


 

                  

 

Sheet 3 – Energy: fire behind lightbulbs 

 

Introduction 

The global warming phenomenon can be faced analizing the 

connection between society and the classes of Energy used 

by men. It’s usefu,l particularly, to highlight to the students 

the fact that most of the energy produced in the past came 

from cumbustion processes and even today, most of the 

energy is produced starting from a fire. 

A condensed lesson on the subject should have an historic 

approach, starting from 1,5 millions years ago, when 

hominids started to produce fire autonomously, and passing 

through the keydate of 1781, the year when James Watt 

patent the system to convert  an alternated linear movement 

to an orbital one: it’s the steam engine invention that will be 

applied to a large number of devices used by man (loom, 

mill, train exc.) with a potential that was unimaginable untile 

few years before. With the fire fuelling the steam engine 



 

                  

mankind become a global mutation agent. Even today 

(2014), and with a greater impact because of the population 

growth , 87% of the world electricity is produced thanks to a 

steam engine (89%, including biomass). And the main fuel 

used for this purpose is still coal. 

 

Class activity 

 

1 – Fire invention (fire-making bow)  

 

Materials 

- a bent branch or any other archshaped object; 

- some string; 

- a straight stick, 25 cm long and 1 cm wide; 

- A support that enables the stick to rotate 

 

Carrying out 

After reasoning with the students how mankind managed to 

discover the way to produce autonomously fire, try to focus 

on the main aspects: the advantages brought by this new 



 

                  

behavior (lighting, defense, coocking, heating, the possibility 

of carrying fire through migrations). 

Ask the students to “create” fire (heating the tip of the stick) 

by groups, providing them the materials. This activity will 

require a cooperation between the students in the way of 

exchanging ideas and in the phisical act of making fire. This 

way, the students will understand the technological element 

that allowed mankind to be indipendent in producing fire. 

 

2 – Water and fire: the steam engine 

 

 We propose two experimental steps to retrace the steam 

engine invention. With the first one we can appreciate the 

power produced by steam; with the second one, the shifting 

from linear movement  to orbital (circular) movement, typical 

of Watt’s invention. 

 

Step 1: steam 

 

Materials  



 

                  

 

- steam turbine (see tab 5) 

- kettle with whistle; 

- pivot where the wheel turn (for example a wooden spit); 

- Hot plate. 

 

Carrying out 

- Get the water to boil in the kettle.  

- When the water boils (whistling), put the spoons turbine 

(wheel) in position so that the steam hits the convex side of 

the spoons. The wheel will start to rotate due to the power of 

the steam. 

 

Step 2: Watt’s Patent 

 

Materials 

- a cardboard wheel 10 cm diameter; 

- 2 cardboard strips 14 cm long and 3 cm wide; 

- 2 pins; 

- a pen; 



 

                  

- 2 books. 

 

Carrying out 

- Use a pencil to make a hole in the middle of the cardboard 

wheel (a) and leave it stuck in it. 

- attach the two strips together along the longitudinal side at 

2 cm from one of the edges, with the pin, to the wheel, at 2 

cm from the edge.  

- Connect, with the other pin, one of the strips to the 

cardboard wheel, also at 2 cm from the edge (along the 

longitudinal axis, 2 cm from the circumference and along the 

diameter).  

- Position the free strip between the books. This will allow a 

linear movement only. Turn the wheel with the pencil. 

 

 

 

 

 

 



 

                  

 

 

The image shown is for guidance only. The parts indicated 

by the letters are equivalent to the cardboard parts of the 

instrucions above. The books are the replacements of the 

bars indicated as “d”. 

 

3 – Even today, we still use steam 

 

Materials 

- clear, brown and white small plastic cups 



 

                  

- Clear large cups 

- red black and blue dye 

 

Carrying out 

- Ask the students to search where the steam power is still 

used and what gets burned to produce it. 

- Point out, on a world map, the top 5 producers of fuel that 

is used to make electricity (methane, coal, nuclear). The 

small clear cups represent methane, the brown ones 

represent coal while the white cups represent nuclear 

power. Place a number of cups proportioned to the 

production’s quantity. 

- Point out,on the map, the 3 countries that use more coal, 

nuclear power and methane to produce electricity. Use the 

large clear cups filled with red water (nuclear), black water 

(coal) or blue water (methane) to highlight them. The 

quantity of water must be proportioned to the real 

percentage of production, considering that a full large cup 

represents 100% of the electricity’s national production. 

 



 

                  

Get a map of your country and point out the position of each 

main power plant, including the renewable ones, 

hydroelectric plants, wind farms and photovoltaic (solar) 

plants. 

Re-create the mix of the national energy production to be 

able to answer to the question: In what percentage oil 

contributes to the production of electricity? 

 

Suggestions (storytelling/gamification) 

Ask the students to pretend to be the art directors of a 

movie where today’s scientists timetravel to the homo 

erectus era: what materials would they use to build a fire-

making bow? 

 

The watt’s experiment activity suits well a challenge 

dynamics. We should divide the students in groups and, 

after introducing the watt’s invention, ask them to build it, 

with the listed materials, giving them only the basic 

informations on how to make the parts needed. 

 



 

                  

 

Cross cutting suggestions 

 

ARTS/LITERATURE: Link the steam engine invention to the 

industrial revolution and find some works that document the 

change of lifestyle brought by this technology (for example 

Charles Dickens Hard times). 

CHEMISTRY: search the concepts and chemical terms 

coined in the XIXth century that help us understand the heat 

machines (entropy, enthalpy, etc.)In Watt’s days, a time full 

of empirical inventors, thermodynamics was born as a need 

to have clear and quantifiable instruments. 

GEOGRAPHY: Use the graph image to focus on the 

distribution of the world energy resources. 
 



 

                  

 

 

MATH: Get the students to measure the elements used in 

Watt’s experiment and compute their area. 

 

Web surfing 

 

Iea - International energy agency 

The world energy outlook is the world reference to evaluate 

energy trends. 

http://www.worldenergyoutlook.org/ 

 

Eurostat 

Statistics and updated data about electricity in Europe 

http://ec.europa.eu/eurostat/statistics-

explained/index.php/Electricity_production,_consumption_an



 

                  

d_market_overview 

 

James Watt 

 A short footage of James Watt’s steam engine. 

https://www.youtube.com/watch?v=w_SZtGJJ7Yo 

 

Making fire 

 An easy understanding video about lighting fire with a fire-

making bow. 

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