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Toolkit – Activities to develop/promote attractively for STEM 

Name of the Good 

Practice OR New 

Activity 

Resolving daily problems 

Summary 

One of the problems resolved with the learners involved the improvement of the doors of the school 

which were damaged due to bad weather conditions, (strong winds, storms, etc.). We used simple 

materials and tools, proposed by the learners in order to make the doors shut easier and stop the 

squeaking noises. Through the experimental problem-solving, the learners put theory of mathematics, 

physics and technology into a real-life situation which reinforces learning.  

Apart from the doors of the school, the learners continued to resolve similar conditions they had at home 

with the help of their parents. They actually made use of their knowledge and put theory into practice in 

their lives and were very successful.   

 

Objective 

To be able to understand and explain the different reasoning involving issues in daily life.  

To become familiar and aware of methodologies scientists use similarly so that they can also become 

capable of learning to resolve problems in their everyday life.  

To learn the way a lever/gear functions and its use in everyday life.  To realise that friction interrupts the 

movement of bodies and the ways of increasing or decreasing it. To learn how to measure surfaces and 

mass. 

 

Target Group 

This activity is beneficial to the learners and people living in their environment. It can be used by teachers 

to learners and from learners to learners. It has been designed for learners between 10-12 years of age.   

 

Development / 

Implementation 

description 

After a heavy rainstorm in Chania (strong winds, dust, rain) the students noticed that the door of their 

classroom was making a squeaking noise when it opened and closed, apparently due to the storm.   

Discussion:  What caused this problem? Why? Should we solve it? If we do not solve it, what will happen? 

What are the risks or dangers?  What do you suggest?  

The learners conclude the reasons it occurred and suggest oiling the hinges of the door with oiled pieces 

of cotton. However, the noise continued so they decided to lift the door a bit. How much should they lift 

the door? The hinges of the door were two decimeters so the door should only go up one decimeter so 

that it will still remain in place. How can we lift the door? Using a big screwdriver or a metal bar/wand 

with an edge at its end, the door can be lifted.  

Instead of using oil, we used a greasing spray 

 

 

 

 

The discussions and active problem solving regarding the door were resolved in one hour. The door 

opened and closed easily and without squeaking anymore.  
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In continuation, the learners decided to do the same to all the doors of the school and explain it to the 

other classes. Of course, this would mean doing certain activities with them in science, mathematics and 

technology prior to repairing the doors.   

  

Activity: 1 

 
«Δος μοι πας τω και τα γαν κινάσω» 
“Give me space to stand and I will move the world”, (an ancient Greek phrase from Archimedes, a 
leading scientist in classical antiquity).  
Use your own strength and try to lift the desk that the students are sitting on. It is impossible to lift the 
desk while the students are on top because the weight is too heavy-mass.  
 Try to lift the desk again with the students sitting on top using your strength and placing the two pieces 
of wood (big and small) appropriately.  
 
The weight is lifted –mass, (the desk and students) using very little strength.  
Learners’ Observations: 
The closer the body that we want to move or lift is to the sub lever/gear and the longer the length of 
the lever is, the less strength from us is required. With the use of a lever we can move or lift bodies with 
less strength.  
The learners concluded:   
In general, machines are referred to as ‘bodies’ in which one form of energy is transformed to another.  
Basic/simple machines are referred to as ‘bodies’ that both give out and receive power/energy under a 
form of mechanical control.  
Basic machines are used to change the direction of the power/ force (basic pulley) or to change the 
degree of the power, (lever/gear).  
A lever/gear is the simplest form of a machine. 
The power/force it gives out is the same as what it produces, but the power/force  needed is a lot less 
than would be needed to function for the same purpose when using a lever/gear.  

 
 Tongs, grabbers, scissors, pincers, nutcrackers, etc. are some lever/gear items we use in daily life.   
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Activity 2 
 

 
Find some similarities in the pictures 
 Place a pencil with the rubber tip facing down and move it on the desk, do it again on a piece of paper 
and then on sandpaper using (as much as possible) the same amount of force each time.  
 

 
 
It is less difficult to move the rubber of the desk surface.  
It is more difficult to move the rubber on paper. 
It is even more difficult to move the rubber on the sand paper.  
Which of the three surfaces wears out the rubber the most and why?  
The rubber is ruined the most when it rubs on the sand paper because it’s surface is rougher. Repeat 
this experiment again, but this time instead of a pencil, use a piece of chalk.  
 

 
The chalk wears out most when it moves on the sandpaper, once again because it is a rougher surface.  

Rub the both palms of your hands hard with each other. What happens?   

A particular sound is heard and your palms warm up. Make a note of the temperature of the 

thermometer. Rub your hands and then make a note not the temperature again. What do you notice?   

 The temperature was 17o C before rubbing your hands and 21o C 

afterwards.  

Conclusions  

Rubbing/friction is a force that makes the movement of bodies more 

difficult.  

The force of friction produces heat, sound and the deterioration of the 

items.   
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Conclusions  

When we try to move an item/body that is in contact with another we notice that there is a force that 

resists movement. This force is named ‘friction’.   

For example, when we try to move a body towards the left, as we move it in that direction we notice 

there is a force of friction that resists the movement in that direction and it is towards the right.  

Activity 3 
Comment on the picture 
Fit the caps to the bottles with the same tightness.  Label each 
bottle, the one with the number 1 and the other 2.  Cover the 
outside of the second bottle/cap with liquid soap or oil. Give 
the bottles to a student and encourage him/her to open it.  
Bottle 1 was opened easily; bottle 2 didn’t because it slipped 

through my hands.  

 
Learners’ conclusions  

The surfaces that came into contact or rubbed with each other 

were the cap of the bottle and the fingers of our hand.  

The cap from bottle 1 was removed easily because its surface is 

rougher and therefore there is more friction whereas the cap from 

bottle wasn’t because although the surfaces were same roughness, 

bottle 2 had liquid soap/oil on it and therefore much less friction was created.   

In the case of bottle 1, friction was satisfactory, unlike the case in bottle 2 due to the coating with liquid 

soap/oil.  Find a way to remove the cap from bottle 2. 

 

Student’s explanations:   

If you try to remove the cap of bottle 2 using a piece of paper towel, friction is increased and the cap is 

removed easily.  

Conclusions:  

At times friction may be satisfactory and at others it isn’t. When it is not satisfactory, we should choose 

a body that is rougher to make contact as to create more friction. Conversely, to reduce friction (in 

most cases) we use oiling/ greasing liquids.    

 Can you suggest ways to fix or improve problems faced in everyday life that are related to friction?  

 

In this case, friction is unsatisfactory so we will try to decrease it because the hinges may break.  
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 Brakes on a bike –knife sharpening: satisfactory friction  

In a certain ways, friction damages the 

wood but is also evens and smoothens 

the surface. 

 

Duration 3-4 days or 10-12 teaching session periods. 

Needed Materials 

for 

implementation 

A long metal or wooden wand/stick, a brick or a piece of wood to be used as a sub lever  

A pair of scissors, thick card board paper, nut cracker, tongs, pincer   

A pencil with a rubber tip, coloured chalk, a piece of paper A4, a piece of sandpaper, a thermometer and 

a smooth surface top ,e.g. a desk to,  

Two plastic/glass bottles with caps, markers, liquid soap or oil, paper towel, a dispenser bottle with oil or 

a greasing spray. 

 

Context of 

implementation 

These activities were carried out in the primary school of Tsikalaria and continue to be held 3-4 times 

yearly 

 

Expected Results & 

Tips 

Effects on the learners  

We repeated the same activities at home with our parents.   

My bike rides better after greasing the chain.  

My father told me that we also put oil in car engines to decrease the friction.  

We changed the tyre of our car and we used the jack/ lever to elevate it. A ‘jack’ is a form of a lever.  

The activities may continuously change, progress and this furthers development.    

 

Innovation and 

Success factors 

 

This activity engages the learners in an active role. The underlying purpose is creativity; thinking, 

making learning through real experimental practice.  It promotes learning through problem-solving and 

the need of collaboration with the members involved.  

 

☐     Promotes critical thinking and 21st century skills and learning skills 

☐     Promotes hands-on, experimental and problem-based learning 

☐     Promotes collaborative team working and cross-curricular use of science knowledge and skills 

☐     Based on student-centered approaches  

☐     Based on motivating pedagogies such as inquiry-based learning 

☐     Focus on social learning approaches 

☐     Acts as didactic tool 

☐     Favours interdisciplinarity between STEM subjects 
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☐     Requires active and creative participation of teachers, students and parents in a cooperative way 

 

 

Risks / challenges 
There are generally not any difficulties as all the materials are most likely in most homes.    

 

Assessment 
The activities are evaluated every time they are carried out in classes and when they use and apply 

them in their daily life. 

Transferability  

Links / Resources 
https://ekfechanion.eu 

EKFE Chanion  

Key words  Group, collaboration, cooperation, friction, lever/gear 

 
  


