
2nd Lesson: The Power is Out



Motivation
A letter from Hoseli arrives from Supraland.

Dear scientists!

Today Mrs. Noblegas was sovercome with an urge to clean. She decided to clean 
everything, including me, Hoseli!

Mrs. Noblegas took off my chest plate so she could clean it as thoroughly as 
possible, but when she put it back on, something strange happened. It was as if 
something snapped inside me, and I haven’t been able to turn on my light since. 

What is wrong with me?! Can you help us to solve this mystery?

Greetings,
the miserable and lightless Hoseli the Robot



Objectives:

● To become acquainted with the parts of an electric circuit in an active manner.
● To observe how an electric circuit works via play: electricity can only move through a circuit when the 

circuit is completely closed and forms a continuous loop.

Experiment: Power in the Circuit



Supplies for the group:

● Hoseli or a functioning lamp acting as Hoseli
● a piece for each scientist rope, about 40cm in length
● a box you’ve crafted to act as a battery
● a flashlight equipped with batteries

Preparations:

Cut the rope or welt cord into 40 cm pieces. Make a fake battery with two 
poles. You can colour code the poles just as they are on a real battery: the 
positive pole is red and the negative pole is black. 

Preparations on-site:

Set Hoseli, or the lamp acting as Hoseli, down next to you to be part of the 

circle.

Experiment: Power in the Circuit

Supplies



“Let’s help Hoseli to turn on his light by creating an electric circuit for him!” 

1. First take out the flashlight and think about what makes the light work. Listen to 
the scientists’ thoughts and ideas. You can help by asking them where they think 
the flashlight gets its power from.

2. Open the flashlight and observe what you see on the inside: Discover that there 
are batteries inside, and that electricity is stored inside the batteries. 

3. Show the scientists the fake battery you’ve made, and put it in the circle opposite  
Hoseli between two scientists. 

4. Discuss how you could get the electricity to travel from the battery to Hoseli. 
Listen to the scientists’ thoughts and ideas.

5. Hand out the pieces of rope or cord to the scientists. Explain that electricity 
always has to travel via a pathway. In other words, it needs a wire to be able to 
go anywhere. Explain that in this game, the pieces of rope will serve as the 
conducting wire.

Experiment: Power in the Circuit

How to proceed



6. Name the battery poles. The scientists sitting next to the battery tie their rope 
to one pole or hold it there with one hand. Think about how you could create a 
continuous circuit to Hoseli. The electricity needs to travel from pole to pole 
via Hoseli, and the circuit can’t be broken at any point.

7. Think about what will happen when you attach the last pieces of rope to 
Hoseli at the same time.

8. Count to three out loud and then connect the ropes. Turn on Hoseli’s light 
(without the scientists seeing, if possible). 

9. Think about what will happen if you detach the ropes that are connected to 
Hoseli. Detach the ropes, and turn off the lamp. You can repeat this exercise a 
few times. 

10. Discuss together what makes an electric circuit work: electricity can only flow 
through a circuit when it is continuous and unbroken. 

11. Enjoy the results of your successful experiment! 

“We were momentarily able to turn on Hoseli’s light with the help of our electric circuit 
game. Usually Hoseli can turn on his light whenever he wants, so we haven’t 
completely solved his problem. Let’s go visit Supraland’s Electricity Research Centre to 
conduct more experiments! You will get to figure out why Hoseli’s light won’t turn on.” 

Tip: As you play this game, 
you can also think about 
what kind of sound 
electricity might make as it 
it flows through the circuit. 
When the circuit is closed, 
you can make sizzling 
sounds and shake your 
hands.



Scientific explanation: 

Batteries, wire and a light bulb can form an electric circuit together. An electric circuit refers to the path along 
which electricity can flow. You can’t see electricity, but you can notice its effects. When the circuit is continuous 
and unbroken (a closed circuit), the electricity can freely flow through it and it will turn on the flashlight when it 
reaches it. When the circuit is broken (an open circuit), the electricity cannot flow through the circuit, and the 
flashlight will go off. 



Objectives:

● To review the parts of a circuit by observing a drawing of 
Hoseli. 

● To learn that an electric circuit can also be hidden inside 
a machine.

Experiment: Mapping Hoseli’s 
Electric Circuit



Supplies for one scientist:

● reporting form of Hoseli without his chest plate (Please note! There 
are two variations with different degrees of difficulty)

● coloured pencils

Shared supplies: 

● a picture of Hoseli with his chestplate on

Preparations on-site:

Conduct this experiment at a table so that colouring will be easier. You can 

change the experiment according to the level of the scientists. It is easier to 

see where the correct wires are in the simple version of the printout. 

Experiment: Mapping Hoseli’s Electric Circuit

Supplies



“Remember how Mrs. Noblegas got a sudden urge to clean? She even wanted to clean 
Hoseli’s machinery! But what exactly is there inside Hoseli that can be cleaned?”

1. Observe the picture of Hoseli and compare it to the reporting form. What 
differences do you notice? Please note that in the other picture, Hoseli doesn’t 
have his chest plate.

2. State that the picture lets you see what’s inside Hoseli. 

3. Observe the machinery inside Hoseli and try to identify the parts:

● The power source, in this case a battery
● The wires that travel to Hoseli’s light
● The light

“So these are the parts that Mrs. Noblegas cleaned. When she put Hoseli's chest plate 
back on, something snapped inside of him, and he could no longer get his light to work. 
What exactly happened?”   

Experiment: Mapping Hoseli’s Electric Circuit

How to proceed



6. Colour the battery and the wires leading to the light with whatever colours you 
like. 

7. Interpret where the problem might be. Which parts are connected to the light? 

“So the problem has to be in one of the areas you’ve coloured in, in other words in the 
electric circuit. Let’s go build our own electric circuit so we can solve this problem!”



A circuit is usually built inside a machine and is protected by its case. The case protects the metallic wires of 
the circuit from breaking and the user from electric shocks. For example, inside a watch there are plenty of tiny 
wires through which electrity travels all over the clock and makes, for example, the hands of the clock move. In 
some machines the wires may be outside it and then they are protected by a plastic layer that works as an 
insulator.

Scientific explanation: 



Objectives:

● To build a real electrical circuit and study how it works.
● To strengthen problem-solving and troubleshooting skills.

Experiment: Aluminum Foil Circuit



Supplies for one scientist:

● safety glasses
● 3 V button-cell battery
● 1,8 V LED light bulb
● aluminum foil, cut into strips about 3 cm wide
● A4-sized thick paper or piece of cardboard
● a chopstick, wooden pencil or similar wooden stick 
● (a plate)

Shared supplies:

● tape
● a few pairs of scissors

Video: https://youtu.be/B4O1nb3uk28

Experiment: Aluminum Foil Circuit

Supplies



Preparations:

Cut the aluminum foil into strips about 3 cm wide and then fold them into 
strips about 1 cm wide (you will need at least 4 strips per scientist). 
Cut pieces of tape, especially for the youngest scientists, and stick the 
pieces on a plate where they can easily reach them. 

Prepare the bases you will be using for the electric circuits:

1. Make sure the light bulbs and the batteries work using the 
battery itself. Please note that in LED light bulbs, the current only 
flows in one direction: if the base is the wrong way, the light bulb 
won’t work. 

2. Put a strip of foil along the bottom of the paper or cardboard. 

3. Place a button cell battery on the one end of the foil strip, and 
make sure that it rests completely on the foil. Take note which 
pole is against the foil. Then tape the battery onto your 
cardboard’s edge so that the tape covers half of the battery.

Experiment: Aluminum Foil Circuit

Supplies
Please note! The button cell should only be 

handled by adults. They can be dangerous if 
swallowed.

The button cells should be stored in their original 
packaging or wrapped in plastic when not in use.



4. Draw a line about 5 cm from the button-cell. The idea is to form 
an open circuit which will later be closed with a switch. 

5. Attach the LED-light to the top corner of the sheet opposite the 
battery. Position the legs in such a way that one leg points 
towards the negative pole, and the other leg points towards the 
positive pole. Remember to take note of the direction of the legs 
in relation to the battery!

Tutkimus: Foliovirtapiiri

Tarvikkeet



Prepare the switches out of the sticks and aluminum foil. 

1. Cut out a 4-5 cm wide strip of aluminum foil. 

2. Wrap the foil around the stick, leaving a bare wooden “handle” at 
one end.

Tip! Build one electric circuit as a model the scientists can refer to as 
they build their own circuits. 

Preparations on-site:

It’s a good idea to have a separate station for this experiment. Put the 
circuits and stick switches you’ve prepared out on the table.

Store the button cells away from the children and in a dry place, and 
take them out only when you need them. 

Video: https://youtu.be/B4O1nb3uk28

Experiment: Aluminum Foil Circuit

Supplies



“Now let’s build an electric circuit like the one Hoseli has! Maybe we can find out out how 
to turn on the light.” 

Phase 1: Designing the electric circuit

1. Observe the strips of foil: What do they look like and feel like? What happens if 
you wave the strips in the air? What kind of sound do you hear? 

2. Observe the supplies that have been attached to the cardboard base. Compare 
all of the supplies to the picture of Hoseli’s machinery one item at a time: which 
part serves as Hoseli’s power source? Look for and name the button cell battery 
on the cardboard electric circuit as well. And what is the object taped on the 
opposite end of the circuit? Identify and name the object as a tiny light bulb. 

3. Ponder and interpret what you should do to make the light bulb light up.

4. State that the light bulb needs electricity to work, and the battery supplies it. 
Think about how to make the electricity flow from the battery to the light. Which 
of the supplies could you use to serve as the wires or the pathway for the 
electricity? Listen to the scientists’ thoughts and ideas.

Experiment: Aluminum Foil Circuit

How to proceed:



5. State that you can make wiring out of the foil. An adult should help to firmly 
attach the pieces of foil to the legs of the LED-light, and the scientists can 
tape them closed with tape. It’s also a good idea to tape the sections where 
the pieces of foil intersect. 

6. Give the scientists a moment to design the electrical circuit themselves. 
Finally, tell the scientists to leave a gap in the circuit (at the point you’ve 
marked on the base), which the electricity will not be able to jump over.

Phase 2: A bridge for the electricity: the switch

1. Observe the stick switch. Make an interpretation: Could we use this in our 
circuit? Can electricity flow along a wooden stick? How can we figure this out?

2. Use the stick as a switch: Close the circuit with the switch and observe: does 
the light come on? State that the fact that the light comes on is a sign that the 
electrical circuit works and electricity is flowing through the circuit. 

3. If the circuit doesn’t work, guide the scientists to look for where the problem 
might lie. Is the circuit broken somewhere? You can link this to Hoseli’s 
problem: do you think the same thing has happened to Hoseli?

An additional experiment for scientists who work quickly: Will the circuit work if there 
are more bends in it? Let the scientists make a circuit of their own design on their 
bases. You can also study what will happen if you make the circuit longer.



The foil is made of aluminum which is a metal that easily conducts electricity, and that is why it is a good 
material for building our circuits. The ends of the strips of foil have to be taped tightly together because the 
electricity can’t otherwise travel through the circuit to the light bulb. If a problem comes up, it’s a good idea to 
first check the tape on the foil. If the connections are secure, you can test the battery and the light bulb to make 
sure they are working properly. 

Electric circuits can also have a switch that allows you to control the flow of electricity. When the switch is 
closed, the circuit is complete, and the light will come on. When it is open, a gap forms stopping the flow of 
electricity, and the light will go out.

Scientific explanation: 



Objectives:

● To make observations about different kinds of materials and their 
conductivity. 

● To build switches out of different materials and to study whether they work 
as part of an electric circuit.  

● Classify objects according to their conductivity: is the object a conductor or 
an insulator?

Experiment: Bridges for Electricity



Supplies for one scientist:

● the stick switch from the previous experiment and other 
switches made from different kinds of materials

● classification sheets: The light bulb lights up / The light bulb 
does not light up

You can also study:
● metallic containers or metal wire
● objects made of plastic or rubber, like small containers, 

erasers, or other small plastic items 

You will need the following materials for the switches:
● paper
● pieces of fabric
● chopsticks, wooden pencils, or other similar wooden skewers
● tape

Experiment: Bridges for Electricity

Supplies



Preparations:

Preparing the switches:

1. Cut out appropriately-sized pieces of paper, foil or cloth. 

2. Wrap the piece of paper around the wooden stick, leaving a 
wooden “handle” visible at one end. 

3. Secure the paper to the stick with a piece of tape, if needed.

Preparations on-site:
 
You can conduct this experiment as an extension of the previous 
experiment.

Experiment: Bridges for Electricity

Supplies



“We’ve already learned that electricity can’t jump over a gap and needs a bridge for the 
circuit to be complete. What kinds of materials can electricity use as a bridge?”

1. Take out the switches you’ve prepared and examine them one at a time. 

2. Observe the material that’s been wrapped around the switch: what does it look 
and feel like? What kind of sound does it make when you rub it? 

3. Make a guess: will the light bulb turn on if the switch is attached to the circuit to 
work as a bridge?

4. Put the switch in the circuit and observe: what happens to the light?

5. Interpret: why did that happen? Was the electricity able to travel across the 
bridge we created with the switch?

6. Classify the switches according to whether they turned the light on or not. 

Experiment: Bridges for Electricity

How to proceed:



Materials that conduct electricity well are known as conductors. Examples of good conductors are different 
metals like aluminum (foil) used in these experiments. A material that doesn’t conduct electricity well is known 
as an insulator. Plastic, rubber, and glass are good examples of insulators. 

You can study a material’s conductivity by making a switch out of it and connecting it to an electric circuit. 

The inside of an electrical wire is made of metal, and electricity can easily travel through it. On the other hand, 
the outer casing is made of plastic or rubber. This makes it possible to touch the wires because the electricity 
is flowing safely inside the casing. A switch lets you control the electric circuit. 

Scientific explanation: 



Report to Hoseli the results of your experiments.

Ask the scientists to share their thoughts about why Hoseli’s light won’t work. 
Where could the problem lie? What could Hoseli do to fix the problem? 

Final report:



Home experiment


