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A  letter  to  P7
Dear P7,

Puzzles, Imagination & Fun
I really enjoyed working with you in class on your university project – I hope you enjoyed the 
work we did together and thought it was fun to speak with some of our students from Edinburgh 
University.  

I know you didn’t get a chance to come to Edinburgh University to try out some classes. So, I 
asked some other teachers and students that I know and work with if they could help me by 
providing a few fun challenges based on things that students would think about when they are 
studying. 

And that is what this little workbook is all about. A chance to try out some of the puzzles that 
students attempt to solve, to use your imagination like students do and also experience some of 
the fun students can have when learning at university.

This is not homework!  It’s something to do at home, with family or by yourself, if you would 
like to.  You can try all of it, some of it or if you are too busy helping at home or thinking about 
other things then I would say don’t worry about any of the workbook at all.  So it’s up to you to 
decide what you would like to try.

Do remember that you could go to university or college after high school – any time after high 
school, straight away or when you are a grown up!  We remember not to be afraid to try our 
best in school, and that we are all very good at lots of different things – all of us!

I wanted to thank all the university teachers and students that have helped me make this 
workbook; Tony from Sport Science, Tamzin from French, Francesca from Maths, Jean-
Christophe from Physics, Olivia from English, Gabriele from Ecology and Italian, Anna-Maria from 
Chemistry, Will from Engineering, Luke from Geography and Shawn for designing the workbook.

Wishing you all the very best and I hope to see you soon.

Neil.
Edinburgh University.
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Sport Science

Here are some guidelines to help you use some home-based exercises:

• Choose a number of exercise stations for the session, we have 12 examples on the next 
page in the diagram, but add your own and be inventive. Be careful with the chair 
example, number 5 and 7, maybe best to use a safe step to do this one. 

• Choose the order of exercises to alternate the parts of the body being exercised. 

• Choose the duration of exercise and rest at each exercise station. For example, during week 
1 we might choose five exercise stations – we spend 30s of exercise at a station and then we 
have 30s rest. Then we move onto the next exercise station.

How to stay active at home 
There are many benefits of daily physical activity, but it is currently a challenge for some of us to 
do that when we are in lock-down.

You can build up your daily 60 minutes of exercise using a variety of different activities that last 
smaller amounts of time. They key is to find things that you enjoy, gradually building them up to 
give your body a chance to get used to the exercise. 

For example, this might include some housework chores (10mins), some dancing (10mins), or 
possibly some home-based exercise (20mins). We don’t all have a home gym or access to 
online videos, but it doesn’t matter – we can still stay active.
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• Choose how to progress your sessions as you get used to them, you will notice good 
improvements quite quickly. For example, you could do more exercise stations in week 2, 
not just five – maybe six or seven.  Some exercises are harder than others so you can also 
progress from easier to harder as well.

• Choose to alternate between harder and easy days, including some rest days too!

• Choose a routine including some easy warm-up exercises at the start and some stretches at 
the end. 

• Choose to keep a record of what you do, what you enjoyed and how you felt. Use this to 
plan ahead.

Here are some examples of exercise stations that we might want to use at home:
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Un Nouvel An (A New Year)
Kylian is 12 years old and lives in Paris, the capital of France.  He has a calendar on his wall at 
home with pictures of his favourite football team, Paris Saint Germain – maybe you have a 
calendar on the wall at home as well?

We are going to think about the months in Kylian’s calendar – the months of the year are 
written below in French and in English.  Let’s see if you can recognise them and match them up 
in the puzzzle.  We have completed the first one for you.

Exercise 1 - Faites-les correspondre! (Match them up!)

French

Juillet January 

Avril August

Février June

Décembre July

Juin October 

Séptembre March

Janvier February

Mai September 

Novembre May

Octobre November 

Mars April

Août December 

Exercise 2 - Faites-les correspondre! (Match them up!)
Now we are going to write the month of the year for each of the pictures below.
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In order to complete exercise 3, we will need some new vocabluary, it will also be useful to read 
about what Kylian has to say about Bastille Day when we are completing the next exercise.

French English

l’anniversaire (m) birthday 

mon meilleur ami my best friend

les vacances d’été (fpl) summer holidays 

Pâques (m) Easter 

Noël (m) Christmas

préféré favourite 

un mois (m) A month

Un an year (m)

maintenant now

quel mois est-il ? what month is it ?

Kylian says ;
‘’C’est quoi, la fête nationale ? What is la fête nationale ?

La fête nationale, also known as Bastille Day, is a French national holiday 
celebrated every year on July 14. On this day in 1789 soldiers stormed the 
Bastille prison in Paris and took it over, which marked the start of the French 
Revolution. The French Revolution is a massively important part of French 
history. Bastille Day became a national holiday in 1880.’’

Exercise 3 - Remplissez les espaces vides. (Fill in the blank spaces)
Quel mois ? (Which month ?)

1. Votre anniversaire ? 

2. L’anniversaire de votre meilleur(e) ami(e) 

3. Noël ?

4. Les vacances d’été ?

5. Le Pâques ?

6. Maintenant ?

7. La fête nationale ? 

8. Votre mois préféré ?
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Playing the Shannon Switching Game
This is a workshop about problem solving and strategy games. By the end you will also see how 
we can make our travel plans more effective.

Rules of the game
This is a game for two players. The game is played on a diagram with two special points. In the 
pictures below the special points are red and are represented by the two houses. You might 
need to draw this picture on another piece of paper to play – that’s okay.

The two players take the roles of Join and Cut. Join and Cut take turns to play. 

Maths

Join wins if s/he manages to build a path between the two red points. Otherwise Cut wins.
Now find someone to play with. Choose who will be Join. Choose who will be Cut. Choose who 
will make the first move, and then play. Then switch roles and play again.

Do you think the game is fair? Do you think one of the two players would have an advantage?
Do you think making the first move matters?

NOTE:
• Join does not need to start at one of the red points. They can start wherever they like.
• Join does not need to go in order while colouring the lines, as long as they have a path    
        by the end
• Join cannot draw new lines. They have to colour one of the lines on the diagram.

If you would like to, you can watch some people playing the game by 
going to this link – but don’t worry if you can’t go online, you can still play by 
following the rules of the game that we talked about above.

https://www.youtube.com/watch?v=hVB6PvJQOJk&list=PLKKufnyraJ2-bup5u_
MXnJ9Tq2yuUpN-b&index=2

Game 1: spoiler alert
You will have noticed that on this game Cut has an advantage. A mathematician would say 
that Cut has got a winning strategy. This means that, if they play well, Cut would always win, no 
matter how well Join plays. Join can only win if Cut makes some bad moves.

On their turn, Join chooses a line and colours it with a marker 
pen or a pencil. 

On their turn, Cut chooses a non-coloured line and deletes it 
by drawing a cross over it.  

Join cannot colour a line which Cut has crossed out: likewise 
Cut cannot cross out a line which Join has coloured.

https://www.youtube.com/watch?v=hVB6PvJQOJk&list=PLKKufnyraJ2-bup5u_MXnJ9Tq2yuUpN-b&index=2
https://www.youtube.com/watch?v=hVB6PvJQOJk&list=PLKKufnyraJ2-bup5u_MXnJ9Tq2yuUpN-b&index=2
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Game 2
Now play the same game on the diagram below – you might need to draw this out on another 
piece of paper:

The rules are the same, and again Join needs to build a path 
between the two houses.

Do you think this game is fair? Do you think one of the two players 
would have an advantage? Do you think making the first move 
matters?

As an extra you can watch this little video about game 2, but don’t worry if you can’t go online 
its just a little extra: https://www.youtube.com/watch?v=hVB6PvJQOJk&list=PLKKufnyraJ2-bup5u_
MXnJ9Tq2yuUpN-b&index=2

If you want more games, you can find more diagrams on this page: https://www.maths.ed.ac.
uk/have-fun-with-maths

Do you think of Maths while playing games?
Yes, you did, even if you did not realise. You did Maths when trying to play in a strategic way, 
anticipating your opponent’s moves, and trying to find the best way to win. This is called problem 
solving. 

The game was invented by a Mathematician and engineer called Claude Shannon. The game 
is never fair: depending on the diagram either Join, or Cut, or the first player has an advantage. 
This means that they can always win, no matter how well the other player plays. You have 
behaved like mathematicians when you where playing the games, looking at the diagram, and 
trying to understand which player has an advantage. Very well done!!

Where do we see this kind of Maths in our everyday life?
All the diagrams we used to play the game are 
a collection of points and lines joined together. 
Mathematicians call these kind of diagrams 
graphs. 

At the very core of the Shannon switching game 
is a branch of Mathematics that thinks about 
graphs. It’s called graph theory.

For example, tube maps or train maps are very 
common examples of graphs. Here the points 
represent the stations, and the lines represent 
connections between stations. We use graph 
theory every time we look at a tube map and try 
to figure out the best way to reach our destination 
– going from A to B.

https://www.youtube.com/watch?v=hVB6PvJQOJk&list=PLKKufnyraJ2-bup5u_MXnJ9Tq2yuUpN-b&index=2
https://www.youtube.com/watch?v=hVB6PvJQOJk&list=PLKKufnyraJ2-bup5u_MXnJ9Tq2yuUpN-b&index=2
https://www.maths.ed.ac.uk/have-fun-with-maths
https://www.maths.ed.ac.uk/have-fun-with-maths
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A Sunday at Grandmas
This is Cristina. Cristina is an Italian girl living in a small town in the region of Piemonte, 
Italy. Today is Sunday, so as every Sunday, Cristina and her family will go to Cristina’s 
grandma to spend the afternoon with her. Cristina has a lot of cousins, aunts and uncles 
and they take advantage of Sundays to come together at grandma’s house. Today 
we are going to learn more about Italian culture by looking at Cristina and her relatives’ 
food!

Home economics
and Italian

Pranzo
At 12:00 everyone gathers around the table because it’s time for the most important meal of 
the day: pranzo (lunch)! Every pranzo in Italy is made of different courses, so things are served 
and eaten separately. 

As antipasto (starter), there are bruschette which are made of aglio (garlic), olio extravergine 
(extra-virgin oil) and pomodoro (tomato) on top of pane arrostito (roasted bread). 

For the primo (main course), nonna Lucia (grandma Lucia) has prepared a classic pasta dish 
from Piemonte: agnolotti. Agnolotti are handmade by Lucia and stuffed with carne (meat) and 
they come with a bit of sugo di pomodoro (tomato sauce). 

Bruschette Agnolotti

Pranzo Fiorentina
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After everyone has eaten their agnolotti, it’s Zio Gianni’s turn (uncle Gianni). He is from Toscana 
(Tuscany) and has decided to cook a bistecca (steak) called Fiorentina which is typical from his 
region. 

The Fiorentina is a secondo (second course), and everybody eats it together with the contorno 
(side) which simply consists of some verdure (vegetables), such as peperoni (peppers), 
melanzane (aubergines) and zucchine (courgettes). 

Cristina is quite full by now but she still has some space for a piece of frutta (fruit). Since it’s 
summer, she eats a pesca (peach) because they are in season! After the fruit, the adults will still 
have a caffè (coffee) but Cristina is ready to go play with her cousins.

Exercise 1
Let’s practice again with saying the new Italian words we have learnt over pranzo.

ITALIAN PRONUNCIATION ENGLISH

Pranzo Prah-nzoh Lunch

Antipasto Antee-pah-stoh Starter

Bruschette Broo-skeh-tteh

Olio Oh-lee-oh Oil

Pomodoro Poh-moh-doh-roh Tomato

Pane Pah-neh Bread

Primo Pree-moh Main course

Nonna Noh-nnah Grandma

Carne Kah-rneh Meat

Sugo Soo-goh Sauce

Zio Zee-oh Uncle

Bistecca Bee-steh-ka Steak

Verdure Veh-rdoo-reh Vegetables

Melanzane Meh-lah-nzah-neh Aubergines

Zucchine Zoo-kee-neh Courgettes

Frutta Froo-ttah Fruit

Pesca Peh-skah Peach

Caffè Kah-ffeh Coffee

Exercise 2
Well done for pronouncing all these words! Cristina wishes she could still play 
more with her cousins but it is time to head back home to finish the day. What 
do you think of the Italian traditions in the kitchen? Are they different from the 
Scottish traditions? It’s time for you to design a dinner menu for Cristina and 
her Grandma to taste. What would you have as a starter? Maybe soup?  What 
would you have for the main course and then for dessert?
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Ecology
Food webs
In the diagram below, you can see we drew lines that connect Cristina to what she eats. 
Lines only connect us to what we eat, and not to what we don’t eat. This is a food web.

Now let’s try make a food web with animals. This is Gigi, Gigi is a penguin who lives in the South 
Pole. When Gigi is home, he likes watching his favourite movie, Madagascar, and he loves 
going to slide on ice with his friends!

One morning, Gigi is hungry and has to go to the ocean to collect food. Before jumping in the 
sea, Gigi needs to decide what food he can eat. Identify three animals that Gigi can eat from 
the diagram above. Hints: the first has gills, the second has tentacles, and the third looks like a 
shrimp. Once you have identified them, connect each food to Gigi with a line, like a food web. 
In this case, Gigi is the predator and each food is a prey. 

Gigi

Baleen Whale

Orca Sperm Whale

Elephant
SealLeopard Seal

Other
Seals Fish

Krill

Squid

Seabirds
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Gigi has different food options but he is going to look for fish today. After swimming for a while 
he finally finds a big school of fish. However, the ocean can be a busy place, other animals 
have already arrived on the spot and are competing for the fish! By looking at the diagram, 
identify any other animals that also feed on fish? Hints: the first has tentacles, the second has 
wings, and the third and fourth are two types of seals. Once you have identified them, connect 
the fish to each predator.

Gigi has now filled his belly with fish and he’s ready to head back home. However, his journey 
back could be dangerous! There are two animals in the ocean that feed on penguins, can you 
guess which ones from those shown in the diagram? Hints: one is a seal and the other is black 
and white. This time Gigi is the prey. Connect it to his predators with two lines.

Gigi is lucky. He does not encounter any predator on the way back home! Now look again at 
the diagram. By connecting each animal to their prey or predator, you built a food web. As 
you can see, different species might feed on the same food. When this happens, it’s called 
competition.

Both plastic and lack of fish are caused by humans. That’s because humans produce and use 
plastic. Humans also tend to overfish: we take fish faster than they can recover.

Our changing ocean
Lately, Gigi has been noticing two big changes to the ocean:

1. There is 
more plastic 
in the ocean

Plastic is polluting because it keeps floating 
for many years without decomposing

Animals might think plastic is food and eat it, which is 
harmful for their health, including Gigi!

Small fish eat tiny bits of plastic, big fish eat the small fish and we eat the big 
fish! So the plastic gets passed on through the food web until we eat it, yuck!

2. There is 
less fish in the 

ocean.

With less fish in the ocean, the animals that rely on 
eating fish will struggle to survive, including Gigi!

Fortunately 
we can do 
something 
about it!

Researchers and student at the University are doing their 
best to study and protect whales, fish and other ocean life.

Here in Edinburgh there are also a number of shops that sell plastic free 
products. If we buy less plastic, there will be less platic in the ocean!



12

Forces and flight
The Wright brothers invented and flew the first powered aeroplane in 1903.  The scientist George 
Cayley investigated the forces involved in flight by building cool flying models. George Cayley 
found out that there are four forces which act on a flying vehicle – an aeroplane -  that is 
heavier than air: weight; lift; drag; and thrust. You can see these on the diagram below.

Physics

The weight is the force due to gravity and 
it always acts in a downwards direction 
towards the centre of the earth.

Lift is the force that acts at 90deg to the 
direction that the plane is moving through 
the air so that is usually upwards. 

Thrust is the forwards force acting on 
the aeroplane and it is produced by the 
engines. 

The fourth force is drag which is a type of friction force that always acts in the opposite 
direction to which the plane is travelling in.

Experiment
For our experiment, we will need; A4 paper, Large sheets of paper, Stopwatch, ruler, Paperclips 
& Scissors.

Forces and flight

Phizzi practical

Introduction

Scientific explanation

Equipment needed

Cayley’s pioneering studies and experiments led 

him to identify the four forces which act on a 

flying vehicle that is heavier than air: weight; lift; 

drag; and thrust.

The weight is the force due to gravity and it 

always acts in a downwards direction towards the 

centre of the earth. Lift is the force that acts at a 

right angle to the direction that the plane is 

moving through the air so that is usually upwards. 

Lift is caused by difference in air pressure above 

and below the wing. Thrust is the forwards force 

acting on the aeroplane and it is produced by the 

engines. The fourth force is drag which is a type of 

friction force that always acts in the opposite 

direction to which the plane is travelling in. 

A4 paper

Large sheets of paper

Stopwatch

Tape measure, trundle wheel, meter ruler

Paperclips

Scissors

The Wright brothers invented and flew the first 

powered aeroplane in 1903 but they put their success 

down to the great work an English scientist and 

engineer, George Cayley, did on the physics of flight 

50 years earlier. To investigate the forces involved in 

flight, Cayley would build flying models. In 1853, he 

constructed the first glider to carry a person. In this 

activity, children will work like George Cayley to 

make their own discoveries about the forces involved 

in flight.

Age
5-11
years

•

•

•

•

•

•

Lift

Weight

DragThrust

1.

2.

3.

Method

To make a simple paper aeroplane:

Place a sheet of A4 paper on the table in front of 

you in the portrait orientation. Fold the paper in 

half vertically and then unfold it (image 1).

Fold each of the top corners into the centre fold line 

(image 2) and then fold each of the top edges into 

the centre line (image 3).

Fold the aeroplane in half and then fold the wings 

down (image 4). You can use a small piece of tape to 

hold the aeroplane in shape (image 5).

The forces involved in flight

To investigate how the force of weight affects how 

an aeroplane travels, children can attach different 

numbers of paper clips and explore how this affects 

the flight of their aeroplane.

To investigate lift, children can make paper 

aeroplanes of different sizes to change the area of 

the wings.

To investigate drag, children can cut strips where 

the wing meets the middle ridge and fold them 

upwards so there is a fin on the top (image 6).

To investigate thrust, children can throw the glider 

with more or less force and observe any differences 

in how the plane travels.
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To investigate how the force of weight affects how an aeroplane travels, you can attach 
different numbers of paper clips and explore how this affects the flight of their aeroplane.  This is 
the downwards force.

So, how far does the plan fly with no paper clips?  If you add one paper clip, how far does it fly?  
What about two?  Maybe all the way until you have 10 paper clips!  The more paper clips then 
the more weight on the plane.  The bigger the downwards force.

To investigate drag, the opposite direction force, you 
can cut strips where the wing meets the middle ridge 
and fold them upwards so there is a fin on the top 
(image 6).

To investigate thrust, the forward force, you can throw 
the plane with more or less force and observe any 
differences in how the plane travels.  

So thow the plane as you would normally and see 
how far it will fly. Now through it again but using more 
force when you throw. How far did it go?  

Do the same again but with even more force when 
you throw it. How far did it go this time? Which plane 
did you get to fly the furthest?

1.

2.

3.

Method

To make a simple paper aeroplane:

Place a sheet of A4 paper on the table in front of 

you in the portrait orientation. Fold the paper in 

half vertically and then unfold it (image 1).

Fold each of the top corners into the centre fold line 

(image 2) and then fold each of the top edges into 

the centre line (image 3).

Fold the aeroplane in half and then fold the wings 

down (image 4). You can use a small piece of tape to 

hold the aeroplane in shape (image 5).

The forces involved in flight

To investigate how the force of weight affects how 

an aeroplane travels, children can attach different 

numbers of paper clips and explore how this affects 

the flight of their aeroplane.

To investigate lift, children can make paper 

aeroplanes of different sizes to change the area of 

the wings.

To investigate drag, children can cut strips where 

the wing meets the middle ridge and fold them 

upwards so there is a fin on the top (image 6).

To investigate thrust, children can throw the glider 

with more or less force and observe any differences 

in how the plane travels.

•

•

•

1

2

3

4 5 6

This workshop is based upon materials from the Ogden Trust. 
For more information please visit; https://www.ogdentrust.com/
assets/general/Phizzi_Practical_-Forces-and-flight.pdf

To investigate lift, the upwards force, you can 
make paper aeroplanes of different sizes to 
change the area of the wings.  

So how far does the first plane you made 
fly? Now, make another plane with a bigger 
piece of paper, so this plane will have bigger 
wings.  How far does it fly?  

Now, make an even bigger plane, this will 
have even bigger wings!  How far does it 
fly?  Do bigger wings make the aeroplane fly 
further?

Teaching tip

Working scientifically

This practical activity is ideal for children to design 

and carry out their own simple tests. They can 

decide which variables they are going to change 

about their planes and which variables they will 

measure. They could measure the time of flight or 

the distance travelled; older children can repeat 

tests and collect multiple sets of data. There will be 

some great opportunities for discussions about 

control variables and how to keep them the same. 

Some data collected from these simple tests could 

be analysed in scatter graphs or line graphs; 

children could use these graphs to help them 

develop their own scientific explanations.

Children could develop their learning further by 

carrying out a research enquiry into the history of 

flight which could be enhanced with our scientific 

ideas over time – timeline card sort game:  

www.ogdentrust.com/resources

•

•

Children will need plenty of space for investigating their paper 

aeroplanes so this could be a good activity for the school hall 

or the playground on a dry day.

Encourage children to select which measuring devices they 

think would be best for their enquiries and justify their choices.
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In this workshop, we are going to think about adjectives, synonyms, persuasive language and 
then use our imagination.

Adjectives
An adjective is a describing word which is used to make your writing more interesting. It adds 
detail about nouns (which can name a person, place or object). Adjectives can help to 
describe how something looks, smells, feels or tastes, including colours and sizes. 

Here are some examples:

• Tiny
• Strong 
• Helpful
• Magnificent
• Purple

Question 1:
In the following sentences, underline the adjectives (there are two in each):

a. The hill was enormous and steep.
b. She really was a lovely little cat.
c. He took a deep breath then kicked the football across the gigantic field.
d. Hot and red, the fire burned in the corner.
e. As the months passed, delicate blossom appeared on the old trees.

Can you see any adjectives in the extract from Roald Dahl’s book Matilda;

English

‘’From then on, every afternoon, as soon as her 
mother had left for bingo, Matilda would toddle 
down to the library. The walk took only ten minutes 
and this allowed her two glorious hours sitting quietly 
by herself in a cosy corner devouring one book after 
another. When she had read every single children’s 
book in the place, she started wandering round in 
search of something else.’’
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Synonyms
To improve your writing, try using adjectives which are less common. When we do this, we are 
using synonyms – words which mean the same thing as one another. Instead of saying “the 
film was scary”, you could use words like terrifying, creepy or horrifying. Terrifying, creepy and 
horrifying mean the same as scary but they are much more interesting words.

Question 2:
For the following examples, try to think of as many synonyms as you can:

a. Difficult
b. Happy
c. Boring
d. Beautiful
e. Important 

Persuasive Language
Using interesting adjectives makes our writing engaging. This is particularly important if you are 
using persuasive language.  We can use this type of writing when we are trying to convince the 
reader of something.  Persuasive language can be used to encourage the reader to believe in 
an idea or to complete an action.  

When using persuasive language, it is important to think about even the smallest details in your 
writing. For this, it is useful to think about which adjectives are the most powerful (remember 
your work on synonyms as well).

When we are trying to be persuasive in a piece of writing we can think about using 
exaggerated language for effect. For example ‘It is simply out of this world – stunning!’ or ‘I 
waited for centuries for the latest PlayStation game to be released’.

Question 3
Which of these sentences are using exaggerated language.

a. Billie Eilish is the most amazing singer in the whole world.
b. It’s not very warm today.
c. Pasta and chicken is the most delicious food you will ever taste.
d. The bus stop is a short walk from my house.
e. Kylian Mbappé is the most talented and cool footballer to ever play the game.

Question 4:
What is your favourite place? This could be a park, a place you have visited or even your 
bedroom, anywhere you want!  

Once you have decided, write two paragraphs convincing the reader of why this place is 
so special. Try to use persuasive language throughout, thinking particularly about your use of 
adjectives and maybe some exaggerated language.
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Thinking about colour
The sun emits what we call electromagnetic radiation, which can be divided up into seven 
regions: gamma radiation, x-rays, ultra-violet light, visible light, infra-red radiation, microwaves, 
and radio waves. This is known as the electromagnetic spectrum.  

You might have heard of some of these things before.  Microwaves are used in microwave 
ovens to give energy to the water in your food in order to warm it up.  Infra-red radiation is used 
in our TV remote controls.  And x-rays are used in hospitals to take x-ray pictures, if our doctor 
thinks we might have broken one of our bones.

This diagram is useful when thinking about the electromagnetic spectrum.

Chemistry

The whole electromagnetic spectrum could be called sunlight, but what you would probably 
think of sunlight is the visible light region, the part of the spectrum that allows us to see things 
and gives objects colour.  So let’s think about visible light……. Did you know that visible light can 
be split up into all the colours of the rainbow?  

                                                               

1 
 

 

In this activity you will: 

 Use colour wheel and spectroscope to study visible light 
 Find out more about research on solar cells and panels 

 

Sunlight 
Sunlight is made of the Electromagnetic Spectrum, some parts of which you might 

have heard of and used: 

Microwaves are used in microwave ovens to give energy to the water in your food 

to warm it up; infra-red radiation in our TV remote controls. Infra-red radiation 

also interacts with our bodies in a way that we call heat. 

 

 

 

 

 

Diagram 1: The sun emits what we call electromagnetic radiation which can be divided up into 
seven regions: gamma radiation, x-rays, ultra-violet light, visible light, infra-red radiation, 
microwaves, and radio waves. This is known as the electromagnetic spectrum. 

 

The whole spectrum could be called sunlight, but what you would probably think of 
sunlight is the visible light region, the part of the spectrum that allows us to see 
things and gives objects colour. 

The most useful part of the spectrum for Solar scientists is visible light as it 
has enough energy and all of it reaches the Earth’s surface.  

Have you ever noticed that you often see a rainbow when there’s sun and rain water about? 
That’s because the water droplets split the sunlight into its colours. When you see a rainbow in 
the sky, the visible light from the sun is split up by the raindrops in the air. 
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Experiment
Isaac Newton was the first person to discover that visible light is made of seven different colours 
(red, orange, yellow, green, blue, indigo, purple). 
 
In this activity you will make a colour wheel, also known as a Newton wheel and see what 
happens when the individual colours of the rainbow are mixed together.

You will need, paper, scissors, colour pens or pencils and a glue stick.

We can also use something called 
a prism to split the light up…..this 
picture shows you what happens.

                                                               

2 
 

 

Visible Light 
Visible light can be split up into all the colours of the rainbow. 

Ever notice that you often see a rainbow when there’s sun and water about? 
That’s because the water droplets split the sunlight into its colours. 

 
When you see a rainbow in the sky, the visible light from the sun is split up by 
the raindrops in the air.  

 

  

We can also use prisms (wedge-shaped transparent form) to split the light up. 

 

What happens when we mix all the colours of the rainbow? 
 

To make your Newton Wheel:

1. On a piece of paper, draw and cut out the 
shape below using scissors (optional: you can 
glue the cut out to thicker card to make it more 
sturdy) 

2. Colour in the segments using colouring  
pencils 

3. Stick the end of a pencil through the  middle 
of the wheel (carefully!) 

4. Put a piece of paper on a flat surface and 
spin the wheel like a spinning top  (try to keep it 
spinning on the paper  to avoid pencil marks!).

When the wheel is spinning really fast, all the colours will mix into something new. What colour 
do you see when the disc is spinning?

[Answer, white light is made up of lots of different colours and when you spin the colours on the 
wheel, you turn them back into white light!]

                                                               

3 
 

 

Make Your Own Newton Wheel! 
 
Isaac Newton was the first to discover that visible light is made of seven different colours 
(red, orange, yellow, green, blue, indigo, purple). 
 
In this activity you will assemble a colour wheel, also known as Newton wheel and see what 
happens when the individual colours of the rainbow are mixed together.  
 
What you need:  

 Scissors 
 Colour pens or pencils 
 Pencil 
 Glue stick 

 
First, make your Newton Wheel 
1. Cut out the shape on the right using 

scissors (optional: you can glue the cut out 
to thicker card to make it more sturdy) 

2. Colour in the segments using colouring  
pencils 

3. Stick the end of a pencil through the  
middle of the wheel (carefully!) 

4. Put a piece of paper on a flat surface  
and spin the wheel like a spinning top  
(try to keep it spinning on the paper  
to avoid pencil marks!).  
See page 12 for complete example. 

 

When the wheel is spinning really fast, all the colours will mix into 
something new. What colour do you see when the disc is spinning?* 

  
Your answer:  
 
 
 

* 
  

 

red 

red 

orange 

orange 

yellow 

yellow 

green 

green 

blue 

blue purple 

purple 
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Using our imagination
The first thing we are going to do is read a poem called The Laughter Forecast by Sue Cowling. 
The poem is very good as showing us different ways of expressing happiness and fun – in an 
unusual weather forecast!
 
The Laughter Forecast by Sue Cowling
Today will be humorous
With some giggly patches,
Scattered outbreaks of chuckling in the south
And smiles spreading from the east later,
Widespread chortling
Increasing to gale-force guffaws towards evening.
The outlook for tomorrow
Is hysterical.

It’s time to use our imagination – we are going to write a poem.  We are going to write a poem 
about something or someone that makes us happy, that makes us laugh or smile. For example, 
we might think about how our family makes us laugh a lot. On the other hand, we might think 
about how we love to go to the park to play football.  Maybe we want to write a poem about 
being in school – how we enjoy being with our teacher and friends? 

Using a piece of paper and pencil, it’s time to write your poem.

Using a little bit more of our imagination
Now that we have written our poem, we are then going to make a drawing that is connected 
to it.  So, If our poem was about our family making us laugh – we should draw a colourful 
picture of them laughing and having fun! If you wrote a poem about playing football in the 
park then we should draw a picture of that.

Our picture should be filled with lots of colour and lots of fun - just like this picture below.  It was 
drawn by a P7 Pupil from Clovenstone Primary School.  It’s a picture of her and a school friend 
having fun doing a science experiment when they visited Edinburgh University. It’s time for you 
to draw your picture.

Poetry and Art

Taken from Happy Poems for 
Children by Roger McGough, 
Macmillan Children’s Books, 2018.
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Engineering
Engineering is the process of creating and building structures, products, and systems by using 
maths and science. Engineers solve problems with their inventions. There are several branches 
of engineering including:

• Civil Engineering which focuses on structures such as buildings and bridges
• Mechanical Engineering which looks at things that move such as cars and planes.
• Chemical Engineering uses chemistry to solve problems. This may involve making cleaning
 products of looking at foods.
• Electrical Engineering which focuses on creating and inventing electrical devices such as      
        radars and robotics.









Engineering is the process of creating and building structures, products, and systems by using maths 
and science. Engineers solve problems with their inventions. There are several branches of 
engineering including:



-	 Civil Engineering which focuses on structures such as buildings and bridges

-	 Mechanical Engineering which looks at things that move such as cars and planes.

-	 Chemical Engineering uses chemistry to solve problems. This may involve making cleaning

         products of looking at foods.

-	 Electrical Engineering which focuses on creating and inventing electrical devices such as radars           

         and robotics.



Using the information from each engineer, try and complete the sentences to match the Engineer to 
their invention.



______________ was responsible for________________.



______________ was responsible for ________________.



______________ was responsible for ________________.
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BRIDGE CHALLENGE
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I was born in France but in 1910 
began working in Paisley. I 
helped make this method of 
transport more accessible for 
women and also enjoyed racing.    

I was born in Edinburgh 
and my invention helps 
people communicate 
across large distances. 




I was born on the 13th 
of August 1888 in 
Dunbartonshire. You 
might find my invention 
in your living room. 
Sometimes it is blamed 
for giving people ‘square 
eyes’! 


On the 30th of August 2017, a new bridge called the 
Queensferry crossing was opened to traffic. The bridge 
crosses the Firth of Forth and connects Edinburgh to 
Fife. It is the longest three-tower, cable-stayed bridge 
in the world. Lots of engineers help design bridges to 
help get traffic from A to B. To help make the 
structures sturdy, strong materials such as iron and 
steel are used. The shape of a bridge is also very 
important, with triangles being used often as they are 
very sturdy shapes. Try drawing your own bridge in the 
box to connect the road across the river.

Dorothée Pullinger - “I was born 
in France but in 1910 began 

working in Paisley. I helped make 
this method of transport more 

accessible for women and also 
enjoyed racing.”

Alexander Graham 
Bell - “I was born in 
Edinburgh and my 

invention helps people 
communicate across 

large distances.”

John Logie Baird - “I was born 
in 1888 in Dunbartonshire and 
you might find my invention in 
your living room. Sometimes 

it is blamed for giving people 
‘square eyes’!”

Using the information from each engineer, try and complete 
the sentences to match the Engineer to their invention.

......................................... was responsible for ..............................

......................................... was responsible for ..............................

......................................... was responsible for ..............................

Word Bank

Dorothy Pullinger  
Telephone
Female car
Television

John Logie Baird
Alexsander Graham Bell

Bridge Challenge
On the 30th of August 2017, a new bridge called the 
Queensferry crossing was opened to traffic. The bridge 
crosses the Firth of Forth and connects Edinburgh to 
Fife. It is the longest three-tower, cable-stayed bridge 
in the world. Lots of engineers help design bridges to 
help get traffic from A to B. To help make the structures 
sturdy, strong materials such as iron and steel are 
used. The shape of a bridge is also very important, 
with triangles being used often as they are very sturdy 
shapes. Try drawing your own bridge in the box to 
connect the road across the river.
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Weather and Climate
If you take a look outside the window, you’ll be able to see the weather. It might be sunny, 
rainy, windy, or snowy. Scientists called meteorologists monitor and record weather conditions, 
and use this to predict what the weather might be like tomorrow, next week, and possibly next 
month.

When scientists look at the weather over a long period of time in a particular area, what they 
are observing is the climate. For example, countries nearer the equator have a warmer climate, 
and countries close to the poles have cooler climates. 

Question 1
Which of these weather symbols would you choose to describe the weather where you are 
today?

Geography

Question 2
Which of these countries have warmer climates? (hint, there are two)

Climate Change
Planet Earth has the perfect climate for humans to survive due to a process called the 
greenhouse effect. This is where gases like carbon dioxide and methane create a blanket 
around the Earth - a layer of the sky called the atmosphere. 

These gases are called greenhouse gases, because they trap some of the heat from the sun – 
just like a greenhouse would do in a garden. Without the greenhouse effect, Earth would be too 
cold for humans to survive.
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In this picture, you can see how energy from the sun comes to Earth.  Some of the energy 
warms Earth and then escapes back into space.  You can see that some of the energy is 
trapped in the atmosphere by greenhouse gases.  If there are too many greenhouse gases in 
the environment, then too much of the energy from the sun will be trapped and heat up the 
Earth too much.

Source [https://www.climatecentral.org/go/wmo-greenhouse-gas-bulletin-2015]

We are now using more energy to power our homes and gadgets, and producing more 
pollution from things like factories, cars, buses and aeroplanes. These activities produce large 
amounts of greenhouses gases – this means the blanket around the Earth will become too thick 
- causing the Earth’s climate to get warmer very quickly.

What can we do?
Lots of school pupils across Edinburgh have been involved in climate change protests over the 
last year – maybe you and your school have as well. This is where pupils all over the world have 
protested in their cities, asking our politicians to take serious action to protect the Earth from 
climate change. A Swedish teenager called Greta Thunberg inspired the climate protests. She 
has spoken all over the world about how important it is to take care of the Earth, not to pollute 
the oceans and skies and reduce the amount of greenhouse gases in the atmosphere.  She 
says that our politicians are not doing enough. 

Question 3
Imagine that you and your class are 
going to speak to local politicians. 
What would you like to say to them 
about climate change? Are they 
doing enough to stop pollution, 
reduce greenhouse gases and 
promote recycling? 

Image: Magnus Hagdorn from UK / CC BY-SA

[Answer to Q2, Ghana and Brazil, flag 2 and 3]

https://www.climatecentral.org/go/wmo-greenhouse-gas-bulletin-2015
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