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Reflection & Refraction of Rays
How light bends at the interface between 
two media with different indices of 
refraction? What determines the angle?
How the speed and wavelength of light 
changes in different media?
What is the effect of changing 
wavelength on the angle of refraction?
How a prism creates a rainbow?

Light - Reflection & Refraction

incident ray

reflected ray

refracted ray

Light: the visible 

Speed of Light: ~300,000 km/s.
Light travels fastest in vacuum. As light passes 
through the material, the speed decreases 
slightly depending on the type or density of the 
material.
If the speed of light in a vacuum is denoted as 
‘1’, the speed is reduced to ‘1 / n’ as the light 
passes through an object. The value of n is 
called the refractive index of the object. (Prism)

Bending Light - Phet Simulation Season Simulator 

Thomas Economou - Spyros Mondelos
(ages 14+ EN)
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Light and Light Reflection & Refraction 
 
 

 

 
Subject: 
Title: 
Ages: 

Physics 
Light and Light Reflection & Refraction 
14-16 

 
Description 
 
The main purpose of the infographic is to introduce the concept of light and light reflection. To provide 
students with visually represented information such as speed of light, means in which it travels and the effect 
on its speed depending on its density, what we call refractive index of an object, as well as reflection, and 
refraction of rays of light and the main source of light for earth, the sun.  
 
Objectives 
 
Following the students’ engagement with the topics presented in the Infographic, they should be able to: 
 
1. name the speed of light in vacuum, 
2. understand the size value of the speed and identify it as the maximum speed in the world we live, 
3. understand the effect on the speed of light depending on the object it passes through, 
4. comprehend the refractive index and how it describes the effect of the object to the light’s speed, 
5. know and understand what reflection and refraction is, 
6. understand the importance of sunlight relating to earth.  
 
Activities 
 

With the proposed approach and existing resources in the infographic, a wide variety of activities and 
experiments can be performed within the class such as: 
 
 estimate the time the sunlight takes to reach earth, 
 use a bottle of water to present the refraction phenomenon, 
 use a mirror to present the reflection phenomenon, 
 use a spere and a light source to demonstrate the sun and earth system, the seasons, and why we have 

day and night, 
 estimate the speed of light when passing through different objects using their refractive index. 

 
Curators 
 

Thomas Economou, Spyros Mondelos 
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Subject: PHYSICS

Title: LAW OF UNIVERSAL ATTRACTION

Age: 14-15

DESCRIPTION 

-

LEARNING OBJECTIVES:

REFERENCES (BIBLIOGRAPHY/ WEBOGRAPHY)

- google images
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This publication reflects the views only of the author, and the European Commission cannot be held responsible for any use which may be made of the information contained herein.

Subject:
Title:
Ages:

Physics
Forces in liquids
14-15

Description

Hydrostatics is a branch of Physics that studies the behavior of liquids at rest. In this 
infographic, the forces that exist inside a liquid are graphically described to facilitate the 
learning of the following contents: 

Characteristics of the pressure inside a fluid. 
Expression of the Fundamental Principle of Hydrostatics from the definition of pressure. 
Practical applications of Pascal's Principle using as a way of illustrating how a hydraulic 
press works.
Study of the buoyancy of different objects inside a liquid using the concept of buoyant 
force.

Learning objectives

To teach students the characteristics of the pressure inside a liquid.
To know how to interpret phenomena in which the relationship between pressure and 
depth within a liquid is revealed.
To know how the characteristics of fluids have been used in the development of useful 
technologies for our society.
To use the concept of buoyant force to predict the buoyancy of objects in a liquid based
on their density.



11 12

Subject:
Title:
Ages:

Physics
Surface tension 
16

Description
The cohesive forces between liquid molecules are responsible for the phenomenon known as surface tension. The 
molecules at the surface do not have other like molecules on all sides of them and consequently they cohere more 

-
cult to move an object through the surface than to move it when it is completely submersed.

Type of infographic/ Implementation

This infographic describes the surface tension. Since it refers to something that is most easily understood through 
visualization, it contains graphic elements such as images that make it easier to understand the appearance of sur-
face tension. By combining the graphic elements and the textual explanation, our student Stefan Atanasovski creat-
ed this infographic using the Adobe Photoshop program. 

The objectives of this infographic are: 

to give data on the occurrence of surface tension

to educate students in order to more easily understand this phenomenon 

to encourage students’ visualization, creativity and independent thinking

to raise awareness for STEAM education

Curators

Mentor:  Dragana Techeva    

Students:     Stefan Atanasovski
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1st law: an object at rest remains at rest, or if in motion, remains in motion at a constant velocity unless acted on by a net external force.
2nd law a.m
3rd law: if an object A exerts a force on object B, then object B must exert a force of equal magnitude and 

opposite direction back on object A.pppppppp jj

why is proper why is proper
cycling posture ycling posture

critical to critical to
performance?

what is the effect of 
aerodynamics on 

cycling?

the discovery…

covered
with rust

rust
removed

painting the
bike frame

the resultthe result

The story and the STEAM behind my bike

how does a bike how does a bike
accelerate?

how do bike how do bike 
mechanisms work?

futuristic aero futuristic aero 
road bikes?

rest or if in moti i

how to calculate the 
power used by a bike?

how to calculate 
wheel speed?

Always wear a helmet.

Check that the tires are fully 
inflated, the pedals are stable, 
the steering wheel and 
brakes are  working.

When you hold the bike 
upright on one wheel and 
turn the other wheel, there 
should be no oscillations.

[Survey & Quiz]

Konstantinos Kotsanis
(created by student 15-year-old, for ages 15+ EN)

onew
ay

at rest remains at rrest remainsi at r

Fair

Ffriction Fground

Fbike&rider
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The story and the STEAM behind my bike 
 
 

  
 

 
Subject: 
Title: 
Ages: 

Physics 
The story and the STEAM behind my bike 
14-16 

 
Description 
 
This infographic has as starting point the restoration of a 45-year-old rusty bicycle by a teenager, 
who decides to study the features and functions of the most familiar vehicle to children. Through this 
journey we can all become fully aware that: 
 

 Bicycles are physics in action. 
 We can study all three of Newton’s Laws of motion.  
 Basic applications of engineering are applied to the simple mechanisms of the bicycle. 
 Many conditions are required for the safe operation of a bicycle. 
 Children are motivated into solving bicycle-related problems 
 Safe driving skills and knowledge of the rules of the road are essential. 
 Design, ergonomics, posture, aerodynamics and skill are some of the important components of 

cycling (covering every aspect of STEAM). 
 
The Newton’s three laws acting on bicycles are: 
 
 Newton’s first law: an object at rest remains at rest, or if in motion, remains in motion at a constant 

velocity unless acted on by a net external force. 
 

of the forces, m: mass of the object) 
 Newton’s third law: if an object A exerts a force on object B, then object B must exert a force of equal 

magnitude and opposite direction back on object A. 
 
The basic mechanisms of the bicycle that are presented are: front & back wheels, pedal levers, 
handlebar, brake pads, brake levers, brake caliper, speed, cassette, gears, chain, freewheel, crank, hubs 
(axes). 
 
Activities 
 
The infographic suggests the following activities (with corresponding links): 
  

 How bicycle and bike mechanisms work and on what principles are they based? 
 In how many different ways can the speed of the bicycle be calculated? 
 How does a bike accelerate? 
 How do Newton’s 3 laws of motion impact cycling? 
 How to calculate the power used by a bicycle 
 Why is proper cycling posture critical to performance? 
 Which muscles are used when riding a bike? 
 What is the effect of aerodynamics and drag on cycling performance? 
 5 futuristic aero road bikes! 
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Subject:
Title:
Ages:

Physics
Electrical resistance
17

Description
-

measurements are normally taken to indicate the condition of a component or a circuit. The higher the resistance, the 

resistance.

understand the matter let us take examples of metallic substances. There are numbers of free electrons moving randomly 

the free electrons drift from lower potential point to higher potential point in the substance. During drifting motion, the free 
electrons continually collide with atoms of the substance, and this phenomenon prevents the free motion of electrons and 
causes resistance.

Type of infographic/ Implementation

tool for present data and explain complex issues in a way that can quickly lead to insight and better understanding. 

Using the concept of data visualization, by combining elements of text and images, our student, Jovanov Filip, create an 
infographic using graphic program PhotoScape X.    

The objectives of this infographic are: 

to raise awareness for STEAM education.

Curators

Mentor:  Dragana Techeva    

Students:     Jovanov Filip
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Subject: PHYSICS

Title: THERMAL MACHINES

Age: 16-17

DESCRIPTION 

-
-

-

notions. 

LEARNING OBJECTIVES

- 

- 

REFERENCES (BIBLIOGRAPHY/ WEBOGRAPHY)

- Mantea C-tin, Garabet M. – Fizica, Manual pentru cls a 10-a, Edit. liceALL2000

- pinterest

- google images
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This publication reflects the views only of the author, and the European Commission cannot be held responsible for any use which may be made of the information contained herein.

Subject:
Title:
Ages:

Physics
Atomic Structure
16-1

Description

The first third of the 20th century was the time of greatest splendour in the development of the 
structure of the atom. During this period, atoms went from being considered indivisible and 
unalterable entities to elaborate structures formed by other smaller particles. To understand 
the constitution of atoms and the processes that take place in them, it was necessary an 
evolution in physics to formulate the different atomic theories.

This infographic graphically describes the evolution of the different models as a consequence 
of the new knowledge in physics. It begins with the Dalton model until reaching the quantum 
mechanical model, indicating in each case what were the disadvantages that they presented, 
which eventually led to the formulation of a new model.

Learning objectives

To compare the different atomic models proposed throughout history, indicating the 
drawbacks that made their evolution necessary.
To understand the advancement of science as a result of the application of the scientific 
method.
To show the importance of the atomic structure to understand the properties of matter.



25

MEASUR ING  D ISTANCES  TO  
THE  MOON,  PLANET  AND  STARS

THE PHENOMENON OF PARALAXY

HELIOCENTRIC PARALAXY
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This publication reflects the views only of the author, and the European Commission cannot be held responsible for any use which may be made of the information contained herein.

Subject:
Title:
Ages:

Physics
Atomic Structure
16-1

Description

The first third of the 20th century was the time of greatest splendour in the development of the 
structure of the atom. During this period, atoms went from being considered indivisible and 
unalterable entities to elaborate structures formed by other smaller particles. To understand 
the constitution of atoms and the processes that take place in them, it was necessary an 
evolution in physics to formulate the different atomic theories.

This infographic graphically describes the evolution of the different models as a consequence 
of the new knowledge in physics. It begins with the Dalton model until reaching the quantum 
mechanical model, indicating in each case what were the disadvantages that they presented, 
which eventually led to the formulation of a new model.

Learning objectives

To compare the different atomic models proposed throughout history, indicating the 
drawbacks that made their evolution necessary.
To understand the advancement of science as a result of the application of the scientific 
method.
To show the importance of the atomic structure to understand the properties of matter.


