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Tricks and puzzles with Sixten and Mira is an educational  
material developed by Mathivation in collaboration with SKF. 

Recommended for ages 6-9.

Illustrations and graphic design: Matilda Kvarmo, Vibra
Layout guide: Vibra

AT HOME
      Eraser and ice cube
      Prepare Burgers
      Assemble the burgers
      Build your own car out of rubbish

THE FOREST 

      Animals in the forest
      Letters and words made With sticks
      Sudoku
      Pollination

AIR 

      A strange aeroplane
      Air Resistance
      The drone
      The wave SWinger

THE SEA 

      STONE PATTERNS
      Encrypted message in a bottle
      It floats
      Bridge designs

THE FACTORY 

      How can we make things more environmentally friendly?
      Help the trucks to drive correctly
      How can we pack goods?
      How long does it take to produce?



This guide is intended for both teachers and parents. Here you can find  
additional explanations, discussion questions, tips and applications for each 

task in the book.  

For each task there are “Knowledge and Abilities”, which are keywords taken 
from the Swedish primary school, pre-school class and after-school centre 
curriculums 2011 (Lgr 11)¹, which are applicable for the task. The idea is that 
”Knowledge and Skills” should provide a quick overview of what the task 

contains and deals with.
 

All the materials and the entire book ”Tricks and Puzzles with Sixten & Mira” 
are available in PDF format at www.skf.se/knepoknåp.

Mira Sixten

Good luck!

1 Lgr 11 (2019). Curriculum for primary school, preschool and 
out of school clubs: revised 2019. Stockholm: Skolverket.
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ERASER AND ICE CUBE 
friction, experiment 

PREPARE BURGERS 
mathematics, probability

Shapes to cut out - Appendix 1 

 
 

ASSEMBLE THE BURGERS 
programming, order

Shapes to cut out - Appendix 2 
 
 

BUILD YOUR OWN CAR OUT OF RUBBISH 
technology, design

Instructions for the Balloon Car - Appendix 3a

Instructions for the Bottle Car - Appendix 3b

AT HOME

There is additional material for the task

There is additional material for the task

There is additional material for the task
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Eraser and ice cube
Summer has finally begun! It’s the first day of the summer holidays.
Sixten and Mira decide to go to the playground. Sixten’s cousin,  
Alexander, says that he can join them there. Sixten and Mira play on  
the swings and climbing frame and find lots of fun things to do. When 
they get to the slide, they decide to race to see who will reach the  
bottom first.
 
They race several times and each time Mira reaches the ground  
before Sixten. They don’t understand why Mira wins every time.  
Alexander explains that it’s because of their clothes. Sixten is wearing 
waterproof trousers to avoid getting dirty while Mira is wearing tights. 
Sixten and Mira still don’t really understand. Alexander says that you can 
compare it to sliding an eraser and an ice cube along the same surface.

Try this out!
• Take an eraser and an ice cube and slide them across a smooth surface.

• Which moves the easiest? Why do you think that is? 

• How can this be linked to what Sixten and Mira were wondering? 

• What should Sixten do to go faster?

Do your own experiment! Find a few things made from different  
materials and shapes. Try dropping them down a slide. What moves the 
easiest? What is it about the objects that makes them different from 
each other?

När de kommer till lekplatsen börjar Sixten och Mira direkt leka. De gungar, klättrar i
klätterställningen och hittar på allt möjligt. Till slut ska de åka rutschkana. De sätter sig på
rutschkanan tillsammans och börjar åka. 

2

Questions to discuss
• Have you experienced this for your- 

selves when you’ve gone down a slide? 

• Have you felt friction?

• Is there friction anywhere else?

• Are there any more objects that are  
interesting to compare on the slide? 

• When is it important to have a lot of 
friction?

• When is it good to have less friction?

Friction
Friction is resistance. The more friction the 
more resistance. One example is car tyres. 
During the Summer, cars have Summer 
tyres, which do not have studs. This is  
because the roads are often dry and  
already have the friction needed for us to 
be able to drive safely. But in Winter, the 
roads often become slippery, which  
reduces the friction between tyres and the 
road. That is why studded tyres are used, 
to increase the friction so that the car 
grips the road and can be driven safely.
 

AT HOME 32



Physical phenomena
 – Friction

After a whole day at the playground, Sixten and Mira head back to 
Sixten’s house. When they get inside the door, Mira’s tummy starts to 
rumble. Both of them realize that they are famished. 

”Shall we make burgers?”, asks Mira. ”Yes!”, says Sixten. ”If you look for 
ingredients in the fridge, I will check the larder.” 
 
Together they find:

Now they have everything they need and can get started!
• They start by cutting the cucumber and end up with twelve slices. Mira likes 

cucumber much more than Sixten does, so they decide that Mira should get 
twice as many slices as Sixten. How many slices do they get each?

• They then cut the tomatoes. Mira gets four slices. Sixten gets more slices 
than Mira. How many slices can Sixten get?

Discuss

Reflect Try out ideas

Explore

Knowledge and abilities

Questions to discuss
• How many tomato slices do you get 

from one tomato? (How thick should/
can the tomato slices be? Does the size 
of the tomato matter?)

• Do they use all the tomato slices?

• How big is a dollop of dressing really? 
What is reasonable?

1/2 Cucumber 
2 tomatoes 
450 g Minced meat 
6 Burger buns
1 Tube Of dressing

Prepare Burgers

AT HOME
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Once they have sliced their vegetables, they start dividing up the mince. 
They decide to make two burgers each, and need 90 grams of minced 
meat for each burger. Will there be any mince left over? If so, how 
much? 

Now for the burger buns. ”What portion of the burger buns will be used?” 

The tube, which is full of dressing, is about the size of a tube of tooth-
paste. Mira takes two dollops per burger. After that, three-quarters of 
the dressing is left in the tube. Sixten, who loves dressing, takes what 
is left. How many dollops does Sixten get? How many dollops does  
Sixten get on each burger? 
 
 

Tip
For example, use beads or other  
materials available to weigh out the 
“minced meat”, divide into different 
bowls or piles. Use buttons to symbolise 
the dollops of dressing.
 
Alternative:  
Change the weight of the mince to 500 g 
and use 100 g for each hamburger. 

Alternative for the dressing task: The 
tube contains one decilitre of dressing. 
Mira takes two teaspoons of dressing per 
burger. Sixten takes the dressing that is 
left in the tube. How many teaspoons of 
dressing are left for Sixten? How much 
dressing does he get per burger?

Please feel free to use the appendix to 
the task, which contains images of the 
different components! They can be cut 
out and used to solve the task.

Mathematics
• Numbers

• More/fewer

• Half/double

• Part/whole

• Units

• Weight

• Volume

• Multiplication, division and remainder 

• Addition and subtraction

• Plausability

• Fractions

Turn ideas into action

Try out ideas

Solve problems

Develop
ideas

Knowledge and abilities

AT HOME
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ASS EM B LE TH E BU RG ERS
Questions to discuss
• Why can’t the ingredients go in any 

order? (For example, can the dressing 
come first?)

• Even if the ingredients cannot go in  
any order, are there several different  
combinations that result in a finished 
burger? 

Sixten and Mira are in the middle of making burgers. They have prepared 
everything they need: burgers, buns, dressing, tomato and cucumber. 
Now they have to assemble their burgers. They start to pretend that 
Sixten is a robot and Mira is the inventor who created the robot. Mira 
gives Sixten commands to control how he will assemble the burgers. 

Help Mira to program how Sixten shall build his burgers. Create your 
own commands, such as ”pick up a slice of tomato” and ”place the slice 
of tomato on top of the dressing”.

Remember that the ingredients can’t just go in any order!

Turn ideas into action

Communication

Patterns

Try out ideas

Tip
Ask the children to test each other’s 
sequence of commands to see if they get 
a finished burger.

Knowledge and abilities

AT HOME
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The weather outside is fantastic. A perfect day for a trip to the forest. 
Mira calls her big sister, Lova, who promises to drive Sixten and Mira to 
the forest in her awesome car. Lova works at Mathivation with Sixten’s 
cousin, Alexander, and they both love maths and technology.

Sixten and Mira want to build a model of Lova’s car that they can show 
to her. The model should have a cool design and be able to move  
forward without needing to push it. To make it environmentally  
friendly they will build it out of things that otherwise would have been 
thrown away.

Help Sixten and Mira build a model of Lova’s car!

Build your own car:
• The car should move forward by itself, no one should have to push it.

• It should be built of things that would otherwise have been thrown away, 
such as milk cartons and plastic bottles.

• It should have a cool design!

When the car has been built and tested: 
• Discuss how your car is being driven forward. 

• Why does it eventually stop even if there is no obstacle in the way? 

• What can be done to make the car roll better?

Build your own car out 
of rubbish Tip

The task can be done as a project. 

Start by discussing what the restrictions 
will be, for example, how big the car 
should be and what materials the children 
can use. It can be good to bring out a box 
of materials. 

By limiting the size of the car, the children 
also get to practice working with length. 
One suggestion is to make a box in the 
desired size into which the car must fit. In 
that way the children can refer to its size 
throughout the process. 

Let the children come up with their own 
ideas first! 

You can build one car per class or one car 
per group. 

If you don’t have the opportunity to build a 
car, you can jump straight into a discussion 
on how a car can be propelled forward. 

Make a drawing of your car. Measure the 
car and label the dimensions. Some  
important dimensions are the length, 
width, height and wheel diameter of the 
car. Label other dimensions that you think 
are important as well.

Questions to discuss
• What makes a car go forward?

• Do all cars go just as quickly or can 
some cars go faster than others?  
Why?

AT HOME

How does it work?
The balloon car and the rubber band car 
are propelled through force and counter 
force. Eventually they stop because of fric-
tion against the floor and air resistance, 
among other things. In order for the car to 
roll better, the friction and air resistance 
should be reduced. For example by making 
the car smaller, which results in reduced 
air resistance, or reducing friction between 
the flower stake and the straw/plastic 
bottle. 

Technical solutions
Measurements

Construction Design

Direction

Knowledge and abilities

Please be aware of that this is a time consuming task!

76



ANIMALS IN THE FOREST 
biology, number 

LETTERS AND WORDS MADE WITH ST ICKS 
natural numbers, alphabet 

 
 

SUDOKU 
logic, patterns

All Sudokus – Appendix 4a

Shapes to cut out – Appendix 4b

POLLINAT ION 
biology, proportion

Field of flowers – Appendix 5

THE FOREST

There is additional material for the task

There is additional material for the task
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* 
* *

SKOGEN

ANIMALS IN THE FOREST
Tip
The task can be done in smaller groups. 

The task can be adapted to the group by 
deciding which types of animals should 
be included and excluded. For example, 
should an ostrich be included?

Questions to discuss
• Which animals live in the forest?

Sample answers
• 4 roe deer, a hedgehog and a bird

• 11 birds

• 2 spiders and an ant

Try out ideas

Discuss Animals

Examine Reasoning

Problem solving

Knowledge and abilities

Sixten and Mira have gone to the forest together with Mira’s big sister, 
Lova. They have brought along a picnic basket with loads of goodies.  

When they enter the forest, Mira whispers, ”Did you see that? Did you 
see the animal?” Sixten’s answer is a bit too loud ”No, where?” and the  
animal that Mira saw disappears behind a bush. ”Shhh”, Mira says care-
fully. Sixten and Mira look around for other animals.

All the animals are a little afraid of them and have tried to hide, but 
Mira and Sixten can still see their legs. They count 22 legs. 

• What sort of animals could it be? How many legs do the different animals 
have?

If we know that there are a total of 22 legs in the forest, but we can’t see
any of the animals in the picture:

• How many animals could there be at most?

• How many animals could there be at least? 

SKOGENTHE FOREST
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Sixten, Mira and Mira’s big sister, Lova, are in the forest. They have 
brought a picnic basket and think it’s about time to have their picnic. 

While looking for a good place to have their picnic, they gather some 
loose sticks from the ground. They eventually arrive at a clearing that 
looks like an excellent place for their picnic. 

They come across a girl called Felicia and a boy called Ahmed sitting in 
the clearing.

”What have you got there?” asks Ahmed. Sixten explains that they 
have collected 15 sticks. Ahmed wonders what they are going to do 
with the sticks, but neither Sixten nor Mira have any idea. 

”I have an idea!” exclaims Felicia happily. Felicia explains that Sixten 
and Mira can make letters with the sticks.

• Start by creating the first letter of the alphabet with the sticks. Keep that 
letter and make the next one. How far in the alphabet will Sixten and Mira 
get with 15 sticks?

• Can Sixten and Mira write their names with the sticks?

• Can you write your name with the 15 sticks? 

LETTERS AND WORDS MADE 
with STICKS

Tip
The task can also be done indoors with 
other materials, such as Kapla blocks.

Challenge: 
Write your name backwards!
Write your name mirrored!

Questions to discuss
• How many letters are there in the 

alphabet?

• Which letter or letters requires the 
most number of sticks?

• Which letter or letters requires the 
fewest number of sticks?

Natural numbers Design

Knowledge and abilities

The task is meant to be done outdoors!

THE FOREST
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Sixten and Mira are on a trip to the forest. They have met two new 
friends, Felicia and Ahmed. Sixten and Mira invite their new friends to 
picnic with them. When they have finished eating, Felicia and Ahmed 
ask if Sixten and Mira want to play a game with them. The game is 
called Sudoku.

”I’d love to play,” says Mira. Sixten agrees. 

In Sudoku there are boxes. The boxes fit together to form rows and 
columns. All the boxes must be filled in. 

• Each row can only have one box of the same colour, shape or number. 

• Each column can only have one box of the same colour, shape or number. 

Sudoku
Tip
Make your own Sudoku with colours,  
numbers or anything else you can think of!

Do the task in the forest! Use the  
templates in the book, but replace the  
colours with stones, sticks, cones or  
leaves for example.

Link the task to the pollination task and 
use flowers.

The task has the advantage that it can be 
done in different environments, which is 
beneficial for learning. Can the children 
solve the Sudoku using colours? Can they 
solve it both indoors and outdorrs?

Try changing the colours and fruits to 
numbers!

Questions to discuss
• Have you seen Sudoku before?

• Do you know anyone who likes to solve 
Sudoku?

Knowledge and abilities

Try out ideas

Natural numbers

Tables Sequence

Reasoning

Solutions to the challenge
1
5
4
2
8

9
2
7
1
3
6
4
5
8

7
6
9
3

3
6
8
4
9
5
2
7
1

2
1

7 5
8
9 6
5
1
4
3
2
6

7
2
8
9
1
5

4
3

5
9
6
3
8
4
7

6
4
1
8
7
2
5
3
9

8
7
2
3
5
9
1
6
4

9
3
6
4
1
7
8
2

THE FOREST
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It’s a nice summer day. Sixten and Mira are taking a walk. They talk 
about everything under the sun. When they walk past a meadow, Mira 
says, ”Oh, look how beautiful it is with all the flowers”. ”Yes! Look at 
all the bees,” says Sixten. 

Bees help to pollinate flowers, which makes new flowers grow. The 
number of bees is getting less and less each year and therefore the 
number of flowers is also decreasing.

Let’s assume that one bee can pollinate one flower! In the meadow of 
flowers there are 100 bees flying around which are able to pollinate a 
total of 100 flowers. 

Divide the meadow into ten equally large parts! 
• In one year, a tenth of the flowers will be gone. How many flowers will be 

left? 

• How many bees are needed to pollinate the flowers that are left? 

Draw your own meadow. 

• Divide the meadow into four equal parts. Draw an even number of flowers in 
each part. There must be an equal number of flowers in each part. 

• Draw the number of bees that are needed to pollinate all the flowers in the 
meadow.

• A quarter of the bees die. How many flowers are left in the meadow? Cross 
out the flowers that would disappear. 

• What would the meadow look like if an eighth of the bees disappeared? 

Challenge
Draw a new meadow. Draw at least 12 flowers in your meadow.
• Divide the meadow into boxes so that each box contains the same number 

of flowers and there is an uneven number of flowers in each box. If needed, 
add flowers in the boxes so that there are as many flowers in each box!

• If one of your boxes disappears, what portion of the flowers have disappeared?

 

PollinATION

Tip
Feel free to use the appendix to the task. 

Discuss what a suitable number of 
flowers is for the task where the children 
themselves should determine the number 
of flowers. For example, is 200 flowers 
reasonable?

Use beads, macaroni, balls or similar to 
help count. 

An alternative to the task is to change 
the number of flowers and parts that the 
meadow is to be divided into, for example: 
10 flowers and that the meadow should be 
divided into 5 equal parts.

Questions to discuss
• Where are the bees?

• Have you seen bees?

• Why are bees important?

• Discuss even and odd numbers.  
What is an even number?  
What is an odd number?

Mathematics
• Even & odd numbers

• Addition & subtraction 

• Parts & shares

• Number

• Fractions

Knowledge and abilities

Try out ideas

Problem solving Biological  
concepts

Examine Reasoning

Mathematical 
conceptsDescribe phenomena and 

relationships in nature

THE FOREST
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AIR

A STRANGE AEROPLANE 
physics, multiplication 

AIR RESISTANCE 
explore, observe 

 
 

THE DRONE 
programming, sequence

The drone course – Appendix 6 

 
THE WAVE SWINGER 

design, technology

Instructions for the wave swinger – Appendix 7

There is additional material for the task

There is additional material for the task
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Sixten and Mira are taking a walk. They walk across a field. In the 
distance they see something that looks like a plane on a pillar, with 
blades that are spinning. Next to one of the pillars is a car. Mira and 
Sixten decide to go there and ask what on Earth it is.

”Hello,” says Sixten a little cautiously to the woman who has just 
closed the boot of the car. 

”Hello!” answers the woman. Her name is Anna and she works as an 
engineer. 

”What is that?” asks Sixten and points to the large machine that 
looks like an aeroplane.

Anna explains that it is a wind turbine. A wind turbine converts the 
power from wind to electricity. The wind makes the propeller blades 
spin and then electricity is generated using a machine inside the wind 
turbine. The electricity is used to power lights and to heat radiators 
that warm up our homes. Anna also explains that one turn generates 
enough electricity for two radiators.

”Are you here to pick up the electricity?” asks Mira.

Anna responds:  
”The electricity reaches our homes through cables. I am here to 
check the roller bearing in the wind turbine. The bearing is used to 
make the large heavy blades spin more easily.” 

”You should come along for a study visit at the roller bearing factory 
sometime!”, says Anna happily to Sixten and Mira.  
 
Then she gives Sixten and Mira a task.

Your task
• How many turns are needed to generate electricity for 12 radiators?

• How many turns are needed to generate electricity for 15 radiators?

• If the wind turbine has spun 7 times, how many radiators can then be on? 

Challenge
• One turn takes six seconds. How many radiators can be supplied with 

electricity after 15 seconds?

A STRANGE AEROPLANE

Tip
Build your own wind turbine! Use  
materials available at school or at home.

Questions to discuss
• What is a wind turbine?

• Have you ever seen a wind turbine?

• What is electricity?

• Why do we need electricity? What do 
we use it for?

• When do you use electricity?

Knowledge and abilities

Try out ideas

Natural numbers

Tables Sequence

Reasoning

Wind turbines
One turn can power a normal 2 kW radiator 
for one hour. One turn takes six seconds. 

A normal house needs an average of 
approximately 36 kWh per day, which is 
equivalent to 18 turns.

Questions to discuss
• What can we do to reduce our use of 

electricity?

• Why would we want to reduce the use 
of electricity?

AIR
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Sixten and Mira are on their way home after a long walk. It’s been an 
exciting day and they’ve seen a wind turbine among other things! 

They start thinking about wind. What a strange phenomenon! On 
the way to the wind turbine, it felt like the wind was helping them 
forward, but now on the way home, the wind is blowing quite hard in 
their faces and walking feels heavier. 

Back at home, Mira asks her father about wind. He says that there is 
something called ”air resistance”. He gives Sixten and Mira a task.

You need two equal-sized pieces of paper and something to  
measure the time with.
• Fold one of the pieces of paper six times. Leave the second piece of paper 

unfolded. 

• Stand on a chair or table to reach a greater height.

• Let go of one sheet of paper at a time and investigate how long it takes 
each piece of paper to reach the floor.

• Compare the times! Is there a difference? Why do you think that is?
  

Air resistance
In the same way that water is filled with 
water molecules, there are molecules in 
air. Even if it looks like ”nothing”, there is 
something there, we just can’t see it!

AIR RESISTANCE

AIR

Questions to discuss
• How can the experiment be linked to 

what Sixten and Mira were wondering? 

• Have you ever felt air resistance?

• What do you think air resistance is?

• Where can you find air resistance?

• How does a parachute work?

Tip
Use the explanation boxes on the next 
page to explain the phenomenon of air 
resistance. 

Do the experiment with the entire class or 
let the children work in pairs.

Knowledge and abilities

Position Shape Space Time

Direction Change

Describe phenomena and  
relationships in nature

Physical  
phenomena

1514



Air resistance – explanation

Explanation of the task
When the pieces of paper fall to the ground, the air breakes their fall. Air is not 
”nothing”, it consists of a lot of molecules. For example, air contains oxygen 
which we breathe in and need to live, as well as carbon dioxide which flowers 
need to live and grow. 

We can’t see the molecules because they are so incredibly small, but they are 
there. The molecules create resistance to the pieces of paper when they travel 
through the air. The larger a piece of paper, the more molecules it will ”hit”, 
which means more resistance and that it will fall down to the ground slower. 
The unfolded piece of paper has a larger area and ”hits” more molecules and 
therefore reaches the ground last.

Molecules
H2O and NaCl are two examples of molecules. The first is water and the second 
is what we call table salt. The molecules are so small that we can’t see them, 
but we can of course see water and we can see salt. A tiny grain of salt and a 
small drop of water contains lots of molecules.

Area
Area is a measure of surface. It is used to measure for example the size of a 
football pitch or the floor of a classroom. The football pitch has a larger area  
compared to the classroom. There would fit a lot more people standing on a 
football field compared to a classroom. One of the pieces of paper in the experi-
ment has a larger area, it has a larger surface. That piece of paper will therefore 
also hit more molecules on the way down. 

AIR
16



Sixten and Mira are thinking about what they will get up to today. 
Mira’s father asks if they want to borrow his drone. They do! A drone 
is like a flying robot that you control with a remote control. You can 
attach a camera to the drone so that you can film what whizzes past. 
Mira will control the drone and Sixten will help by telling Mira how  
to steer. 

Look at the course and help Sixten tell Mira how to fly. Sixten writes 
down a series of codes to remember what he is going to say to Mira. 
He uses the following commands:

L = left
R = right
F = forward
S = stop
R = rotate

What code can be used to get Mira to the target?

• Build your own course.

• Put a blindfold on a friend who pretends to be a drone.

• Say the commands (L, R, F, S, or R) in different sequences so your friend 
can get to the target.

 

THE DRONE

Tip
There are endless possibilities for this 
task! Let the children draw a course on 
the schoolyard in sidewalk chalk, make 
lines in gravel or use buckets, bikes and 
other play materials to create obstacles 
on the course. 

Do the task indoors with Kapla blocks, 
hula hoops, benches and chairs. Or why 
not allow some of the children to be 
obstacles on the course? Go out into the 
forest and let the trees be obstacles. Just 
be careful so that no one gets hurt. 

Another variant of the task is to allow 
one child to pretend to be a drone while 
another child walks and steers by patting 
gently on the left or right shoulder. 

If you have a Blue bot or equivalent, that 
can also be used.

Questions to discuss
• Can you think of any other commands 

that you could use?

Direction

PositionSolve problems

Communication

Knowledge and abilities

AIR
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Please be aware of that this is a time consuming task!

Sixten and Mira come home after a day at an amusement park. They’ve 
gone on lots of merry-go-rounds! Mira’s favourite was the wave swinger. 
She thought it was fantastic to dangle her legs freely in the air.

Sixten comes up with the idea that they can build a mini wave swinger. 
Not one that you can ride in, because that would require a lot of safety, 
but a model to look at.

Help Sixten and Mira build their own wave swinger! 

Follow the instructions below:

THE WAVE SWINGER
Tip
Find the appropriate building materials 
in advance. The wave swinger is intended 
to be built with materials that should be 
available in a school or at home. Plastic 
buckets can generally be found in the 
kitchen, you can for example use empty 
jam containers or similar. 

Cardboard is usually found in the kitchen, 
and you can ask the cleaner for toilet 
rolls. Felt balls, marbles or wooden balls 
can be used as balls. Wooden rods are 
usually found in woodwork class or with 
the craft materials, but you can pick up a 
loose stick from the forest. 

Material
• Harder materials such as cardboard or plastic

• One larger and one smaller ring of cardboard or plastic

• A wooden rod

• String or ribbon

• Scissors, glue and a pen

• Balls of a suitable type and size

• Something to secure a wooden rod stably to (for example, a larger 
felt ball)

• Objects that can spin around in the wave swinger

Questions to discuss
• Have you ever been on a wave swinger? 

• How did it work?

• What did it look like?

Instructions:
We start with the base. The base will be made from an outer ring, an 
inner ring and balls in between. The outer ring must have a higher 
edge than the inner ring. 

Place the balls between the outer ring and the inner ring. Here, the size 
of the inner and outer ring must be adapted to the balls. The balls should 
be placed close to each other.

You now need a circular plate of hard material. The plate should be  
almost as big as the outer ring and placed on top of the balls. It 
should be possible to rotate the plate freely on top of the balls. Can 
you now see why the edge of the outer ring has to be higher than the 
edge of the inner ring? 

Cut a wooden rod to the desired length. Attach one end of the wooden 
rod to something stable and glue firmly on the plate.

Time for the top of the wave swinger. Cut a plate of hard material of 
the required size. Fix the plate to the top of the wooden rod. Attach the 
objects that will be moving around in the wave swinger to the outer 
edge of the plate using the string.

AIR
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Tip
It may be a good idea to make a bottom 
plate on the outer ring. This makes it  
easier to move the wave swinger. 

Construct

Build

Measurements Change

Space
Position

Knowledge and abilities

When you are finished with your wave swinger, it’s time to use it!
• Choose an object. Rotate the wave swinger half a turn. Where is the  

object now? 

• What happens if you rotate it another half turn? Where does the object  
end up?

• If you rotate the object 4 times, where does the object end up? 

• How many turns can you rotate and always get back to the same place?

CIRCULAR PLATE

Ballinner ring

OUTer ring

AIR
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THE SEA

STONE PATTERNS 
reasoning, change

Stone patterns – Appendix 8 

ENCRYPTED MESSAGE IN A BOTTLE 
patterns, sequence 

 
 

I T  FLOATS 
physics, explore 

 
 

BRIDGE DESIGNS 
technical solutions, materials

Different bridge designs – Appendix 9

There is additional material for the task

There is additional material for the task
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It’s a sunny summer day, and Sixten and Mira have tagged along with 
Mira’s parents to the beach. They swim, throw stones in the water and 
build sand castles. Mira climbs up onto a rock and notices some nice 
stones on the seafloor. She shouts for Sixten to come and look.  
Sixten discovers that the stones are in a nice pattern. 

Sixten and Mira call each formation of stones a figure. These are the 
four first figures.

• By how many stones does it increase from one figure to the next figure?

• How many stones should there be in figure 5?

• How many stones should there be in figure 10?

Challenge
• How many stones should there be in figure 100?

Stone patterns

Tip
In the appendix to the task there is a 
picture of the stones arranged in the 
pattern. Use the picture as it is and let 
the children draw the next figure or cut 
out the different formations and let the 
children put them in the right order.

Make your own patterns! Use other  
materials such as Kapla blocks or buttons. 
Let the children come up with their own 
patterns.

Questions to discuss
• What is a formation?

• What is a figure?

• Are there formations anywhere else?

• Discussion on cairns, which can be 
found at the top of mountains. Is this a 
type of formation? 

Sorting

PatternsChange

Knowledge and abilities

THE SEA
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Sixten and Mira are at the beach with Mira’s parents. 

They decide to go on a voyage of discovery. As they walk along the shore-
line, Sixten suddenly lets out a cheerful cry. Sixten has found a message 
in a bottle! He takes the piece of paper out of the bottle and tries to 
read what it says. 

Sixten reads out loud what the first line says, scratches his head and 
tries the next line. ”Qsph... what?” 

Neither Mira nor Sixten understand the texts. They decide to call Mira’s 
Aunt, Pia, who works as a programmer. They wonder if she can help. 

Pia explains that you usually encrypt secret messages. Encryption means 
hiding a message behind some sort of pattern or sequence. For example: 
an A might be a B and a B might be a C. According to this encryption, the 
letter Z must be an A. 

• Use the alphabet and try to figure out what the different words should really 
be! Keep in mind that the sequences may be encrypted in different ways.

• Encrypt your own message and see if a friend can understand what you’ve 
written!

A B C D E F G H I J K L M N O P Q R S T U V X Y Z

Encrypted message in  
a bottle

Tip
Do it for real. Write down the text on a 
piece of paper and stick it in a bottle. Let 
the children go looking for the bottle and 
then solve the task together. 

A variant of the task is to write one word 
on a sheet of paper and hold it upside 
down for the children. Let them work out 
what they need to do to read what it says!

Questions to discuss
• Why/When would you want to send a 

message in a bottle?

• Have you ever found a message in a 
bottle?

• Is it possible to know who you are  
sending a message in a bottle to?

Patterns

Try out ideas
Problem solving

Communication

Knowledge and abilities

What is a message 
in a bottle?
This is when you write a message, put it in 
a bottle and throw it in the sea. The bottle 
bobs around in the sea until it is washed 
up and someone finds it.

There are three lines of text:

• REMMUS

• QSPHSBNNJOH

• 13 1 20 8 5 13 1 20 9 3 19

Solutions
Summer (reversed)

Programming (move one letter in the 
alphabet)

Mathematics (numbers, from order of the 
alphabet)

THE SEA 22



Sixten and Mira are going out to sea together with Mira’s parents in 
their boat. They put on life jackets and get into the boat. 

”Dad, how come the boat actually floats? If you throw a stone into the 
water, it sinks,” says Mira. 

”That’s right, Mira. Whether something floats or not depends on a 
number of things, including the material and shape. You should  
investigate it!” 

Mira’s dad comes up with an experiment that Mira and Sixten can do 
to figure out why some things float and other things sink. He gets out 
a bucket that they keep in the boat and picks up a marble and a woo-
den ball that he happens to have in his pocket. He scoops up a little 
water and places the bucket in the boat.

• What would happen if Mira’s father put the marble in the bucket of water? 

• What would happen if he put the wooden ball in the bucket?

• Try putting a marble and a wooden ball in a bucket of water. Do they float? 
Why? Why not?

• Why is it that some things float and others don’t?

Think about materials, density and weight.

Challenge
• Sixten and Mira are thinking about how the boat can float. Do you have any 

idea why the boat doesn’t sink when they sit in it? 

• Try to build a small boat or use a box as a boat and investigate how much 
you can load onto your boat without it sinking. Does it matter how you load 
the boat?

It floats

Material
• Bucket

• Marble

• Wooden ball

• Water

Questions to discuss
• Why doesn’t the boat sink? 

• If the boat pushes downwards with a 
force, how much force does the water 
need to exert to prevent the boat from 
sinking? 

• What happens if the force that the 
water is exerting is less than the force 
that the boat is pushing downwards 
with?

Archimedes principle
Archimedes was a mathematician and 
inventor who discovered that water has a 
force that allows things to float. Water can 
“carry” or “lift up” an object that weighs 
as much as the amount of water that is 
displaced by the object. In other words, if 
an object is placed in water and displaces 1 
litre of water, the water can “push up” (i.e. 
lift) 1 kg, as 1 litre of water weighs approx-
imately 1 kg. This means that the object 
will sink if it weighs more 
than 1 kg.

Pour water into a 
bucket and try it!

Physical  
phenomena

Turn ideas into 
action

Explore

Knowledge and abilities

THE SEA
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Sixten and Mira are on their way home after a fantastic day by the sea, 
together with Mira’s parents. In the car, Sixten looks out the window. 
He sees a long bridge with lots of cars driving on it. 

”Wow, what a lot of weight that bridge needs to cope with!” cries 
Sixten. Both Sixten and Mira are very curious about bridges. There are 
many different types of bridges. Some look really cool! How do you 
actually know what type of bridge you should build? Can you choose 
the one you think is the coolest?

When they get home, they ask Mira’s sister, Johanna, if she can 
help them build their own bridges and test if one bridge is better 
than another. 

Johanna works at Mathivation and is interested in mathematics 
and technology. She comes up with several suggestions of different 
constructions.

• Build the designs using cardboard.

• Try putting a little bit of weight on the bridges.

• Which design holds the best?

• Why do you think that is?

Knowledge and abilities
Tip
Cardboard may be found in the kitchen.

Questions to discuss
• What bridges are there close to where  

you live?

• How do they look and how are they 
built?

• Do you think that one type of bridge is 
more difficult to build than another?

Bridge designs

Construct
Technical  
solutions

Building

36
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THE FACTORY

HOW CAN WE PRODUCE MORE  
SUSTAINABLE? 

sustainable development, reasoning 

HELP THE TRUCKS TO DRIVE CORRECTLY 
programming, direction

Coordinate system for the trucks – Appendix 10  
 
 

HOW CAN WE PACK GOODS? 
geometry, problem solving

Shapes to cut out – Appendix 11 
 
 

HOW LONG DOES I T  
TAKE TO PRODUCE? 

time, number

The factory is a more time-consuming chapter. The tasks may seem 
overwhelming at first glance, take one thing at a time, and above  
all – give it time. The tasks can be adapted if necessary. 

It is a good idea to start by discussing bearings. Where do you find 
bearings? What are they used for? Do you have bearings in your home? 
Have you used anything with bearings in it today?

There is additional material for the task

There is additional material for the task
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THE FACTORY

HOW CAN WE PRODUCE 
MORE SUSTAINABLE?
Sixten and Mira are going on a study visit to a factory that produces 
roller bearings. They meet the engineers Emma and Li, who will show 
them how roller bearings are manufactured, assembled and packed. 
Sixten and Mira get to join them through the factory from start to 
finish.

The first thing that happens in the factory is that the inner rings and 
the outer rings are heat-treated. Heat-treating means that the rings 
are first heated to very high temperatures and then cooled down very 
quickly again. Heat-treating makes the rings stronger and more durable. 

In the factory, the rings are heated in large furnaces. Then they are 
cooled down in chemical liquids. It is important that the heat- 
treating takes place in a way that is as environmentally friendly  
as possible. 

The engineers Emma and Li ask Sixten and Mira for help in finding 
ways to make heat-treating more environmentally friendly.

• Read through the steps in ”THE PROCESS” and ”GOOD TO KNOW”.

• Give three suggestions on how the process can be made more  
environmentally friendly.

The process:
1.  The furnace is heated.

2.  The rings are placed on a large plate and put into the furnace.

3.  The rings are heated until they are hot enough.

4.  The rings are cooled down in a chemical coolant. (A lot of electricity is  
required to keep the chemical coolant at the correct temperature.)

5.  After cooling, the heat-treatment is complete and the rings are ground  
and polished.

Good to know:
•  The furnace needs to be very hot and uses a lot of energy.

•  Some rings have small cracks in them which means that they do not 
tolerate the heat-treatment. They must therefore be thrown away after 
heat-treatment. 

One suggestion might look like this: ”Since the chemical coolant  
requires a lot of electricity, you can ensure that the electricity  
comes from renewable sources, such as wind turbines”. 

In reality, of course, the factory already works with sustainable  
solutions. Do you think that any of your suggestions are already  
in use? 

Questions to discuss
• Discuss the advantages and dis- 

advantages of your suggestions.

• What does ”sustainable” mean?

• What is meant by ”environmentally 
friendly”?

Cooling in chemical 
coolant
When boiling an egg and the timer goes 
off, you quickly pour cold water onto the 
eggs. Why? Well, to stop the boiling of 
course! Cooling the roller bearing takes 
place in exactly the same way. The che-
mical coolant is used to quickly stop the 
heating process.

26



THE FACTORY

Examples of suggestions
• Keep the furnace on between each new batch of rings. Then you don’t have to heat it 

up every time which will save electricity. (However, if there is a long delay between 
each batch of rings, it may cost more electricity to keep the furnace heated.)

• Have a very large furnace, so that it can fit many rings in it at the same time.

• Identify the rings that have cracks in them before heat-treatment and try to either 
repair them or recycle them. 

• Install good air filters to ensure that no hazardous exhaust gases are released. 

• Re-use the same coolant as many times as possible and make sure that what is left 
is taken care of properly.

• Invest money in research into environmentally friendly cooling liquids or furnaces 
that require less electricity. 

Please note that SKF has already taken several measures and is constantly working 
to improve its production in order to make it more environmentally friendly and sus-
tainable. For example, the furnace is heated with natural gas and is never turned off 
when production is in progress. 

Knowledge and abilities The idea
with this task is to get the children to 
analyse a process (heat-treatment of 
roller bearings) and find opportunities for 
improvement that make it more environ-
mentally friendly. Just like engineering 
work in real life!

After the rings have been heat-treated, the rollers need to be assembled.  
This is done in another part of the factory and therefore the rings 
must be transported through the factory. This transportation is done 
by using self-driving trucks. 

In order for the trucks to know where they are in the factory, they 
use a coordinate system. Each position in the factory is represented  
by a letter and a number, in the same way that a chess board is  
designed.

Sustainable 
development

Solve problems
Reasoning

Reflect on  
problems

Questions to discuss
• Will different trucks take different 

routes?

• Do the trucks automatically avoid 
obstructions?

Help the trucks to drive
correctly

2726



a

b

c

d

e

f

g

h

I

j
truck station

Furnace

Assembly

Programming
Computers don’t do anything that they 
have not been programmed to do. They 
just do exactly what they have been told, 
no more or less. 

In this task, this would be exemplified 
by the fact that if the trucks were given 
the instruction ”Go to (2,B)”, they would 
move there in a straight line. In order for 
the trucks to follow a special course, you 
need to give more detailed instructions, 
for example, ”Go to (5,F) then (5,G), then 
(2,G) and finally (2,H)”.

If there is an obstacle in the way that the 
truck is not programmed to go around, 
the truck will not be able to reach the 
destination without stopping in front of 
the obstacle. 

It should be taken into account that it is 
possible to program things so that they 
can avoid unpredictable obstacles, such 
as robot vacuums or SKF’s actual trucks.

The trucks are programmed to go to certain specific coordinates that 
have been marked in the image with dots. For example, they start in 
the coordinate (2,H) and if we want the trucks to go to the coordinate 
(2,G), we write ”Go to (2,G)”. 

Which coordinates should we give the trucks so that they go: 
• From the Truck Station to the Furnace

• From the Furnace to the Assembly

• From the Assembly to the Truck Station

How should the trucks move in the coordinate system?

Tip
Create your own course outdoors or  
indoors and play with the coordinate  
system. Let one or more children be a 
truck and give them different coordinates. 
The children will encounter coordinate 
systems later on so it is a good idea if 
they are given a good basis for how it 
works.

Let the children first guess where the 
trucks will go and the order in which the 
different stations will appear.

Challenge
Give the trucks coordinates so that they only move along the  
marked path.

Direction

Technology
Space

Position

Knowledge and abilities
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The study visit continues and the engineers Emma and Li show Sixten 
and Mira the part of the factory where the finished roller bearings are 
packed. The roller bearings are first placed in individual packages. They 
are then packed onto a large square pallet.

Emma and Li wonder if Sixten and Mira can find out what shape the 
package for a roller bearing should have. 

The options are triangular, circular and square.

• Start by cutting out a square that has a side length of 10 cm. It represents 
the pallet that we are going to put the packed roller bearings on to.

• How big do the different packages need to be for a roller bearing to fit?  
Cut out a roller bearing and try it out! A roller bearing is round like a  
circle and 2 cm in diameter.

• What shape should the package for the roller bearings have in order to  
fit as many roller bearings as possible on the pallet? How many roller  
bearings will fit?

• What form of package do you think is used in real life? Why? 

How CAN WE PACK GOODS?
Tip
Use the appendix to the task. It contains 
the various ”packs” and the ”pallet” that 
you can cut out and work with.

Questions to discuss
• Which shape of package uses the 

least material?  

• How many packages can fit onto 2 
pallets? 4 pallets?

Square pallet

STAGES WHEN PACKING GOODS

Roller Bearing

THE ROLLER BEARINGS  
ARE PLACED IN PACKAGEs. 

THE PACKAGES ARE 
PLACED ON A PALLET.1 2

Possible solutions
Cut out the “packages” so that a circle with a diameter of 2 cm fits. Then test which 
of the shapes is most suitable. 

The triangle is the one that takes up the most space. The circle takes a little less 
space than the square, but because the square is a simple and convenient package, it 
will be the most suitable. 

It is also possible to measure and draw the pallet and packages on a piece of graph 
paper. If you are careful with the measurements, you will arrive at the same answer. 

Economy and simplicity mean that square packages are used in the real world.
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Knowledge and abilities

Try out ideasSolve problems

Explore Measurements
Geometric shapes 

and concepts

How long does it take  
to produce?
After the roller bearings have been packed, they are ready to be sent 
out to the customers. Before Sixten and Mira leave the factory, they 
ask the engineers Emma and Li how many roller bearings the factory 
produces in one hour. Emma and Li give Sixten and Mira some  
information so they can find out for themselves. 

Heat treatment:
The furnace heat-treats parts for 800 roller bearings in eight hours.

Transport:
One truck can carry 10 roller bearings. It takes a total of 2 minutes for 
a truck to carry a load of roller bearings from the furnace to assembly. 

Clue: How many times does a truck manage to drive from the furnace 
to assembly in one hour?

Packing:
It takes 10 minutes to pack a pallet of roller bearings. There is space 
for 25 roller bearings on a pallet.

• How many roller bearings can the factory produce in eight hours?  
(packed and ready.)

• Which of the three stations is the bottle neck, i.e. what process  
limits how many roller bearings can be produced in eight hours?

Tip
Answer the following:
• How many roller bearings can the 

trucks transport in one hour? 

• How many roller bearings can the 
trucks transport in eight hours?

• How many roller bearings can be  
packed in one hour?

• How many roller bearings can be  
packed in eight hours?

TRIANGle
circle
Square
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Description of ball bearings and 
roller bearings

Knowledge and abilities
Solution
• Heat-treatment can handle 100 roller 

bearings in one hour.

• Transport can handle 150 roller bearings 
in one hour.

• Packaging can handle 150 roller bearings 
in one hour.

Heat-treatment will therefore be  
the bottleneck.

Solve problems

Time

Change Reasoning

Sequence

Number

There are many different types of bearing. Two of the most common 
are roller bearings and ball bearings. Bearings with balls are primarily 
used at high speeds and small loads, while bearings with rollers are 
used at lower speeds and heavy loads.

Roller bearing

Ball bearing
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Prepare burgers

Appendix 1



Assemble the burgers

Appendix 2



Build the balloon car

Appendix 3a

Instructions:
1.  Cut two straws to make them a little  

shorter than the milk carton is wide.

2.  Cut two flower stakes to make them a  
little longer than the milk carton is wide.

3.  Thread the straws over the flower stakes 
and stick the wheels to the ends of the 
flower stakes. If you are using plastic lids, 
make a hole in the centre of the lids. The 
easiest way to do this is using a nail.

4. Tape the straws with the flower stakes 
and wheels to the bottom of the milk 
carton.

5.  Take a new piece of straw and tape it to 
the mouth of the balloon. Make sure it is 
sealed tightly.

6.  Attach the balloon to the car so that the 
straw points backwards.

7.  Design your car. Make the car look really 
cool!

8.  Inflate the balloon and let the car go!

1

Cut the straws to the 
correct length.

2

Cut the flowers stakes to the  
correct length.

Tape the balloon so it is sealed tight.

5



Build the bottle car

Appendix 3b

Instructions:
1. Use a knife and cut off about half the bott-

le. Start just below the neck of the bottle 
and stop cutting in the middle of the bot-
tom of the bottle.

2.  Cut the flower stakes into two pieces that 
are slightly longer than the diameter of 
the bottle and one piece that is about one 
centimetre long.

3. Place the now open part of the bottle 
upwards and then make four holes in the 
lower part of the bottle. Two in the front 
and two in the rear for the stakes for the 
wheels.

4. Thread the long flower stakes through the 
holes and fasten the wheels to the ends 
of the flower stakes. Wooden wheels may 
be too small to keep the bottle up off the 
floor. If so, make holes in four plastic caps 
and then glue/tape onto CDs.

5.  Glue or tape the short piece of the flower 
stake across the long flower stake at the 
back so that it resembles a cross.

6. Tie together a few rubber bands and attach 
one end over the top of the bottle.

7. Thread the other end of the rubber band 
chain over the short flower stake.

8. Don’t forget the design. Make the car  
look really cool!

9. Turn the rear wheels to wrap the rubber 
band around the long flower stake and  
release the car!

1

Cut off about half the bottle

2

Cut the flower stakes to the  
correct length

3

Make 4 holes in the lower part of 
the bottle

7

Thread the rubber band chain over the short flower stake
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Pollination

Appendix 5



The drone

Appendix 6



Build the wave swinger

Material
• Harder materials such as cardboard or plastic

• One larger and one smaller ring of cardboard  
or plastic

• A wooden rod

• String or ribbon

• Scissors, glue and a pen

• Balls of a suitable type and size

• Something to secure a wooden rod stably to (for 
example, a larger felt ball)

• Objects that can spin around in the wave swinger.

Instructions:
We start with the base. The base will be made 
from an outer ring, an inner ring and balls in 
between. The outer ring must have a higher 
edge than the inner ring. 

Place the balls between the outer ring and the 
inner ring. Here, the size of the inner and out-
er ring must be adapted to the balls. The balls 
should be placed close to each other.

You now need a circular plate of hard material. 
The plate should be almost as big as the outer 
ring and placed on top of the balls. It should 
be possible to rotate the plate freely on top 
of the balls. Can you now see why the edge of 
the outer ring has to be higher than the edge 
of the inner ring? 

Cut a wooden rod to the desired length. Attach 
one end of the wooden rod to something  
stable and glue firmly on the plate.

Time for the top of the wave swinger. Cut a 
plate of hard material of the required size. Fix
the plate to the top of the wooden rod. Attach 
the objects that will be moving around in the 
wave swinger to the outer edge of the plate 
using the string. Circular plate

Ballinner ring

Outer ring

Appendix 7



Stone patterns

Appendix 8



Bridge designs

Furnace

Appendix 9



Help the trucks to drive correctly

a

b

c

d

e

f

g

h

I

j
truck station

Furnace

Assembly

Appendix 10



How CAn we pack goods?

Appendix 11 (p.1)



Appendix 11 (p.2)


