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Legend
#How to use this book ?

REQUIRED TIME
This symbol refers to the estimated time it will take to complete the method from start to finish.

SUGGESTED AGE
This symbol refers to the suggested age of the group. Age groups differ from method to method.

APPENDIX QR CODES
QR codes can be found at the end of each method that require extra materials and print-outs in 
order to conduct. Scan them with a smartphone to download the print-ready PDF files.

OPTIONAL STEPS
Some methods include optional steps, which are not necessary to complete. However, following 
them may add more variety and understanding to the given task.

06
STEP

OPTIONAL DEBRIEFING
Some methods include optional debriefing steps, which are not necessary to complete. However, 
following them may add more variety and understanding to the given task.

APPENDIX SCAN AND CUT
This symbol can be found on appendices that are required to be printed and cut out.
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Overview

In this group activity, students will balance different objects with an 
equality scale to see how equations work in practice.

Learning Objectives

 � Better understand the concept of equations

 � Improve problem solving 

 � Reflect upon equations as part of our everyday life

 � Better understand conversion systems

 � Reflect upon the accuracy of measuring tools

Materials

 � Equality scales 

 � Set of LEGO bricks (in different sizes)

 � Various objects (which can be measured in LEGO units) per group 
For example: paper clips, coins, pens, teaspoons, sugar cubes, 
bottle caps, paper, rubbers, glasses, toothpicks, bread, matches, 
etc. (NOTE: please consider the quantities required in order to be of 
comparable weight to LEGO bricks)

Preparation

Choose the objects (preferably as many kinds of objects as the number of groups you will have) and measure 
them against the LEGO bricks.

Instruction

WARM UP

Divide the students in groups of 5. Let the students play with the scale for the first few minutes, by 
asking them to balance random things from the classroom against each other. 

BALANCING WITH LEGO

Ask the students to find 5 different compositions of LEGO bricks that keep the scale in balance, for 
example four 2X2 brick on one side and two 2X4 brick on the other side.

BALANCING AGAINST LEGO

Let the students randomly choose a type of object and ask them to put the selected object on one 
side of the scale with random LEGO bricks on the same plate. Ask the students to re-balance the 
scale with only using LEGO bricks on the other plate and write down the configuration that they 
have reached in order balance the scale. 

The Scale 01
# Mathematics # Physics

01
STEP

02
STEP

03
STEP

12-14

45”

Mathematics and 
Physics:

 � Equations
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SOLVING THE EQUATION

Once the scales are balanced, ask the students to solve the equation to their object(s), meaning to 
have only their object(s) on one plate balanced with LEGO bricks on the other plate. The students 
should make sure that after every time they take something from one of the plates, the scale is 
balanced. Ask the students to write down every step they do.

UNDERSTANDING EQUATIONS

Ask the students to setup their scale same as in STEP 3, on one plate are their selected object(s) 
with LEGO bricks and on the other plate LEGO bricks. Give the students the weight of the LEGO 
bricks in grams and help them to write down what they see on the scale in the form of an equation, 
using the weight of the bricks as numbers. Ask the students to repeat STEP 4 but writing down 
each move in the form of an equation with numbers.

+ OPTIONAL STEP (06)

Ask the students to select different objects and measure their weight with LEGO bricks and try to 
create a conversion system between grams and bricks units.

Debriefing

Gather the students in plenary to conclude on the exercise and make sure students understand what the exer-
cise was about and how they can use it. You can ask the students the following questions:

 � What did you do to keep the scale balanced after every move?

 � What does it mean mathematically?

 � What would you do with multiplication and divisions (or more complicated functions)?

 � When do you use equations in everyday life? (Examples below)

 � How much stuff can I buy with the money I have? What should I give up if I want to save a certain 
amount?

 � How much pasta should I cook if my friends want different portion? How much should I leave in the 
pot if I made too much?

 � How many tasks can I accomplish if I have an appointment in 2 hours?

+ OPTIONAL DEBRIEFING QUESTIONS TO STEP 06

 � How did you create the conversion system?

 � Could you measure all the objects precisely?

 � Could you set a range in which the weight of the object is contained?

FOLLOW UP: You can give the students tasks to practice the demonstration of equations with the help of a 
scale and/or solving equations.

05
STEP

06
STEP

04
STEP

01 THE SCALE  # Mathematics # Physics
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Overview

In this group activity, students will imitate fossilization with the help of 
playdough and plaster to better understand the process of fossilization.

Learning Objectives

 � Better understand why fossils are the footprints of history

 � Better understand the process of fossilization in rocks layers

 � Understand what object can become fossils and why

 � Understand how they can tell the approximate age of a fossil

Materials

 � Container (e.g. kitchen container, possibly transparent)

 � Playdough of at least two different colours (enough to make  
a 5cm thick layer in the container)

 � Plaster and container to mix it with water

 � Computer or smart phone to show a video (+ optional)

Preparation

Prepare the materials.

Instruction

STEP 1

Divide the students in groups of 2-3. Tell the groups to look for a small object that might become 
fossils one day.

STEP 2

 � Show the students how to prepare the plaster mixture and ask them to prepare it. 

 � Ask the students to make a layer of playdough of one colour in the container, push the found 
object in it, then take it out in order to leave the shape of the object in the playdough. 

 � Ask the students to fill the cavity with the plaster mixture and let it dry. 

STEP 3

 � While the first layer is drying, ask the groups to find a second object that might become fossils 
one day. 

 � Tell the students to make another layer of playdough on top of the first playdough with the 
other colour. Ask the students to repeat the procedure of STEP 2 with the new object and let 
everything dry.

12-14

45”

Geology and 
Biology:

 � Fossilization

 � Law of 
superposition

 � Fossil dating

01
STEP

02
STEP

03
STEP

Fossilization
# Geology # Biology

02
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 � Warn the students not to ruin the shape of the previous object.

STEP 4

While the plaster is drying, explain the students how real fossils are formed. Make sure to tell them 
that when something dies and dissolves, minerals take its place. You can also show them the 
following video (until 1:45): https://www.youtube.com/watch?v=87E8bQrX4Wg

When the plaster dried, ask the students to take their fossils from the playdough and examine it. 

Debriefing

Gather the students in plenary to discuss the exercise and reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � What do the playdough and the plaster represent? 

 � Can all the objects become fossils? Why not? 

 � How can you tell the approximate age of a fossil? (Explain the students that the answer is the law of 
superposition)

 � Why are fossils important? (e.g. studies of evolution and history, from fossils we know about how the 
climate developed and we can make predictions to the future)

 � What would the collected organic materials tell about us to the future generations?

03
STEP

04
STEP

02 FOSSILIZATION # Geology # Biology
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Overview

In this group activity, students will build their own scale and measure 
different objects with it, then check their results with a normal scale. 
The activity will help students reflect upon the use of different measure-
ment tools, their accuracy the concept of measurement units and how to  
convert between units.

Learning Objectives

 � Better understand measuring by comparison

 � Better understand the units of measure

 � Better understand precision of measuring tools

 � Better understand and evaluate accuracy of measures

 � To strengthen problem solving

Materials

 � A scale (Items for building a scale):

 � Rubber band

 � ½ litre yogurt cup or similar

 � Pins or similar to hang the scale on

 � Unit of measurements:

 � 2 or 3 sets of objects of the same weight (e.g. LEGO bricks of 
the same size, glass marbles, etc.), that we will use as a unit of 
measurement

 � Objects:

 � Random objects with appropriate weight for the exercise (e.g. 
apple, banana, mobile phone, calculator, glass, etc.)

Preparation

Select the sets of measurement units and the objects.

Instruction

STEP 1

Divide the students in groups of 2-5. Ask the students how they would build a scale with the given 
materials (refer to Figure A), then ask them to build it.

11-14

45”

Physics:

 � Units of 
measure

 � Conversion

 � Precision of 
measuring 
tools

01
STEP

Building your own weight scale
# Physics # Measurements

03
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STEP 2

Give each group an object. Ask the groups to select a unit of measurement. Tell the students to find 
a way to approximately measure the object they got with their set of measurement unit. 

 � Example: With a banana and LEGO bricks, they can measure the banana, mark its weight then 
put as many LEGO in the cup to reach the mark, or they can measure the LEGO bricks one by 
one, making a mark for each and then put the banana into the cup to see which mark it reaches.

STEP 3

Tell the students to choose a different set of measurement unit and repeat the measurement of 
their object with the new set.

STEP 4

Ask the students to measure one unit from their set of objects in grams, so they can convert their 
measure. Ask the students to calculate the expected weight of their object in grams based on their 
measurements.

STEP 5

Ask the students to use the scale to check the actual weight of the object.

+ OPTIONAL STEP (6)

Let the students try to create a mixed system using the lighter unit and the heavier unit together, for 
example: the pen weighs two LEGO bricks and 3 marbles.

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � How close did you get to the actual weight? 

 � Were you able to stretch the rubber band precisely to the same length as the object or did you have to 
settle for a length longer or shorter than the length of the object?

 � Does the accuracy depend on the weight of the object or of the unit?

 � Can you create a conversion system between the units?

 � Can you think of examples of measure by comparison used in everyday life? (Examples below)

 � When you buy clothes and you measure them to yourself.

 � On the market when the sellers measure your product on a scale.

02
STEP

03
STEP

04
STEP

05
STEP

06
STEP

03 BUILDING YOUR OWN WEIGHT SCALE # Physics # Measurements 03 BUILDING YOUR OWN WEIGHT SCALE # Physics # Measurements
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+ OPTIONAL DEBRIEFING QUESTIONS TO STEP 6

 � Why can’t you create a sort of decimal system in this way?

 � Could you do that if the lighter unit was an exact fraction of the heavier?

Appendices

Figure A

03 BUILDING YOUR OWN WEIGHT SCALE # Physics # Measurements
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Overview

In this group activity, students will learn about the colours of light by 
creating colourful spinning wheels using primary colours.

Learning Objectives

 � Better understand physiological primary colours

 � Better understand how our eyes work

 � Learn the RGB colour model

 � Understand what white and black colours are

Materials

 � Copies of printed wheels (Figure A and B)

 � White A4 card (160 g/m2 or higher) or a CD and paper

 � Red, green, and blue coloured pencils or coloured markers  

 � Pencil

 � Scissors

Preparation

 � Print 6 copies of the segmented wheel (Figure A) on the A4 card for each group. Alternatively, the 
wheels can be printed on normal paper, but in this case the students will need to glue it on a CD or simi-
lar to be able to spin it.

 � Print a copy of a rainbow wheel (Figure B) for each group. 

 � For the optional step print one additional copy of the segmented wheel (Figure A). 

Instruction

STEP 1

Divide the students in groups of 4-5 and give them the copies you printed.

STEP 2

Referring to Figure C, ask the students to fill the sectors with the Red, Green and Blue colours and 
ask them if they can distinguish them clearly.

STEP 3

Ask the students to cut the coloured wheel (Figure A) and put a pencil at its centre transforming it 
in a spinning top (Figure D). Ask the students to spin it and discuss with them what is happening.

Give the students the printed rainbow wheels and ask them to compare it with their coloured wheel.

The primary colours of light
# Physics #Chemistry #Biology 04 THE PRIMARY COLOURS OF LIGHT # Physics #Chemistry #Biology

11-14

45”

Physics, 
Chemistry and 
Biology:

 � Colours vision

 � Physiological 
primary 
colours

 � Retina 
receptors

01
STEP

02
STEP
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STEP

04
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STEP 4

Ask the groups to create the colours below by using different composition of the primary colours. 
Ask the students to spin their wheel to showcase their results to the rest of the class when they 
finished.

A. Yellow, purple, and cyan colours 

B. Colours of their flag

C. Colours of their favourite football team

+ OPTIONAL STEP (05)

Ask the students to cut the coloured wheel (Figure A) and put a pencil at its centre transforming it 
in a spinning top (Figure D). Ask the students to spin it and discuss with them what is happening.

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � What are the primary colours? Why are they referred to as primary colours? 

 � What is white and black? (White sum of all the colour, black is the absence of colours)

 � Can you make all the colours using RGB?

 � How do your eyes work? (Calibrated on RGB)

Appendices

04 THE PRIMARY COLOURS OF LIGHT # Physics #Chemistry #Biology

04
STEP

05
STEP

Scan the QR Code with your smartphone to download Appendices for 
“The primary colours of light” in  a printable PDF format.

https://intercollege.companycloud.dk/index.php/s/ajrcoFdLmrtwy8M
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Figure C

Figure A

04 THE PRIMARY COLOURS OF LIGHT # Physics #Chemistry #Biology04 THE PRIMARY COLOURS OF LIGHT # Physics #Chemistry #Biology

Scan this page and cut out the 
shapes marked with  
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Figure B

04 THE PRIMARY COLOURS OF LIGHT # Physics #Chemistry #Biology

Figure D

PENCIL

Scan this page and cut out the 
shapes marked with  
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Overview

In this group activity, students will experience that our eyes are not al-
ways correct through the examination of 2 optical illusions and they will 
reflect upon the importance of the scientific method. 

Learning Objectives

 � Better understand the importance of measure

 � Better understand why the scientific method is important 

 � Evaluating the reliability of human perception

Materials

 � Print outs of optical illusion images (Figure A and B)

 � A ruler

Preparation

Print one of the optical illusions for each group

Instruction

STEP 1

Divide the students in groups of 4-5 and give each group the first optical illusion (Figure A) upside 
down, so the students can’t see the image.

STEP 2

Ask the students to flip the page and look at Figure A. Tell the students that they are only allowed to 
look at the picture, they cannot touch the paper (so they don’t have any comparison tool). 

Ask the students to raise their hands if they think the monster in the back is smaller than the mon-
ster in the front. Then ask the students to raise their hands if they think the monster in the back is 
bigger than the monster in the front. Finally ask the students to raise their hands if they think the 
two monsters are the same size. 

Initiate a discussion with the students about finding a solution to verify their opinion/get to a com-
mon agreement (such as using a common tool to compare).

STEP 3

Let the students measure the monsters with a tool and repeat the questions of STEP 2. If there is 
still a disagreement, let the students discuss it based on their measurements until they reach an 
agreement. 

11-14

45”

Physics, and 
Biology:

 � Measures

 � Scientific 
method

 � Reliability 
of human 
perception

05 CAN YOU TRUST YOUR EYES ? # Physics #Biology

01
STEP

02
STEP

03
STEP

Can you trust your eyes?
# Physics #Biology

05
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STEP 4

Give the students the second optical illusion (Figure B) and ask them to figure out which square 
between “A” and “B” is darker. Tell the students that they must present their measurement support-
ing their theory. 

Give them a few minutes to find a way to compare the two squares. 

Afterwards ask the students to raise their hands if they think that the “A” square is darker, then if 
they think “A” is lighter, then who thinks they are the same. 

If there is a disagreement, let them discuss it based on their measurements until they reach an 
agreement.

+ OPTIONAL STEP (5)

Ask the students to brainstorm if they know other optical illusions and ask them to share how they 
can overcome it.

+ OPTIONAL STEP (6)

Let the students try to create their own optical illusions.

For this you can give the students a template tunnel or ask them to draw the tunnel themselves 
and ask them to draw their own “monster”. Ask the students to show their optical illusion to their 
family/friends and ask them which monster is the bigger, then explain them the optical illusion. Ask 
the students in class how many people they explained how the optical illusion work.

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � Is human perception reliable?  

 � What was the key to reach an agreement?

 � Why is the scientific method so important?

 � Can you think of every-day life examples when our perception is not reliable? (Examples below)

 � Witnesses

 � Maybe? When you see someone on the street and you think the person in walking away from you, but 
in fact the person is walking toward you?

 � Can you think of a real-life example when you have reached an agreement using a scientific method? 

 � Example: Someone say to you that he is taller than you, but you believe you are taller. So you both 
measure your height and you convince your peer that indeed you are taller.

05 CAN YOU TRUST YOUR EYES ? # Physics #Biology

04
STEP

05
STEP

06
STEP
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Appendices

05 CAN YOU TRUST YOUR EYES ? # Physics #Biology

Scan this page and cut out the 
shapes marked with  

Scan the QR Code with your 
smartphone to download 
Appendices for “Can you trust 
your eyes ?” in  a printable  
PDF format.

Figure A

Figure B

OR

https://intercollege.companycloud.dk/index.php/s/SXqyEWEEJZTiddE


23

Overview

In this group activity, students will guide a man in a labyrinth to get to the 
goal by using basic programming language. 

Learning Objectives

 � Better understand basic programming

 � Better understand conditional statements, expressions, constructs

Materials

FOR EACH GROUP:

 � Print out play cards IF

 � Print out play cards THEN

 � Print out labyrinth table 

 � Print out programming chart

Alternatively, you can deliver this exercise outside, in which case you will 
need chalk to draw the labyrinth, and chalk in 4 colours or you can draw 
symbols instead of colours.

Preparation

Print the cards and the tables for each group.

Instruction

STEP 1

Divide the students in groups of 2-4, and give them the printed cards, the chart and the labyrinth.

STEP 2

Explain the students that they need to help the man to get to the goal. They can ask the man to turn 
right, left, turn back, or jump over. The man is instructed by giving the selected square in the laby-
rinth a colour and assigning each action a colour on the programming chart. If the man reaches a 
white square, he will continue straight.

STEP 3

Give the students some time (15-20 minutes) to define their if/then tables and place the instruc-
tions on the labyrinth.

STEP 4

Ask the groups show their solutions and discuss the results.

11-14

45”

Computer 
science

 � Basic 
programming

 � Conditional 
statements/
expressions/
constructs
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Basic programming
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STEP 5

Organise a competition between the groups: define a labyrinth and give a higher score to the groups 
that can solve it with fewer steps.

+ OPTIONAL STEP (6)

Define a labyrinth in which you put bombs as obstacles. If the students move through this field they 
must start over. 

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � What do you think this game was about?

 � What does this game teach us? 

 � What would be the “algorithm” for Pacman?

 � Why is it important to reduce the number of steps?

 � How can you link this game and what you have learned to everyday life? (Examples below)

 � In the shop you use the “if” and “then” if you see that if you buy two Twix, then you only pay for one.

 � If the road is closed, which you usually take to school, then you choose the next available road instead.

Appendices 

05
STEP

05
STEP

06 BASIC PROGRAMMING # Computer science06 BASIC PROGRAMMING # Computer science

Scan the QR Code with your smartphone to download Appendices 
for “Basic programming” in  a printable PDF format.

https://intercollege.companycloud.dk/index.php/s/mEosRXyPYHT2pwy
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06 BASIC PROGRAMMING # Computer science

Scan this page and cut out the 
shapes marked with  

LABYRINTH

PLAY CARDS: “IF” PLAY CARDS: “THEN”

PROGRAMMING CHART
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Overview

In this group activity, students will reflect upon density by executing an 
experiment with different liquids and solids. 

Learning Objectives

 � Better understand the concept of density

 � Better understand the relation between density and fluid  
characteristics

 � Become aware of existence of air and its fluid nature

Materials

 � A scale

 � 3 transparent glasses

 � Liquids with different density. These can be:

 � Water

 � Oil

 � Syrup

 � Solids with different density. These can be:

 � A mechanical nut 

 � A grape 

 � A pumice stone 

 � Additionally, for the optional steps:

 � 2 beakers

 � An egg 

 � Salt

Preparation

Collect the necessary materials.

Instruction

STEP 1

Divide the students in groups of 2-4. Ask the groups to weigh the same volume of water, oil and syr-
up and compare the results. Use this as a point of departure to facilitate a discussion and introduce 
them to the concept of density.

11-14

45”

Physics and 
Chemistry:

 � Density

 � Fluids

07 OPTIMIST, PESSIMIST, OR SCIENTIST ? # Physics # Chemistry
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STEP
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07
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STEP 2

Ask the students to put all three liquids in one glass and let them try to explain why they are not 
mixing and why they are in that specific order. Ask them to find a way to define which one is denser 
than the other. 

(Density of a liquid determines how it will layer (heaviest to lightest), the densest liquid will sink to the 
bottom, the least dense will float on the top. The layers will remain separated because each liquid is 
floating on top of the denser liquid beneath it.)

STEP 3

Ask the students to put the solids in the glass and let them reflect upon what happens. Ask them 
to compare the different densities (e.g. the mechanical nut is denser than the syrup, which is denser 
than the grape, then the mechanical nut is denser than the grape).

STEP 4

Ask the students, what is the densest fluid in the glass, and then the less dense. Help them to real-
ize that the least dense fluid in the glass is air, because the glass is neither half full nor half empty, 
it is always completely full. 

+ OPTIONAL STEP (5)

Tell the groups to fill a beaker with water and measure its density (to find the density of any object, 
you need to know the Mass of the object, and its Volume. Divide the mass by the volume in order to 
get an object’s Density.).

+ OPTIONAL STEP (6)

Give the groups two beakers and an egg. Ask the students to put the same amount of water in both 
beakers, then in one of them put around 3 tablespoons of salt and mix it. Ask the students to put 
the egg in the water and see how it sinks. Then ask the students to put the egg in the solution of salt 
and water and see what happens (it should float). Ask the students to remove the egg and measure 
the density of the solution of salt and water. 

+ OPTIONAL STEP (7)

Tell the students to find a way to float the egg in the middle of the water, then to go back to the 
bottom (adding more water). At both stages measure the density again. 

Alternatively, you can give the groups a coin to drop it in the water with and without salt to see how 
fast the coin is sinking in the two scenarios.
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Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � Have you ever thought about air as a fluid?

 � Can you think about something less dense than air? What about hot-air balloons? And Helium filled 
balloons?

 � Can you find something in common between air and water? (e.g. Propellers, birds, and fish both swim-
ming but in a different fluid, etc.)

 � Why is density important in everyday life? (Examples below)

 � Boats, submarines, hot hair ballons

 � Swimming in the sea (salty water) vs swimming in a pool (not salty)

+ OPTIONAL DEBRIEFING QUESTIONS TO STEP 7

 � Did the density change?

 � Can you relate the density of the water/egg to its floating?

 � Can you compare it to everyday life objects? (Balloon floating, a ball in the water)

 � Is it easier to swim in a swimming pool or in the sea?

07 OPTIMIST, PESSIMIST, OR SCIENTIST ? # Physics # Chemistry
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Overview

In this game, students play in teams and try to solve the other team’s 
equation as fast as possible, otherwise they will lose their team mem-
bers and the game. 

Learning Objectives

 � Improve equation solving skills

 � Build confidence in equation solving

 � Increase self-esteem in solving mathematical problems

 � Maintain positive attitude towards math 

Materials

 � A blanket 

 � A3 and A4 papers

 � Scotch tape

Background knowledge

Basic understanding of how to solve equations:

1. Simplify each side of the equation by removing parentheses and combining like terms.

2. Use addition or subtraction to isolate the variable term on one side of the equation. 

3. Use multiplication or division to solve for the variable.

Preparation

Prepare some equations and 
write them on the A3 papers mak-
ing sure they are well readable. 
For example:

3X + 6 - 7 = 15 + 7

−3 + 5 + 6X = 11 − 3X

Do the same with the steps you 
go through to solve the equation 
on the A4 papers (Example -->)

-6 +7 /3
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Instruction

STEP 1

Explain the students that 2 teams will compete on who solves a given equation faster. Explain the 
students the rules as follows:

 � Two people will hold a blanket and the groups (A and B) will stand on opposite sides of the 
blanket.

 � One by one, a member from each team will hold the A3 paper with their individual equation on it 
and stand close to the blanket, facing it. 

 � As the blanket drops, the person holding the equation of team A will be able to read the equation 
of the opposite, team B. At this moment, the person holding the equation from both teams have 
to think how to solve the opposite team’s equation and call a “step” to solve it. (For example, 
team A has equation: 3X + 6 - 7 = 15 + 7, and the person from team B will say minus 6.)

 � The first one who calls the correct step will get that “step” from the other team, meaning the per-
son will join the other team, the last one will lose the round. (In our example if the person from 
team B says -6 faster than his opponent calling a step, then the person with -6 on his back must 
go from team A to team B.)

 � If the called step is wrong (for example, starting with multiplication, or calling the same step), 
the team will lose all the steps achieved up until that point, and everyone who joined their team 
has to go back to their original team. The other team does not lose their achieved steps.

 � When the switch is done, a new person from each team will go to hold the equation.

 � The first team to solve the equation wins. 

STEP 2

Form teams of the same amount of student as the number of steps you need to use to solve an 
equation. Taking the first equation above as an example you will need 3 steps (-6, +7, /3) to solve 
the equation, so the team must have 3 students. Remember that 2 teams will play against each 
other, so the 2 teams should have the same number of students in it. 

If you have a bigger group, you can either define longer equations with more steps to solve them 
or you can make more teams. If you have more teams, while 2 teams are playing the rest of the 
students will observe and help with holding the blanket. 

STEP 3

Choose the 2 teams who will play and ask 2 students to hold the blanket between them. 

Team A: Give an equation to team A and randomly stick on the students’ (members of team A) back 
the steps to solve their equation. 

Team B: Give another equation to team B and randomly stick on the students’ (members of team B) 
back the steps to solve their equation. 

STEP 4

Play the game.
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STEP 5

If you have more than 2 teams, switch the teams so everyone can play

Debriefing

Gather the students in plenary to discuss the exercise. You can ask the students the following questions:

 � Do you feel more confident about solving equations? 

 � Does the order of operations matter? Why does it matter?

 � Can you think of some everyday life experiences where you have to solve equations? (Examples below)

 � Cooking

 � Calculating the discount 
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Overview

In this group activity, students will learn about biodiversity by using  
Noah’s ark. 

Learning Objectives

 � Better understand the balance of the ecosystem

 � Better understand the role and the link among different species

 � Better understand biodiversity

Materials

List of animals and plants

Preparation

Prepare a list of species (it is best if you show a picture of the species), 
including some species, which are very important for our ecosystem 
today and some that are not so important (the number of species can 
vary). 

The list could consist:

Animals: 

Western honeybee, European 
rabbit, Brown house moth, Red 
admiral butterfly, Common 
field grasshopper, Common 
blackbird, Bald eagle, Sand 
lizard, Brown bear, Wolf, Fox, 
Common house mosquito, 
Kitten, Puppy, Cow, Giant panda, 
Koala

Plants: 

Bread wheat, Sunflower, 
Poppy, Dandelion, Nettle, Hedge 
mustard, Garlic mustard, Silver 
birch, Walnut tree, Hazelnut tree, 
Rose

Instruction

STEP 1

Divide the students in groups of 3-5. 

Tell the students that there is a global flood on Earth, and they have 15 minutes before water covers 
everything. The students have an ark like Noah’s, where they can save some species. Unfortunately, 
god was low on budget so students cannot save all species from the list (tell them how many they 
can save).

Tell the students that the aim of the game is to create the highest possible biodiversity after the 
flood. They should focus on saving species that can create a terrestrial ecosystem as we know it.
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STEP 2

Let the students discuss which species they would leave behind. 

STEP 3

Ask the students to present and motivate their choices.

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they learned from it. You can 
ask the students the following questions:

 � Have you ever thought about the importance of these species for our lives?  

 � How do these species link together?

 � What is their contribution to the ecosystem?

 � How would the loss of these species affect the human being?

 � Do you know any ecosystems that would survive without light? (caves, deep sea)

 � Are there “Noah’s ark” projects in life? Did you know that there are seed banks in the world? (e.g. Sval-
bard Global Seed Vault)

 � Why do you think conservation of seeds is important?

 � Do you know the world’s leading organization that focuses on the conservation of species? (World Wild-
life Fund)
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Overview

In this group activity, students will collect different plants according to 
specified characteristics, to learn about the plants around them and to 
help students to understand the plants’ characteristics.

Learning Objectives

 � Get to know different plant species living around us

 � Better understand the characteristics of plants 

Materials

FOR EACH GROUP:

 � Bingo sheet

 � Glue/pencils

Background knowledge

Biological characteristics of plants.

Preparation

Print out one bingo sheet for each group

Instruction

STEP 1

Divide the students in groups of 3-5. 

Explain to the groups that they have to identify different plants as per the bingo, and then collect 
those plants and make a collage. If the plants cannot be found around, alternatively the students 
can draw or print them as well.

STEP 2

When each group is ready, go through their findings. Ask the students to tell you what the terms 
mean (what does self-pollinate mean?) and what kind of plants did they find.
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Debriefing

Gather the students in plenary to discuss the exercise and what they learned from the it. You can ask the stu-
dents the following questions:

 � Was it difficult to find the plants? Which one was the easiest and most difficult?

 � Were you familiar with the species before the bingo?

 � Why do you think it is important to know the plants around us?

 � Do you know any real-life example/job where you need to know the plants around you?

Appendices

Scan the QR Code with your smartphone to download Appendices for 
“Plant bingo” in  a printable PDF format.

10 PLANT BINGO # Biology
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Overview

In this activity, the teacher will demonstrate how we see colours and 
help the students reflect upon the fact that we see colours, because 
objects reflect some colours and absorb others, as well as upon the fact 
that light energy can be converted into heat energy. 

Learning Objectives

 � Better understand how colours work and the relation between 
visible light and colours

 � Better understand which colour absorb more energy

 � Better understand that light energy can be converted into heat 
energy

Materials

 � 3 transparent jars

 � Water

 � Black, white, and red pigment

 � A thermometer

 � White, red, and blue light bulbs

 � Dark room

Background knowledge

Knowing that white light contains all the colours

Preparation

Collect the materials.

Instruction

STEP 1

Put water in the 3 transparent jars and colour them with the different pigments: black, white and 
red.

STEP 2

Make the room dark and turn on a normal light bulb. Obviously, students will be able to see the three 
bottles and their colours. Ask the students what they will see if you change the light bulb to the red 
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one, then change it. Now the students will see both the white pigment and the red pigment as red. 

Ask the students what they will see if you change the red light bulb to the blue one, then change it. 
At this point students will only see the white pigment as blue.

Tell the students that we see colours, because the objects reflect some of them and absorb others 
and help them reflect on the concept of white (reflection of all colours) and black (absorption of all 
colours).

STEP 3

Put a thermometer in each jar. Ask the students which one they think is going to heat up more. Put 
the jars under the light and see what happens to the temperatures.

STEP 4

Show them the thermometers and help them reflect on how different colours absorb energy.

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � Do you understand how colours work? How we see the colours?

 � What colour heated up first? Why that colour?

 � Can you think of everyday life experiences where you can use this feature? (Example below)

 � Dressing dark in winter and light in summer
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Overview

In this group activity, students will identify sources of different types of 
energy and will reflect upon how the energy types are linked.

Learning Objectives

 � Better understand different types of energy

 � Better understand how energy can be transferred from one form to 
another

Materials

FOR EACH GROUP:

 � Flipchart paper

 � Pens 

Background knowledge

A little knowledge of the different kind of energies

Preparation

Collect the materials.

Instruction

STEP 1

Divide the students in 5 groups, representing 5 kinds of energy: light, mechanical, chemical, electric, 
and thermal. 

Assign one type of energy to each group, but make sure that the groups do not know each other’s 
energy type. 

Give each group a flipchart paper.

STEP 2

Ask each group to find and draw different sources of their type of energy on their flipchart paper, 
(Example below)

 � Light (the sun, a lamp, fire, etc.)

 � Mechanical (the wind, the sea, rivers, people, etc.) 

 � Chemical (biomass, coal, fuel, gas, etc.)
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 � Thermal (fire, friction, the sun, a stove, etc.)

 � Electrical energy (windmills, solar panels, batteries, etc.)

Ask the students to present their flipchart, while the other groups figure it out which type of energy 
is presented. 

STEP 3

Ask the groups to find ways on how to transfer energy from their energy type to the other groups’ 
energy types. For example, the light energy group finds ways on how to transfer to mechanical, 
chemical, thermal, and electrical energy. After a few minutes, ask the groups to share their solu-
tions.

STEP 4

Ask the groups to link the different sources of energies trying to create chains as long as possible. 
If necessary, they can add new elements to enlarge the chains. After a few minutes, ask the groups 
to present their solutions to determine who created the longest chain. 

+ OPTIONAL STEP (5)

Extend with other kind of energies: nuclear, elastic, gravitational

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � Can you link all energies?

 � Have you noticed that chemical energy is the only one not in motion (not kinetic)? (potential energy is 
stored) 

 � Can you make more examples of energy conversion in everyday life? (Examples below)

 � Plug or battery (electrical energy) powers a heater/radiator/iron/kettle

 � Plug or battery powers a drilling machine/fan, blender

 � Plug powers a hair dryer or a washing machine

 � Your body converts chemical energy from nutrients to mechanical energy for movement
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Overview

In this activity, students will represent different elements and form co-
valent bonding with each other in order to better understand molecules 
and covalent bonding.

Learning Objectives

 � Better understand the concept of molecules

 � Better understand covalent bonding

 � Better understand excess in chemical reactions

 � Better know different molecules

Materials

 � Speaker and any song you like

 � Post-it notes

Preparation

Prepare some molecules that have elements in common and are linked 
through covalent bonding. 

For example:

H2O CH4 CO IBr PCl3 CH3CH2OH

O3 H2 HCl CH4 NH3 CO2

You can have different molecules, or more from the same types (for ex-
ample 2CH4 or CH4, NH4). Write down the elements from the molecules 
on the post its. Make sure you have extra elements that will remain un-
bonded.

Instruction

STEP 1

Show the elements to the students and explain to them that each element has a limited number of 
electrons that can be used for bonding. Tell the students how many electrons the selected element 
has for bonding. 

Assign one element to each student, meaning give each student a post-it, but folded so they can-
not know at the beginning what element they have. Do not forget there has to be 1 or more extra 
elements that will remain unbonded.
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STEP 2

Tell the students that you will start the music and they will have to walk randomly in the room. As 
you stop the music, the students will have to unfold their post it and form molecules as fast as 
possible. The atoms that remain unbonded will lose the game.

STEP 3

Play the game a few times. You can use different molecules.

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � Why can’t an element bond covalently limitlessly?

 � What can you do to make sure there are no atoms left?

 � Do you know any covalently bonded molecule that we use in everyday life? (Examples below)

 � Water, H2O

 � Vinegar (Acetic acid), CH3COOH/C2H4O2

 � Sugar (sucrose), C12H22O11

 � Rubbing alcohol, C3H8O

 � Cooking gas (Propane), C3H8

 � Moth balls (dochlorobenzene), C6H4Cl2

 � Windex (ammonia), NH3
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Overview

In this activity, students will represent acids and bases and imitate what 
happens when acids and bases are put into water in order to better un-
derstand pH and pOH.

Learning Objectives

 � Better understand the concept of strong acid and bases

 � Better understand what defines the pH (pOH) of a solution

 � Better understand neutralization

Materials

 � A4 papers

 � Speaker and a song you like 

Background knowledge

If you put an ionic molecule in water, it dissociates.

Preparation

Define some water solutions made by...

...strong acids: and strong base:

HCl NaOH

HBr KOH

HNO3 Ca (OH)2

etc. etc.

Prepare A4 papers with the ions 
that make up the acids and bases:

Na+ OH--

H+ Cl--

Instruction

STEP 1

Divide the students into two groups, one for the acids and one for the bases, as it is more conve-
nient for the solutions you have prepared (for example, if your solution is 3HCl + 2NaOH you will 
need 6 students in the acid group and 4 students in the basic group). 
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Place the two groups in two different areas of the room, assign each student a paper and tell them 
to hold their hands to form the acids/bases (if H+ and Cl-- hold hands they are HCl).

STEP 2

Tell the students that when you start the music they have to move around in their assigned areas. 
When the music stops, the acids and bases have been put in a water solution, so they will dissoci-
ate. As they dissociate, they will have to find a new conjugate (for example Na+ + Cl-- = NaCl, OH-- + 
H+ = H2O). 

If the solution is not neutral, there will be some unconjugated H+ or OH--, that defines if the solution 
is basic or acid. The students have to tell you which one they end up with. 

STEP 3

Play the game. 

Debriefing

Gather the students to a plenary discussion about the exercise to reflect upon what they learned from it. You 
can ask the students the following questions:

 � Do you understand why the scales of acidity and basicity are called pH and pOH?

 � What can you do to make the solution neutral?

 � Can you think about how pH is involved in everyday life? (Examples below)

 � Soil is generally acidic. Plants require definite pH range for their proper growth. 

 � Digestive system 

 � As a result of exercise our body forms lactic acid, resulting in stiffness, muscle pain. 

 � Toothpaste, which contains sodium fluoride, belongs to the group of weak bases. The high pH of 
toothpaste helps kill any bacteria that reside in your mouth at the time of brushing.
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Overview

In this group activity, students will model the Earth and will learn about 
its layers. 

Learning Objectives

Better comprehend the layers of the Earth

Materials

FOR EACH GROUP:

 � A balloon

 � Marker

 � Newspaper, torn into strips about 1-inch wide

 � Flour

 � Salt

 � Water

 � Paints

Tutorial: https://www.weirdunsocializedhomeschoolers.com/step-by-
step-making-paper-mache-earth/

Preparation

Collect the materials.

Instruction

STEP 1

Divide the students in groups of 2-4. 

Ask the students to make a paper mache model the layers of the Earth.

STEP 2

Ask the groups to inflate their balloon and mark off the cut-away area. Show the students that the 
area drawn should cover about a fourth of the balloon for the cut-away portion (Watch Tutorial). 

STEP 3

Show the students how to make the paper mache paste by mixing flour, about a tablespoon of salt 
(to help prevent mold) and enough water to make a thick paste with a consistency similar to glue. 
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STEP 4 

Ask the students to cover all of the balloon except the cut-away portion with strips of newspaper 
dipped in the mache paste. Tell the students to make sure the cut-away portion is as square as 
possible. Let it dry overnight, or until thoroughly dry, and add a second layer.

STEP 5

Once the groups have at least two layers of dry paper mache covering the balloon, ask them to 
burst the balloon and remove it from the paper mache shell. 

STEP 6 

Ask the students to cover the cut away portion of the paper mache shell by layering newspaper 
strips as tightly as possible over the open portion. Tell the students to keep everything as tight and 
square as possible and try to make a defined line separating the top and bottom halves. Let dry 
overnight and add a second layer.

STEP 7

Once the layers are completely dry, ask the students to draw the circles marking the Earth’s layers 
and draw out the continents, being sure to leave some of them cut off for the cut-away part.

STEP 8

Ask the students to paint the layers, the continents, and the oceans. 

STEP 9

Assign a layer to each group and ask them to prepare and present the layer’s characteristics. 

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they learned from it. You can 
ask the students the following questions:

 � Can you present the layers of the Earth and their characteristics?

 � Why do you think it is important to know about the layers of the Earth? 

 � Can you mention situations or field of works where it is useful to know about the layers?
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Overview

In this group activity, students will come up with their own measuring 
units and reflect upon the conventionality of units of measure and the 
concept of error in measurements. 

Learning Objectives

 � Better understand the arbitrariness and conventionality of units of 
measure

 � Better understand the difference between direct and indirect mea-
sure

 � Better understand the importance of using the right measuring 
tool

 � Better understand the concept of error of measures

Materials

Objects as samples of measurement in...

 � Centimetres (for example a pen)

 � Meters (for example a desk, people)

 � Something hard to directly measure (for example the building of 
the school, a tree, the ceiling)

Preparation

Define and prepare a set of objects for the measurements, which must 
include something in the scale of centimetres, something in the scale of 
meters and something hard to directly measure.

Instruction

STEP 1

Divide the students in groups of 3-5. Tell the students, that they will have to measure the objects 
you have defined and prepared, but they cannot use any conventional unit of measure/measure-
ment tool. 

Let the students be creative on how to find other units of measure/measurement tools and ask 
them to come up with their own systems, including names and symbols (for example, I will measure 
the desks in Tom’s arms, and the symbol of the measure is TA). 

Tell the students that they have to come up with a tool for each scale of measurement and they can 
only use that tool for that scale.
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STEP 2

Gather the students and ask them to share the tools of measurement they have come up with and 
their results of measurement in plenary (for example, Tom’s arm, which is TA, and the desk is 2 TA 
and so on). 

STEP 3

Ask the students to measure their tools in meters (or meters submultiples/multiples) to create a 
conversion system. Ask the students to use the conversion system to count the length of the sam-
ples in conventional measure units (for example, if Tom’s arm is 1 meter and the desk is 2 TA, how 
long is the desk in meters?). 

Check how close they got with their measurements and discuss the obstacles they faced.

Debriefing

Gather the students in plenary to discuss the exercise to reflect upon what they learned from it. You can ask 
the students the following questions:

 � Could you measure everything perfectly?

 � What do you think affected the accuracy of the measurements? 

 � What was the choice of the tool based on?

 � How did you measure the objects that could not be directly measured? How do you think it affected the 
accuracy?

 � Would it be useful to agree on a common tool?

 � Can you think of everyday life experiences where you had to choose between different tools to measure 
something? (why using the meter roll instead of the ruler, why using the kitchen scale instead of the scale 
you use for yourself)
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Overview

In this group activity, students will create on paper a Facebook profile 
for an organ of the body and reflect upon how the organs are connected 
in our body and what is beneficial/harmful for them. 

Learning Objectives

 � Better understand the different organs of the body

 � Better understand how the organs are linked to each other

 � Better understand what is beneficial/harmful for the organs

Materials

A4 Papers

Instruction

STEP 1

Divide the students in groups of 2-3 and assign each group 
one of the easily recognizable internal organs (brain, lungs, 
liver, bladder, kidneys, heart, stomach, intestines).

STEP 2

Give each group an A4 paper and tell the students to draw 
the Facebook profile of their assigned organ. Each profile 
has to include friends, which represent the directly connect-
ed organs, and likes/don’t likes, which represent the things 
that are beneficial/harmful for them (for example the heart 
likes omega 3, the liver does not like alcohol).

STEP 3

Ask the students to present their Organ profiles. Discuss the 
characteristics they found and the similarities/differences between the 
organs.

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they learned from it. You can 
ask the students the following questions:

 � Did you learn some new characteristics about the organs?

 � Can you think of other organs?

 � Why is it important to know what is beneficial/harmful for our organs?
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Overview

In this theatre activity, students in groups will get a celestial body and 
associate its characteristics to human characteristics and then act out 
a situation involving the character they have created. 

Learning Objectives

 � Better understand the different parts of our solar system

 � Better understand the different characteristics of the celestial 
bodies in our solar system

Materials

 � Situations card (see Appendices)

 � Sheets with the physical characteristics of the celestial bodies of 
the solar system (see Appendices)

 � Paper, pen

Background knowledge

Celestial bodies of the solar system.

Preparation

Print as many celestial body sheets as many groups you have and select 
(or come up with) one situation for the whole class.

Instruction

STEP 1

Divide the students in groups of 2-3 and assign each group a celestial body of the solar system

STEP 2

Tell the students that they will get a selected situation, and they will have to act out the celestial 
body they got as a character in the situation. Tell the students to take each physical characteristic 
of the celestial body and convert it to a human characteristic (action, physical appearance or atti-
tude). The students can write down or draw their character. 

 � For example: Since Jupiter is a very big planet, the students might decide that it is represented 
by a very fat person, it has 72 moons, which could represent his 72 children and it has a Red 
Giant Spot so he might have a big birthmark, etc…
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STEP 3

Once the groups are ready, tell the students the situation you have selected and tell them to write 
a short play of 3 min on how their characters would deal with this situation (Jupiter knocks down 
chairs in a cafe because it is too big, receives a phone call from the babysitter because it is hard to 
handle 72 kids, etc.). Make sure the students understand that the play has to show all the physical 
characteristics you provided them with.

STEP 4

Let the students perform their plays and let the other groups try to guess which celestial body they 
are representing. At the end of each play, let the groups explain the relation between the physical 
characteristics and the human characteristics.

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they learned from it. You can 
ask the students the following questions:

 � Did you learn some new characteristics about celestial bodies?

 � How would you categorise the different celestial bodies?

 � Which celestial bodies are called ice giants? Why are they called ice giants?

 � Why is it important to know the different parts of our solar system?

 � Have you ever seen any parts of the solar system? 

Appendices
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Situations Card

1. Buying ice cream on a sunny day

2. Swimming on the beach

3. Playing football

4. Celebrating someone’s birthday

5. Shopping clothes/electronics/video games

6. Camping with your parents

7. Playing video games with friends

8. Being in an amusement park

Scan the QR Code with your 
smartphone to download 
Appendices for “Solar system” 
in  a printable PDF format.

Scan this page and cut out the shapes marked with  
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JUPITER 

 � It is the biggest planet of the solar system.

 � t is a gas giant with a mass two-and-a-half times that of all the other 
planets in the Solar System combined.

 � The outer atmosphere is visibly segregated into several bands at 
different latitudes. 

 � Jupiter has a Great Red Spot that is 1.3 times the diameter of Earth, 
which is a giant storm that is known to have existed since at least the 
17th century when it was first seen by telescope.

 � Jupiter has 79 known moons.

VENUS

 � It is the hottest planet in the solar system. The planet’s surface tem-
perature is about 900 degrees Fahrenheit (465 degrees Celsius)—hot 
enough to melt lead.

 � It has a thick atmosphere full of the greenhouse gas carbon dioxide 
and clouds made of sulfuric acid.

 � Venus' solid surface is a volcanic landscape covered with extensive 
plains featuring high volcanic mountains and vast ridged plateaus.

 � One day on Venus lasts 243 Earth days because Venus spins back-
wards, with its sun rising in the west and setting in the east.

 � It is the second-brightest natural object in the night sky after the 
Moon.

 � Venus has no moons.

MERCURY

 � It is the smallest planet in the solar system.

 � It is the nearest planet to the Sun.

 � Mercury is a rocky planet, also known as a terrestrial planet. It has 
a solid, cratered surface.

 � Mercury has no moons.

 � One day on Mercury (the time it takes for Mercury to rotate or spin 
once with respect to the stars) takes 59 Earth days. One day-night 
cycle on Mercury takes 175.97 Earth days.

 � Mercury rotates in a way that is unique in the Solar System. It is 
tidally locked with the Sun in a 3:2 spin–orbit resonance, meaning 
that relative to the fixed stars, it rotates on its axis exactly three 
times for every two revolutions it makes around the Sun.

18 SOLAR SYSTEM # Physics # Geology18 SOLAR SYSTEM # Physics # Geology
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EARTH 

 � Earth is the third planet from the Sun at a distance of about 93 million 
miles (150 million km).

 � Earth's atmosphere is 78 percent nitrogen, 21 percent oxygen and 1 
percent other ingredients—the perfect balance to breathe and live.

 � Earth has one moon.

 � Earth is a rocky planet with a solid and dynamic surface of mountains, 
canyons, plains and more. Water covers 70 percent of Earth's surface.

 � Chemically, Earth can be divided into the crust, the mantle (which can 
be subdivided into the upper and lower mantle), and the core – which 
can also be subdivided into the outer core, and inner core.

SATURN

 � Saturn is a gas-giant planet and therefore does not have a solid sur-
face like Earth’s. But it might have a solid core somewhere in there.

 � Saturn's atmosphere is made up mostly of hydrogen (H2) and helium 
(He).

 � Saturn has 53 known moons with an additional 29 moons awaiting 
confirmation of their discovery—that is a total of 82 moons.

 � Saturn has the most spectacular ring system, with seven rings and 
several gaps and divisions between them. The rings are made of 
groups of tiny ringlets that surround Saturn from chunks of ice and 
rock.

MARS

 � Mars has two moons named Phobos and Deimos, which are small 
and irregularly shaped.

 � Mars is known as the Red Planet because iron minerals in the 
Martian soil oxidize, or rust, causing the soil and atmosphere to 
look red.

 � Like Earth, Mars has seasons, polar ice caps, volcanoes, canyons, 
and weather. It has a very thin atmosphere made of carbon diox-
ide, nitrogen, and argon.

 � Mars is the site of Olympus Mons, the largest volcano and highest 
known mountain on any planet in the Solar System and of Valles 
Marineris, one of the largest canyons in the Solar System.

 � One day on Mars takes a little over 24 hours. Mars makes a com-
plete orbit around the Sun (a year in Martian time) in 687 Earth 
days.

18 SOLAR SYSTEM # Physics # Geology
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PLUTO

 � Pluto is officially classified as a dwarf planet.

 � Pluto has 5 moons. The largest, Charon, is so big that Pluto and Char-
on orbit each other like a double planet.

 � Almost all the planets travel around the Sun in nearly perfect circles. 
But not Pluto. It takes an oval-shaped path with the Sun nowhere 
near its centre. What is more, its path is quite tilted compared to the 
planets.

 � Pluto is one of the most contrastive bodies in the Solar System, the 
colour varies from charcoal black, to dark orange and white.

18 SOLAR SYSTEM # Physics # Geology18 SOLAR SYSTEM # Physics # Geology

URANUS

 � Uranus is an ‘ice giant’, as its constituent compounds were solids 
when they were primarily incorporated into the planet during their 
formation, either directly in the form of ices or trapped in water ice. 
Today, very little of the water in Neptune remains in the form of ice: 
most of its mass is a hot, dense fluid of water, methane and ammo-
nia above a small rocky core.".

 � Uranus has 27 known moons, and they are named after characters 
from the works of William Shakespeare and Alexander Pope.

 � Uranus has 13 known rings. The inner rings are narrow and dark, and 
the outer rings are brightly coloured.

 � Like Venus, Uranus rotates east to west, but Uranus is unique in that 
it rotates on its side.

NEPTUNE

 � Neptune is the eighth and farthest known planet from the Sun in 
the Solar System

 � Neptune is an ‘ice giant’ as its constituent compounds were solids 
when they were primarily incorporated into the planet during their 
formation, either directly in the form of ices or trapped in water 
ice. Today, very little of the water in Neptune remains in the form 
of ice: most of its mass is a hot, dense fluid of water, methane and 
ammonia above a small rocky core."

 � Neptune has 14 known moons which are named after sea gods 
and nymphs in Greek mythology.

 � The outer layer of Neptune is dark, cold, and very windy. It is the 
last of the planets in our solar system.

 � Neptune has six rings, but they are very hard to see.
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SUN

 � It is a yellow dwarf star, a hot ball of glowing gases (92.1 percent 
hydrogen and 7.8 percent helium).

 � The Sun is the centre of our solar system and makes up 99.8 percent 
of the mass of the entire solar system.

 � Its gravity holds the solar system together, keeping everything from 
the biggest planets to the smallest particles of debris in its orbit.

 � The Sun’s visible surface sometimes has dark sunspots, which are 
areas of intense magnetic activity that can lead to solar explosions.

18 SOLAR SYSTEM # Physics # Geology

EARTH'S MOON

 � The Earth and Moon are tidally locked. Their rotations are so in 
sync we only see one side of the Moon all the time.

 � The Moon is like a desert with plains, mountains, and valleys. It 
also has many craters, holes created when space rocks hit the 
surface at a high speed.

 � The Moon travels around the Earth in an oval shaped orbit.

 � A permanent asymmetric Moon dust cloud exists around the 
Moon, created by small particles from comets. 

Scan this page and cut out the shapes marked with  
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Overview

In this group activity, students will build a seismograph and imitate an 
earthquake. 

Learning Objectives

 � Learn about tectonic plates and their movements

 � Better understand how to detect earthquakes

Materials

FOR EACH GROUP:

 � Tables, mobile phones, internet

 � Medium-sized cardboard box

 � Paper or plastic disposable cup

 � String

 � Marker

 � Scissor

 � Paper or a very long printed receipt from a store

 � Tape

 � Coins, marbles, small rocks, or other small, heavy objects to use 
as weights

Tutorial: https://www.scientificamerican.com/article/shaky-science-
build-a-seismograph/

Preparation

Prepare the materials for each group.

Instruction

STEP 1

Ask the students in pairs, to push two tables against each other to create friction until they move 
the tables. Ask them what the tables are representing ( tectonics plates). 

STEP 2

Ask the students to download a seismograph app (for example: vibration meter) and measure the 
friction. Explain the students what the epicentre is and ask the students to try to measure the fric-
tion in the epicentre and away from it to see how the measurement differs. 
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STEP 3

Divide the students in groups of 3-5. Each group has to make their own seismograph (refer to  
tutorial video and Figure A below) and test it compared with the application.

STEP 4

Ask the students to move away the seismograph from the epicentre and define if there is a differ-
ence in the measurement.

STEP 5

Ask the students to test their seismograph at home compared with the application on different 
objects (washing machine, car, etc.) and present their finding during the next class.

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they learned from it. You can 
ask the students the following questions:

 � What did you learn from this exercise?

 � Why is a seismograph important?

 � A modern seismograph can help scientists detect earthquakes and measure several aspects of the 
event: The time at which the earthquake occurred. The epicentre, which is the location on the surface of 
the earth directly above where the earthquake occurred.

 � Have you ever experienced an earthquake? If yes, how was it? If not, can you explain why not?

 � What should you do in case of an earthquake?

Appendices

Scan the QR Code with your smartphone to 
open the tutorioal for "Seismograph"

Figure A
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Overview

In this role play, students will demonstrate how a virus spreads between 
people and reflect upon the importance of vaccination. 

Learning Objectives

 � Better understand how a virus spread

 � Better understand how vaccines can stop it

 � Better understand how immunity works

Materials

 � Blackboard

 � Paper

Preparation

Prepare papers with three roles: 

1. Patient 0

2. Non-vaccinated person

3. Vaccinated person

Start with a low percentage of vaccinated people, then you can raise the 
number. 

Instruction

STEP 1

Let the students randomly pick their roles without reading it. Ask the student to shake hands with 3 
people and write down their names.

STEP 2

Once they are done, tell the students to read their role. Ask who was patient 0 and start to track 
down how the virus spread. Repeat from step one a couple of times and write down the numbers 
of people who got infected, at each round make a comparison with how the same situation would 
have evolved if the vaccinated people weren't vaccinated.

STEP 3

Re-assign the roles, but this time raise the number of vaccinated people. Repeat STEP 1 AND 2.
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STEP 4

Repeat STEP 3 with more vaccinated people.

Debrief

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � What did you learn about viruses in this exercise? 

 � Do you think that vaccines are important? Why?

 � How many vaccinated people do you need to stop the virus from spreading?  

 � What could you do if there is no vaccine? (Do not “shake hands”: social distancing)

 � Can you think of everyday viruses that have been stopped by vaccinations or social distancing?  
(Examples below)

 � Smallpox

 � Rinderpest

 � Polio

 � Tetanus

 � Mumps
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Overview

In this group activity, students will reflect upon the concept of propor-
tion and why we use different units to measure.  

Learning Objectives

 � Become aware of the actual proportion between incredibly small/
large elements

 � Better understand why the scales change with really small things 
and really big things

Materials

 � Grain of sand

 � Marble

 � Tennis ball

 � Basketball

Preparation

Prepare a list of very small/large systems in the universe of similar 
scales and choose 3-4 elements for each, (Example below)

 � Atomic scale (proton, electron, nucleus, atom)

 � Microscopic scale (bacteria, viruses, amoebas) 

 � Solar system (Sun, Earth, Jupiter) 

Instruction

STEP 1

Divide the students in groups of 3-4 and assign each group a scale.

STEP 2

Give one group a tennis ball, one a basketball etc. 

Ask the students to find objects that could represent the comparison between elements of their 
scale, if these were as big as their object, sand/ marble/ tennis ball / basketball. (Example: if the 
nucleus was a marble, the atom would be a stadium.) 

Tell the students that they have to find the appropriate comparison to each element in their scale.  
(Example: if they have tennis ball and Solar system, then the tennis ball should represent the Sun, and 
they have to find what could be the Earth and Jupiter. Next the tennis ball should represent the Earth 
and they have to find what could be the Sun and Jupiter and so on.)
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STEP 3

Let the students to come up with their objects, and then share their results with the class. 

STEP 4

Explain to the students how to create proportion and how to solve it. For example, if you need 30 g 
sugar for 2 muffins how much do you need for 5: 30/2=x/5.

Ask the students to verify themselves if the object they have found was realistic. For example, let us 
say that Earth’s radius is 6 km and Jupiter’s radius is 70 km. If the students say that Earth is a ball, 
which has a 20 cm radius, how much would Jupiter’s radius be? 70/6=x/20. From this, students can 
verify if the object they have found is realistic or not.

STEP 5

Ask the students to compare objects from the different scales. For example, if the atom is a marble 
what is the Earth?

Debrief

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � Were you expecting these results?

 � Is it convenient to use the same units of measure for all the scales? Why is it better to change the units 
of measure?

 � Can you tell an example from life where we use proportions? (Examples below)

 � When cooking

 � When shopping

 � How much you earn 
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Overview

In this group activity, students will teach a machine how to multiply and 
exponentiate and configure the interface of a calculator that can add, 
multiply and exponentiate. They will showcase their results with the 
help of flowchart.

Learning Objectives

 � Better understand how flow-charts work

 � Better understand how machines work

 � Better understand how bottom up programming work

 � Better understand OOP

 � Improve logical thinking

Materials

 � Blackboard

 � Pens 

 � Papers

Background knowledge

The basic building blocks of a flow chart and how to use them:

Instruction

STEP 1

Make an example on how to make a flowchart. (Example on 
next page -->)

Help students notice that this flow chart only works if the ma-
chine is already able to implement some actions as “make a 
sandwich” and “eat”. 

To better understand you can show this video: https://www.
youtube.com/watch?v=cDA3_5982h8
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STEP 2

Divide the students into groups of 2-4. Tell the students that you are a machine, who is only able to 
implement additions and read flowcharts. 

Tell the students they will have to teach you how to implement multiplication. Let the groups work 
on their flowchart and wait until they will come up with their solutions. 

22 MACHINE LEARNING #Computer science # Mathematics 

02
STEP

01
STEP

START

END

MAKE A SANDWICH 
AND EAT IT

INPUT 
"Jelly"

INPUT 
"Bread"

ARE YOU 
STILL 

HUNGRY?

NO YES

YES

YES



64

STEP 3

Once the solutions are ready, ask the students to tell you what to do based on their flowchart and 
write their instructions on the blackboard. Discuss the process with them. 

Example of solution:

STEP 4

Once you have learnt how to multiply, ask the students to teach you how to exponentiate. Once the 
groups are done, ask the students to tell you what to do and follow the instructions on the black-
board and discuss the process with them. 

START

END

SET COUNTER = 0

SET PRODUCT = 0

ADD "A" TO PRODUCT

ADD 1 TO COUNTER

INPUT 
"B"

INPUT 
"A"

OUTPUT 
"Product"

IS COUNTER 
EQUAL TO "B" ?

NOYES NO

NO
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STEP 5

Draw the interface of a calculator that can only add and the related flowchart on the blackboard. 
Ask the student to configure the interface of a calculator that can add, multiply and exponentiate 
and let them write the flowchart of that. 

STEP 6

Compare their solutions.

+ OPTIONAL STEP (7)

Let the students teach you how to divide and subtract, so you can create a full basic calculator.

+ OPTIONAL STEP (8)

Let the students create flowcharts of everyday life actions. 

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � Was it easy to teach a machine how to do something?

 � Could you use the functions previously realized to generate more complex ones?

 � Can you tell complex everyday life actions which are made from simpler actions? For example, cooking, 
which is washing and cutting ingredients, boiling water/frying on oil etc.
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Overview

In this activity, students will learn how the Boolean operators work and 
practice it on real life examples. 

Learning Objectives

 � Better understand Boolean operators

 � Better understand conditional statements, expressions, constructs

 � Improve logical thinking

Materials

 � Blackboard

 � Paper

Preparation

Choose three sentences, some true, some false, and write them on a 
paper. (Example below) 

 � S1: Water boils at 100 C - TRUE

 � S2: The earth is flat - FALSE

 � S3: Opposite charges attract each other - TRUE

Instruction

STEP 1

Explain the meaning of the Boolean operators - /AND/ - /OR/ - /AND NOT/ - /OR NOT/ - , and make 
some examples. 

 � “Raise your hand if water boils at 100 C or the earth is flat.” *They should*

 � “Raise your hand if water boils at 100 and the earth is flat.” *They should not*

STEP 2

Line up the students on one side of the room and write the following on the blackboard:

IF (S_ ___ S_) are TRUE, THEN make one step ahead, ELSE stay still

Randomly choose two sentences and place an operator between them, for example:

IF (S1 AND S2) are TRUE, THEN make one step ahead, ELSE stay still

23 BOOLEAN OPERATORS #Computer science # Mathematics 
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STEP 3

Make sure students understand the system and make a game out of it with the following rules:

 � Try to get to the other side of the room

 � You have 10 seconds to make a decision

 � If you get it wrong, start over

STEP 4

Play the game a couple of times. 

Debriefing

Gather the students in plenary to discuss and conclude upon the exercise.

You can tell the students that the Boolean operators were named after George Boole, an English mathemati-
cian, philosopher, and logician. He worked in the fields of differential equations and algebraic logic and has 
introduced Boolean algebra. Boolean algebra is the branch of algebra in which the values of the variables are 
the truth values true and false, usually de   d 1 and 0 respectively.  

Afterwards you can help the students reflect upon what they did in the exercise and what they learned from it. 
You can ask the students the following questions:

 � Do you understand how Boolean operators work? 

 � In which areas do you think it is essential to use Boolean operators? (in all modern digital computers, 
programming)

 � Do you use Boolean operators in your life? Can you make an example?

 � Do you know how you can make your results more specific in a data search on Google or create a very 
broad or very narrow search for example in a library database?

23 BOOLEAN OPERATORS #Computer science # Mathematics 
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Overview

In this exercise, students will practice the Boolean operators by playing 
BINGO. 

Learning Objectives

 � Better understand the Boolean operators

 � Better understand the logical variables

Materials

Print out bingo tables or make sure each student has a phone and  
internet access.

Background knowledge

Knowledge of the Boolean operators and logic variables.

Preparation

Print out the Boolean bingo for each student.

Instruction

STEP 1

Give each student one of the printed bingo sheets. Explain to the students that you will give them 
instructions and based on those they will have to mark an X on the appropriate square on their 
bingo sheet. When they have marked all the squares in a row, column or in the middle diagonal they 
have to shout BINGO. 

STEP 2

Read out loud the instructions one by one. Make sure you give the students time to mark an X on 
the appropriate square, but not too much time. 

+ ATERNATIVELY (3)

If each student has a mobile phone with internet, you can ask them to find the following website 
https://booleangame.com and practice the Boolean operators through the game.

24 BOOLEAN BINGO #Computer science # Mathematics 
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Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they learned from it. You can 
ask the students the following questions:

 � Do you understand how Boolean operators work?  

 � Do you use Boolean variables when you implement everyday life actions? Can you make an example?

Example: tell the students to suppose that they have a personal rule that if it is sunny outside AND they do 
not have class, they will go to beach. Ask them when they do and do not get to go to the beach according 
to this rule. 

 � Ask the students what happens when the rule is changed to use OR instead of AND.

 � Ask the students what happens when negation (NOT) is added to one or both clauses.

Appendices

INSTRUCTIONS:

1. BLUE

2. 3 AND ORANGE

3. NOT 1 AND RED

4. 2 AND NOT GREEN

5. 3 OR YELLOW

6. NOT 4 AND NOT 5

BINGO SHEETS:

24 BOOLEAN BINGO #Computer science # Mathematics 
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Overview

In this activity, students will better understand how to calculate surfac-
es and volume by visualising it with the help of cubes.

Learning Objectives

 � Better understand surfaces and volumes

 � Better understand how to calculate the area of the most common 
2-dimensional shapes 

 � Better understand how to calculate volumes of the most common 
3-dimensional shapes

Materials

 � A4 papers

 � Scissors

 � Dices (or any small cubes)

Instruction

STEP 1

Tell the students to prepare at least 10 paper squares of the same size of the dice faces. Explain 
the students that these squares will represent the units of surface

STEP 2

Draw a rectangular on the blackboard and ask the students to draw a rectangular on a paper. Show 
and explain to the students the visual concept of surface, and how to calculate the rectangle's area 
by using the paper squares prepared in Step 1. (the surface can be expressed in how many paper 
squares can fit in the shape; in the rectangle case it is exactly base x width).

STEP 3

Tell the students to draw a right-angled triangle (with positive 
integer sides of base and width) and find a way to tell how 
many paper squares can fit in it (its area). If students need a 
hint, you can tell them that they can complement their trian-
gle into a rectangle, count how many squares can fit in it and 
divide it by two (-->)

Discuss the results in plenary.

STEP 4

Tell the students to draw a not right-angled triangle and find a way to tell how many paper squares 
can fit in it (its area), then do the same with a regular parallelogram and a regular trapezoid. 
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If the students need a hint, you can tell them that they can always find a rectangular in their shape 
or complementing it into a rectangular, from which they can tell how many paper squares can fit in 
their shape and count its area.

Discuss the results in plenary.

STEP 5

Draw a rectangular cuboid on the blackboard and ask the students to draw a rectangular cuboid on 
their paper. Show and explain the visual concept of volume and how to calculate the rectangular 
cuboid’s area to the students (the volume can be expressed by how many cubes made of unit sides 
can fit in it; in the rectangular cuboid’s case it is exactly base x height x width).

STEP 6

Tell the students to draw a right prism with a triangular base (with positive integer sides of base, 
width, and height) and find a way to tell how many dices can fit in it. 

If students need a hint, you can tell them that they can always find a rectangle cuboid, see how 
many cubes can fit in it and count the volume from this. 

+ OPTIONAL STEP (7)

Try more complex polygons and/or the circle: 

https://www.youtube.com/watch?v=YokKp3pwVFc

Debriefing

Gather the students in plenary to discuss the exercise and to reflect upon what they did and what they learned 
from it. You can ask the students the following questions:

 � Do you understand what surface is?

 � Can you define the area of the most common 2D shapes?

 � Do you understand what volume is?

 � Can you define the volume of the most common 3D shapes? 

 � Why do you think it is important to know the surface and volume of shapes? 

 � Can you tell an everyday life example or field of work where you need to use area?

Example: building, farming, architecture, science, and even how much carpet you will need to cover the 
rooms in your house.

 � Can you tell an everyday life example or field of work where you need to use the volume of an object?

Example: to determine the amount required to fill that object, like the amount of water needed to fill a bottle, 
an aquarium or a water tank, measuring out ingredients for a recipe, filling up a car's gas tank or just adding 
detergent to the washing machine.
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Overview

In this activity, students will create characters by choosing different ge-
netic characteristics and imitate the process of natural selection.

Learning Objectives

 � Better understand natural selection

Materials

 � Scissors

 � Printout of genetic characteristics for each student (Appendix A )

 � Printout of environmental characteristics (Appendix B)

 � For the optional step printout of survival skills (Appendix C)

Preparation

 � Print out the environmental characteristics (one copy) and the 
genetic characteristics (for each students). 

 � Cut out the environmental characteristics.

Instruction

STEP 1

Give the students the genetic characteristics and ask them to cut them out and create their char-
acter by choosing 4 genetic characteristics from the list. Tell the students that they can only chose 
one type of fur. 

STEP 2

When the students have selected their genetic characteristics, randomly choose an environmental 
characteristic, and tell it to the students. Ask the students to check if they can survive the chosen 
environmental characteristic or not, based on their genetic characteristics. If the students cannot 
survive the environmental characteristic they are out of the round.

STEP 3

Tell the students that there are genetic characteristics, which will disappear with those who cannot 
survive the environmental characteristic. To determine which genes will not be found in the next 
generation, read out loud one by one the genetic characteristics and ask the surviving students if 
they have selected it. 

Example: The chosen environmental characteristic is “Global warming raised the temperature over 
40 degrees C”. Every student who have not chosen the “can survive over 40 degrees C” --> 
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--> genetic characteristic does not survive. By reading out loud all genetic characteristics, it is deter-
mined that no student who survived the over 40-degree weather have chosen the “Can survive influ-
enza” genetic characteristic hence this genetic characteristic will not be found in the next generation. 

STEP 4

To clarify, which genes will disappear, read out loud the genetic characteristics that survived and 
ask the students to take out the ones that has disappeared.

STEP 5

Tell the students that the next generation will have a random mixture of the genes of the survived 
characters. Ask the students to create the next generation, by flipping over the remaining genetic 
characteristics and choosing randomly 4 of them.

STEP 6

When the students have selected their genetic characteristics, randomly select a new environmen-
tal characteristic. Tell the students that the first environmental event still exists and ask them to 
check if they survived that. Next tell the students the new environmental characteristic and ask 
them to check who survived.

STEP 7

Repeat from STEP 3. Play until the characters will have similar characteristics, or until the species 
are extinct

+ OPTIONAL STEP. (8)

Alternatively, or as a next step you can use the survival skills as well. In this case ask the students 
to choose 3 genetic characteristics and 2 survival skills, which are learnable. The survival skills will 
be in the game as long as someone choose them and can teach it. If no one can teach it the skill 
will go out of the game.

Debriefing

Gather the students in plenary to discuss and conclude upon the exercise by telling the students that they just 
imitated natural selection. Natural selection is a key mechanism of evolution, the change in the heritable traits’ 
characteristic of a population over generations.

Help the students reflect upon what they did and what they learned from it. You can ask the students the 
following questions:

 � Do you understand how natural selection works?

 � Which genetic characteristic did not determine if you survive or disappear in the exercise?

 � What does the new generation of characters represent?

 � Why don't we have the same characteristics?

 � Why is evolution and natural selection important in our lives?

 � Can you tell an example how evolution is affecting our everyday life? -->
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--> One of the more important evolutionary concerns facing humans today is the continual evolution of 
antibiotic-resistance in bacteria. The successful medical battle we have waged against bacteria for the last 
50 years is now an even race, according to some scientists. Similarly, the use of pesticides in agriculture 
has driven the evolution of resistant insects, requiring the use of harsher chemicals in greater quantity to kill 
them.

Appendices
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Scan the QR Code with your smartphone to download  
Appendices for “Natural selection” in a printable PDF format.

GENETIC CHARACTERISTICS ENVIRONMENTAL 
CHARACTERISTICS SURVIVAL SKILLS

CAN SURVIVE OVER 40 
DEGREES CELSIUS

GLOBAL WARMING RAISED 
THE TEMPERATURE OVER 40 
DEGREES CELSIUS

HAVE INFLUENZA VACCINE

CAN REACH FOOD OVER 1.70 
M

IS TALLER THAN 1.70 M THERE IS AN INFLUENZA PAN-
DEMIC

CAN MAKE CLOTHES THAT 
KEEPS WARMER THAN 0 
DEGREES CELSIUS

CAN FLY
TEMPERATURE IS UNDER 0 
DEGREES CELSIUS

CAN COOK FOOD

CAN SURVIVE UNDER 0 
DEGREES CELSIUS CAN STORE FOOD

CAN SURVIVE FOOD 
POISONING THE FOOD IS INFECTED

CAN FLY FAMINE

CAN SWIM SEA LEVEL RAISING CREATES 
ARCHIPELAGOHAS BLACK FUR

HAS GREY FUR PREDATORS ATTACK DURING 
THE NIGHTHAS GREY FUR

HAS LIGHT FUR PREDATORS ATTACK DURING 
THE DAYHAS BLUE EYES

OVERVIEW:

https://intercollege.companycloud.dk/index.php/s/9Wa9a6Z7sbw8fgy
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Science plays a key role in the achievement of a sustainable world. Therefore, 
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the low percentage of graduates from natural sciences, mathematics, statistics, and 
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in scientific subjects that is affecting the EU.

Moreover, a dangerously growing distrust in science seems to be spreading among 
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learning process.
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and concepts.
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concepts and support them in embracing scientific culture.
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