Information

Unfortunately for the Scientists one of the pieces of technology they used to work out this 
Mathematics made measurements in imperial units (explain this further to your pupils if necessary, 
e.g. cm vs inches etc.) unlike all the others which used metric units like us. As robots cannot think 
about the instructions given to them the Orbiter flew too low and fell into Mars’ atmosphere. 
Explain these mistakes can be bad when they happen on Earth, but any problem that occurs in 
Space can often be very costly or on missions with astronauts involved, very dangerous.

PLENARY  – (10 minutes) 
Ask the class to consider the implications of Humans being on Mars or even further out into Space. 
Ask what extra dangers would they face given the delay in communication and what this would 
mean in an emergency? After the discussion, play a game allowing students to guess how long 
they think it takes light to reach each of the planets in order from the Sun; start with Mercury before 
moving outward, finishing at the further planet from the Sun, Neptune. Then, just to push their 
sense of scale beyond our solar system add in the star that is closest to ours; Proxima Centauri. 
Find the answers below:

 Mercury: 3.2 minutes
 Venus: 6 minutes
 Earth: 8.3 Minutes
 Mars: 12.6 minutes
 Jupiter: 43.2 minutes
 Saturn: 79.3 minutes
 Uranus: 159.6 minutes
 Neptune: 250 minutes
 Pluto: 328 minutes
 Proxima Centauri (closest star to the sun): 4.24 years

Nooton’s Lesson - Science
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Lesson 3 – Whole 
Class Version.

L.O: 

I Understand the 
Relationship Between 
the Smallest and 
Biggest Things in the 
Universe.

I Understand What 
SI units Are and Can 
Convert Between 
Some Forms of SI and 
Imperial Units.

I Have Begun to 
Understand What 
Standard Form Is.

STARTING ACTIVITY – Putting Measure in Perspective. (10 minutes)
Explain to the class that in this lesson they will learn about the scale of the universe. Have the empty 
scale stuck up on the wall ranging from ‘smallest’ to ‘biggest’.

Begin by using a tape measure to have the class measure their own heights and compare with each 
other, then stand in order of smallest to tallest. Now compare the smallest height to the smallest 
person in history and the tallest person to the tallest person in history.

The smallest person to ever be verified by the Guinness Book of World Records, stands at one foot 
(singular of feet) and eleven inches tall.

Whilst the tallest person in recorded history towered over him at eight feet and eleven inches.

GROUP DISCUSSION – What are ‘feet’ and ‘inches’? Have your pupils seen these used before? 
(Where possible have the pupils explain as much of this as possible to each other but if necessary, 
step in to mention: 12 inches makes a foot; feet are a way of measuring length like a metres or 
kilometres; these are imperial units).

MAIN TEACHING – Why Do We Use Kilograms, Kilometres and Metres? (25 minutes)
Ask the class if they are familiar with SI units? Explain that ‘SI units’ (‘Système International Unités’ 
or ‘International System Units’) are the types of units of measure we know from mathematics like 
metre (m) or kilogram (kg). These are the units used in sciences across the world, something that 
is measured in other units must be converted into these in order to be used in scientific equations. 
They are the newest and current form of measurement compared to imperial units which were used 
in the past.

GROUP DISCUSSION – As a class go over some common conversions between imperial units and 
SI units. Using the conversion table below, have volunteers come up with different lengths to convert 
into or between the SI units on your IWB/Whiteboard.

 Kilometre = Metre×1,000   Metre ≈ Foot3.3

 Kilometre = Centimetre÷100  Kilogram ≈ Stone×6.4

 Kilometre ≈ Mile×1.6

Materials Required:
Tape Measures
Paper for the scale
Printed objects for the scale 
Blu Tack
Pens
Paper

Key Words: 
Scale
Feet
Inches
Metre
Kilometre
Imperial Units
International System Units
Kilogram
Stone
Standard Form
Blue Whale
Hyperion
Pyramid
Supermassive 
Blackhole 
Observable
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After the class is comfortable with conversion between these units of measure, explain that 
standard form is a method of writing very large or very small numbers to make them easier to 
read and that today we will be dealing with very big numbers.

Tell the class that a one with fifty zeroes would be incredibly hard to read, it would be easy to lose 
count of the zeroes and this makes it easy to make mistakes. Because of this we write numbers that 
big in standard form:

 1×10⁵⁰

Explain that this means ‘one multiplied by ten fifty times’ which is the same as one with fifty zeros 
after it. For comparison and to help pupils who are struggling with the new concept show them the 
second example:

 1×10² = 100

Concentrating on how this gives us a one with two zeroes after it. Then ask your class what would 
the following standard form number give us if read out fully:

 3×10⁴

You can follow this up with these examples:

 5×10¹    2×10³⁶

And ask what these numbers would be in standard form:

 4,000,000  700

MAIN TASK –  (20 minutes)
Printing out and using the images included in this lesson plan split the class into five small groups and 
give them two random images each, then ask them to work together to put their objects in order of size.

Guidance – If you want to make it slightly easier tell them that in this session, we will only be going 
half way down the scale from the largest to the middle.  
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Success Criteria:
 I understand what SI units are.
 I understand what SI units are and 

can convert between some forms 
of SI unit.

 I understand what SI units are and 
can convert between some forms 
of SI unit. I also have begun to 
understand what standard form is.
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 Blue Whale: Approximately 30 metres long
 At the length of three buses and the weight of three lorries the Blue Whale is the largest   
 animal to have ever lived, swimming through the seas at up to 30km per hour.

 Hyperion The Tree: Approximately 116 metres tall
 Named after the Greek God of Beauty, the great redwood tree Hyperion is the world’s   
 tallest known living tree, towering over its fellow forest dwellers in the Redwood National  
 Park, California, USA. 

 Pyramid of Giza: Approximately 139 metres tall
 Taking almost two hundred years to build made up of over two billion rocks some of which  
 weigh more than elephants and looming one hundred and thirty-nine metres above Cairo in  
 Egypt, to say the Pyramid of Giza was big would be a Pharaoh statement.

 Mount Everest: Approximately 9x10³ metres tall
 This fifty to sixty-million-year-old monster is the highest mountain in the whole world and  
 takes forty days to climb; mainly due to climbers needing to readjust their bodies to the  
 thinning air the higher they get.

 Earth: Approximately 1.3x10⁷ metres from pole to pole
 Earth (our home) is: the third closest planet to our sun; the densest planet within our Solar  
 System and home to just over eight million different species of life.

 Sun: Approximately 1.4x10⁹ metres in diameter
 That big fiery, 4.6-billion-year-old, ball at the centre of our Solar System could fit a huge  
 one million Earths inside of it and has a core temperature of twenty-seven million degrees.

 Sagittarius A: Approximately 22 million kilometres in diameter
 The supermassive black hole at the centre of our Milky Way Galaxy, Sagittarius A is ap  
 proximately 3x104 lightyears from Earth and acts as a sort of anchor; with its ‘supermas  
 sive’ gravitational pull holding everything within the Galaxy together. How could   
 it be smaller than our solar system but hold a whole galaxy together?
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 Solar System: Approximately 3x10¹¹ kilometres in diameter
 Aside from the eight planets within the Solar System there are also one hundred and 
 ninety-three moons, three thousand five hundred and eighty-three comets and 
 approximately 8x105 asteroids sharing this space.

 Milky Way Galaxy: Approximately 5x10¹⁷ kilometres in diameter
 At 13.51 billion years old the Milky Way is almost as old as the Universe itself and home to  
 more than 200 billion stars, not the biggest of Galaxies but far from small and extremely   
 fast travelling at approximately 600km/s (kilometres per second).

 Observable Universe: Approximately 9x10²³ kilometres in diameter
 The observable universe is a sphere that is centred around whoever is looking at it, meaning  
 to us looking up and around at it, it appears round and we will always be at the centre of it  
 from our perspective. But the same goes for wherever you look at it from within any of the  
 one billion trillion galaxies that it contains.

PLENARY –  (5 minutes)
During the lesson prepare a space on the wall to display the scale (ensuring there is enough space 
for lesson two’s items). Once the main activity is completed, stick each of the items up on the display 
and ask the class to share fun facts about each item that they learned during the lesson. Use this 
opportunity also to see if the class has any questions regarding any points from this lesson.
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Scale and Size - Reference Sheet
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Earth Sun Solar SystemSagittarius A
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Lesson 3 – Whole 
Class Version.

L.O: 

To Create a Character 
and Personality for 
Some of the Planets 
in our Solar System 
Using Different 
Materials.

STARTING ACTIVITY – Our Solar System Part II. (10 minutes)
Reflect with the class on the last lesson, and the planets that you explored; what personalities did your 
pupils give them and why? Remember these included:

 Mercury 
 Venus 
 Earth 
 Mars

MAIN TEACHING – The rest of our friends. (25 minutes)
GROUP DISCUSSION – Build on the conversation in the starter activity by asking what they would 
look like? And if they were to recreate them what materials would they make them out of to reflect 
this personality? 

Now tell them that they are going to learn about the rest of the planets in our solar system and what 
order they are in. Remind them of the method they used in the last lesson; as they will be doing 
this just like before. Each pupil should write on their paper of the characteristics discussed for each 
planet and from these they should write down what kind of personality they think they might have. 

This time you will be starting with the planet that is fifth closest to the Sun and the largest of all the 
planets within our solar system. Begin by introducing:

 Jupiter -  This planet is so massive that you could fit over one thousand three hundred   
 Earths inside it.

 Saturn - The sixth closest planet to the Sun and perhaps best known for its incredibly   
 striking and unusual rings. These surround its body like a giant hula hoop made of   
 a thin layer of ice and rock.

 Uranus - The seventh closest planet to the Sun, this blue-green planet has 27 small moons  
 and orbits the sun completely tilted to one side. How confusing!

 Neptune - The eighth closest planet to the Sun, Neptune is many times larger than Earth  
 and an impressive deep blue colour. This planet is named after the Roman God of Water.

Materials Required:
Paper with Sun glued to the middle
Four circle paper cut outs per 
student for making their planets

 Things to decorate our planets with, 
such as: coloured tissue paper, 
paints, felt tips or any colouring tool
Pencils
Paper
Glue stick
PVA glue
Glue spreaders
Blue Tack

Key Words: 
Mercury

 Venus
 Earth
 Mars

Jupiter
Saturn
Uranus
Neptune
Charting
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MAIN TASK – (25 minutes)
Explain to the children that they are about to start exploring the next group of planets in our solar 
system and the order in which they sit from the sun. Highlight that they will be decorating four in 
this lesson and that they will be able to get creative with different types of materials while creating 
individual personalities for each of the planets.

Tell the class that they will be  charting  (mapping out) the rest of our Solar system. Ensure each 
pupil has four paper planet cut outs and tell them to begin decorating one side of them however they 
would like! 

GUIDANCE – Remind the class that they don’t have to stick to the image of the planets as they are. 
Just focus on what their personalities might be like and how best they might portray this.

Think about what it might be like to be always tilted on your side like Uranus or is it distracting or 
comforting to have 27 little moons buzzing around you all the time? Do you think Saturn gets fed up 
of having a hoop of ice around its middle? Think about what the planets might behave like and pay 
attention to what colours and materials you have.

Encourage the class to be as creative as possible. Just like last time - when they have finished have 
them write the names of the planets on the blank sides of each circle cut out. 
Finally, ask each child to stick all eight of the planets somewhere around the  Sun  on the large piece 
of paper using Blu Tack.  Do not stick them down permanently in this lesson . Remind your pupils 
there is a particular order their planets must go in. Ask them can they remember what it is?

PLENARY –  (5 minutes)
Ask for volunteers to show the class what they decided to use for their four planets and if they can 
describe each of the various features they contain.
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Success Criteria:
 I can create four of the planets from 

our solar system.
 I can create four of the planets from 

our solar system each with their 
own unique features.

 I   can create four of the planets from 
our solar system each with their 
own unique features and place 
them in order of how close they are 
to the sun.
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