
Path Physical Computing
Mission 1 – Serious Circuits

Introduction

This mission will introduce the concept of an electrical circuit. Apprentices will 
build a series of simple circuits, becoming familiar with the idea that a circuit 
requires a circular path for current to flow through. They will learn how to draw a 
basic circuit diagram, and begin to think of circuits as a network of various modular 
components that can be swapped and rearranged to modify the circuit’s function. 
This mission will lay the foundation for future missions involving circuitry and 
micro-controllers such as micro:bit and Arduino. 

Objectives To build and experiment with a variety of circuit components.
Recommended Age 
Level 7-11

Setup and Background You will need a set of electronic components that can be difficult to find 
individually. Kits are available from many online sources, or from your local 
Steamoji academy.

Safety Always be careful using electronic components. Never plug any components into a 
wall outlet.

Tools and Materials 2 AA batteries, battery holder, LED lightbulbs, 3V DC buzzer, 3V DC motor, alligator 
clips

Project 1 Let There Be Light
1. Put two AA batteries into the battery holder. Look closely to make sure your batteries are facing the right way! 

There is a guide shown on the holder.
2. Pinch one of the alligator clips to open it. Clip it onto the positive side of the battery holder. This will likely be 

marked as red. It doesn’t matter what colour of wire you attach, but keep track of positive and negative!
3. Use a different wire to attach an alligator clip to the negative side of the battery holder. Keep your two wires 

separate! If the two loose alligator clips touch one another, then your battery will short circuit and run out of 
energy quickly.

4. Examine your LED light bulb closely. You’ll notice that the two leads, or small wires, attached to it are different 
lengths. It is important to remember that the longer lead must be attached to the positive side of the battery in 
order for the light to work. Carefully attach the alligator clip connected to the positive side of the battery holder 
to this longer lead. Make sure that the alligator clip doesn’t touch both leads of the LED light bulb – you can 
carefully bend the leads apart to make this easier.

5. Carefully attach the alligator clip connected to the negative side of the battery holder to the shorter lead on the 
LED light bulb. If your circuit is connected properly, you will see the bulb light up!

6. Try connecting the bulb the other way around – with the longer lead attached to the positive side of the battery 
holder and vice versa. You will notice that it does not light up when connected backwards. This is the first thing 
that you should check if a circuit doesn’t work the way you expected it to!

7. Draw a quick diagram of your circuit with a pencil and paper. You can draw a picture of the battery and light 
bulb if you want, or just put the letters B and L in a circle to show where they are. Notice that your wires form a 
loop, or a circular shape! The electricity must travel from the battery to the light bulb, then back from the light 
bulb to the battery. This loop shape will keep appearing in all of our circuits, though before long we’ll add 
additional loops. It’s always good to draw a diagram of your circuit to help remember where all of the pieces go.

Project 2 Switch It Up
1. If you have just finished the previous project, then carefully undo your circuit. Take all of the pieces apart and 

set them aside for using again in our next set of circuits.
2. You will need a third wire with alligator clips. Connect the end of one wire to the positive end of your battery 



holder, and connect the other end of that wire to the long lead of the LED light bulb. Then, connect the alligator 
clip of a second wire to the short lead, and the other alligator clip to the switch. Finally, connect the alligator 
clips from a third wire to both the switch and the negative side of the battery holder. Now you have one large 
loop that connects all of your components together. When you flip the switch, you should see the light turning 
on and off!

3. Once again, draw a diagram of your circuit to remember how it was all connected. You can use a picture of the 
components, or just a letter inside a circle. Use ‘S’ for the switch if you’re using this method. In the next step 
we’ll add a second light bulb. Look at your diagram and think about where another light bulb could go. 
Remember, the bulbs must connect to both the positive and the negative end of the battery holder. There are 
two different ways that a second bulb could be connected next to the first one. Can you think of both ways?

4. Disconnect one of the alligator clips from your light bulb. Put a second one in its place. Remember to pay close 
attention to which side you’re connecting! Keep the long lead connected to the positive end of the battery 
holder. Now you should have one LED bulb connected to the positive end of the battery, and one LED bulb 
connected to the negative end of the battery, as well as a switch somewhere along the circuit. Use a fourth wire
with alligator clips to connect the two LED bulbs together. If everything is connected properly, they should both 
light up but you’ll notice that they are dimmer than when you just had one bulb. Draw a diagram of this circuit 
to help you remember it.

5. Disconnect one of your light bulbs and put your circuit back the way you had it in step 2. You’ll need one more 
wire for this step, a total of 5 wires with alligator clips. This time, try attaching the second light bulb directly to 
the first one. Use one of the new wires to clip the long lead of one LED bulb to the long lead of the other. Use a 
second wire to clip the short lead of one bulb to the short lead of the other. This will mean that one of your LED 
light bulbs has two alligator clips on either side! Remember to make sure each alligator clip only touches one 
lead and not both! If everything is connected properly, you should see both bulbs turn on just as bright as when 
you only had one. Draw a diagram of this circuit. Do you notice that you now have two loops rather than one big
one? But both bulbs are still connected to the positive and negative side of the battery holder.

Project 3 Modular Mastery
1. If you have just finished the previous project, then carefully undo your circuit. Take all of the pieces apart and 

set them aside for using again in our next set of circuits.
2. We have looked at a few ways of making a circuit that lights up, but there are lots of other things a circuit can 

do as well. Bring out the diagram that you made of the simple circuit with just one light bulb and a switch. 
Rebuild that circuit, but this time instead using the LED light bulb, put the buzzer in its place. Everything else will
look exactly the same, just connect the alligator clips to the ends of the buzzer instead of the light bulb. You 
don’t have to worry about which way around the buzzer goes, it will work either way. Now when you flip the 
switch, the buzzer will make a noise!

3. Disconnect the buzzer but keep everything else the same. Try putting the motor in its place instead. Again, keep 
the rest of your circuit the same, just change the buzzer for the motor. Now when you flip the switch you will 
notice the motor turning! Try connecting the motor the other way around by switching the order of the alligator
clips. Do you notice the motor turning in the opposite direction?

4. Look at the other circuit diagrams you made in the last project with two light bulbs at once. Try copying those 
designs, but use the buzzer and motor instead. Can you connect them in series and in parallel? You might notice
that, just like the light bulbs, these components are not as powerful when connected in series.

5. Take as much time as you like to experiment with building circuits. See if you can use all three types of 
components – light bulbs, buzzers, and motors all in one circuit. Can you connect all three in series and in 
parallel? Try to come up with some inventions that might use these three components. Do your best to draw 
and label all of your circuits. If you need to remember them again later, it’s always good to have a diagram.

 

Discussion Questions
You used a battery to power your first circuits. What is the power source of other 
electrical devices? What is the power source for your home electricity? 

Can you think of inventions that use a battery, a switch, and either a lightbulb, 
buzzer, or motor?




