Electricity
Grade 6 and 9
Note: this is building a wand using a simple circuit and a switch. It is new
learning for Grade 6 but more of a review for Grade 9 although the information in
the introduction has extra for Grade 9
Note: there is a video showing how to put the wand together that you should
watch before doing the activity so you see where there are some trickier parts.
A FACILITATOR'S GUIDE

Developed by Sue McKee for Let’s Talk Science in Ottawa. The wand making activity is
from babbledabbledo.com.

Thank you for volunteering for Let’s Talk Science! The following
manual will help guide you through the workshop. Please read this
manual before visiting the group you are working with.
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Important Notes
Introduction & Guidelines
• This manual is meant as a guide to help you prepare for your activity. The introduction
includes questions that get at the curriculum link/science concept the workshop covers. You
are not expected to memorize this manual. It is a guide and we want you to bring your own
experiences and your style of teaching into it.
•

As a general guideline, do not speak longer than the age of the students at one time.

•

Most workshops fit well in a 1-hour time period but some like bridge building or some high
school activities are a little longer.

•

Practice your introduction and test out the activities beforehand so you can anticipate
sections that may take more time or may be difficult for students.

•

If you are working with a partner, work out roles and responsibilities before the visit.

Safety
As a Let’s Talk Science volunteer, safety must be foremost in our minds during all activities. As
STEM role models, volunteers must always also model safe science practices.
Always keep in mind the following precautions:
• Emphasize and demonstrate appropriate safety procedures throughout the presentation.
• Be professional but have fun.
• Keep workspaces clean to avoid tripping hazards.
• Allergens should have been checked before reserving the kit (e.g. allergies to latex).
• Activity Specific Safety: Instruct students not to eat the coin battery as it can cause
serious damage or death. Also ask them to be sure not to put wires from one side of the
coin battery to the other side without a light bulb in between the battery and the wire.
WHMIS
An overview of Canada’s Workplace Hazardous Materials Information System (WHMIS) is
included in these materials at the end of this manual where needed. No WHMIS sheets are
included with this activity.
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Overview of the Workshop
Grade Level and Curriculum Learning

Grade 9:
Materials per student unless otherwise mentioned. This activity is not one we could do
with virtual learners as the materials are not inexpensive and not easily found at one
store (e.g. the wires of this size can be difficult to find unless you have a hobby store)
1 stick (long skewer with the sharp end cut off or students can use a stick they bring in from
outside)
1 red and 1 black piece of wire about 6 inches long
Electrical tape (1 roll per 4-6 students or 1 each if the teacher cannot distribute pieces of
tape)
1 light bulb (wrapped in bubble wrap or paper towel for safety)
1 battery box with wires
Teacher: batteries (1 per student) (don’t put the batteries in with the other things unless the
teacher cannot distribute the batteries and if so they each need to be wrapped in bubble wrap
and put in a small envelope); tape (as above; if he/she can distribute the tape); 4 extra wires,
4 extra light bulbs, 2 extra battery boxes
Timing of the Workshop
Approx. Time
(min)
Introduction
5-10 minutes
Making the
wand
Wrap up

20-30 minutes
5 minutes

Description
Introduce yourself, find out what they already know,
add in bits to fit with the curriculum learning
An inquiry activity to help determine what the students
already know
Discussion on their findings
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Activity
Note: The questions you might ask are in bolded blue font. Some things you might say are in
blue font and the possible answers are in square brackets in black font. Actions are in purple
font.
Introduction
Hi everyone! We are Let’s Talk Science volunteers. We come to schools and do hands-on
activities. I study [simple terms] ________ at the University of Ottawa/Carleton University. I
decided to study _____ because [when I was your age I loved… I think it’s important to… I’m
curious about…].
We’re going to talk a little about electricity and circuits, switches, and resistance and then make
a wand using electricity.
Ask the teacher if she/he can pick students to answer questions as you ask them. Also, you
might not be able to hear the answers so the teacher might have to repeat the answers. If you
cannot see the students because the camera doesn’t extend to where they can see you on a
screen, you’ll have to rely on the teacher to know if the students are ready for the next step.
What are some things we use every day that require electricity? [various answers: stove,
refrigerator, lights, etc.].
What is electricity? [energy; the movement of electrons – they probably won’t know this in
Grade 6 but they should by Grade 9]. Electrons are part of atoms or very small building blocks
of all matter. We can’t see atoms with our eyes and electrons are even smaller than atoms.
Show Slide 1 to show the number of zeros in this number
A single nickel contains more than 10,000,000,000,000,000,000,000 (1x1022) electrons!
All matter is made up of atoms (including us). Does anyone know what a model of an atom
looks like? [there may or may not be someone who knows in Grade 6 but they should know by
Grade 9 – if they do know one of them could draw it on the board in the classroom or you could
just show them Slide 2]. An atom has a center region called the nucleus, that contains protons
and neutrons. Spinning around the nucleus are electrons.
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Does anyone know what charge each part of the atom has? [Electrons have a negative
charge, protons have a positive charge, and neutrons have no charge]. For an atom to be
stable, the number of electrons has to be the same as the number of protons. The protons and
electrons are attracted to each other with their opposite charges.
Some electrons are loosely attached as they spin around the nucleus and can move from one
atom to the next. This is what happens in electricity – the loosely attached atoms move through
the wires.
If an atom has no charge and then gains an electron, what charge does it become?
[negatively charged] because it has an extra negative from the extra electron. When an atom
has a charge what do we call it (ask this for Grade 9 but it’s unlikely a Grade 6 will know
this)? [an ion, in this case, a negatively charged ion]. We have ions in our bodies which is why
electricity moves through us and can be dangerous.
Our bodies are conductors so electricity can flow through us. Does anyone know any other
materials that are conductors of electricity (materials where electrons can move easily
through it)? [metals (for Grade 9 you could say many inorganic substances like metals) – e.g.
copper, silver, gold, salt water, etc.]
There are also materials that electricity doesn’t move through well and we call these insulators.
Does anyone know any insulators? [rubber, plastic, oil, air, glass, etc.].
Today the wires we use have a conductor inside (the wire) and an insulator (rubber or plastic)
on the outside.
Let’s make a wand!
If you remember from Grade 5, energy cannot be created or destroyed. As you go through
making your wand, think about how the energy is transformed.
Ask the teacher to distribute the kits or the materials for each student: 2 wires (one back, one
red), a light bulb, a battery pack with 2 wires attached, a coin battery (and eventually they will
need pieces of tape)
You will need to take them through each step and show them what you are doing. Wait until
they are ready before moving to the next step. Parts of this are tricky and need to be secured
tightly so the wires don’t jiggle loose in the next step.
Remind them not to put the battery in their mouth.
1. Using only the light and the coin battery, test the battery to be sure it works.
Give them a minute to try and then show them how. To do this you need to make a
closed circuit. Place the metal wires from the light on either side of the coin battery.
Did it light? If not, turn it around so the longer wire is on the opposite side. Does it
work now? It should. If it doesn’t they need to ask the teacher for a new battery.
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You just made a closed circuit. A closed circuit is one where electrons can flow freely
throughout. If your light didn’t light, the circuit is open and there is at least one place where
electrons cannot flow through the path. Notice that your battery has a positive and negative
side.
Your battery is the ‘pump’ that gets the electrons moving (just like your heart pumps your blood).
2. Place the coin battery to the side for now.
3. Take the red wire (not attached to the battery pack) and twist it around one of
the metal ends of the light and secure the connection tightly with a piece of
electrical tape.
4. Take the black wire (not attached to the battery pack) and twist it around one the other metal
end of the light and secure it tightly with a piece of electrical tape.
5. Test your connection again to be sure after you put the tape on, the wires are
still touching each other. To do this, you need to make a closed circuit. Touch
the wires attached to the light to the coin battery (one on each side as in the
photo). If the light doesn’t light, switch the wires around so they are on the
opposite side. If the light still doesn’t light, sometimes pressing on the tape where
the connections are will fix the problem and if so, wrap a second piece of tape
more tightly than the first to hold the connection in place or remove the tape and
ensure the wires are touching and retape.
6. Place your coin battery in the battery pack and close the battery pack tightly. Now you want to
test your battery pack to be sure the connections between the battery pack and the wires
attached to it are secure. Touch the metal on the red wire attached to the light to the metal on
red wire attached to the battery pack. Do the same with the black wires. Your light should light
as you have once again made a closed circuit. However, if the switch is off, you have an open
circuit and the light won’t light. So turn the switch on if it isn’t already.
If it doesn’t light, be sure all connections are secure (e.g. the metal from the
red wires is touching each other and the metal on the black wires are touching
with each other). If your battery pack doesn’t work, your teacher has some
extras.
7. Place the light with the wires at the top of the stick and tape it to the top so
the light is at the very end.
8. Wrap the wires on the light around the stick a few times.
9. Using the electrical tape, tape the battery pack onto the bottom of the stick and
wrap the wires around the stick leaving a little of the wires sticking out of the tape.
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10. Wrap the two metal ends of the black wires around each other and tape securely to each
other and to the stick. This is the trickiest part as the wires from the battery box
do not wrap very well as they are super thin. You might have to just tape these
two ends where the metal touches tightly together as wrapping them around
each other is tricky but a tight piece of tape will hold them together. Tape them
to the stick to give extra support.
11. Wrap the two ends of the red wires around each other as above and tape
securely to each other and to the stick.
12. Check your connections again. Turn the switch on and your light should
light. If it doesn’t check your connections again by pressing on the tape to see
if that helps and if so add another piece of tape more tightly than the first one.
If you cannot get it to light, remove the tape between the connections between
the two wires and repeat step 10 and/or 11 again.
13. Once your light is lighting, use the electrical tape and wind the tape all
over the stick from the battery pack all the way to the light so your stick is completely covered
with electrical tape.
Remember to turn off the switch (open the circuit) each time you are done
with your wand so your battery lasts longer.
Action: When there is 5-7 minutes left in the class, ask them to start putting their materials back
in the kits. If a group finishes early there are more projects they can work on in the kit.
Wrap-Up
Does anyone know any measurement terms used in electricity?
Electrons flowing are similar to the flow of water through a hose. They need something to start
them moving just like a tap on the hose starts the flow of water moving. The battery in your
circuit is the push that causes the electrons to start moving and this is measured in Volts (V).
Current is the number of charges moving through the material per second and is measured in
Amps (I). In a hose this would be how quickly the water moves through the hose.
Resistance is something that creates a bit of a blockage (or a narrowing of the hose), the wire
itself but also a light bulb or a fan or something that produces sound (Resistance is measured in
Ohms (R).
For Grade 9, you can add in
Current is equal to the voltage divided by the resistance or I = V/R. This is known as Ohm's law
which you’ll learn a bit more about in Grade 11 physics.
Does anybody have any questions?
Thank you for having us in your class today!
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