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Week 3: Paper Circuits

Introduction (10 minutes)
Briefly review the previous week’s activities by asking students what they recall
from Week 2 (conductors and insulators).
Circuit Investigation (20 minutes)
Students will explore the materials and create a basic circuit. They will also learn
how to read basic circuit diagrams.
Materials (per student):
• 3V coin cell battery
• 5mm LED (could also be 3mm or 10mm)
• Copper tape (¼ in) - you could also use aluminum tape
• Small binder clip
• Pencil
• Scotch tape
• Index card
• Scissors
• Copy of the simple circuit diagram (printed on cardstock)
• Paper
Facilitator Notes:
If students are having trouble getting their LED to light up, you can remind them
that the longer leg of the LED is the positive lead and the shorter one is the
negative. Current can only flow one way through LEDs, so if students connect
the light, and it doesn’t light up, try reversing the polarity, or switching the LED
legs the opposite way. If this doesn’t work, try replacing the battery.
Additionally, many students may be familiar with creating circuits using wires,
but they may be unfamiliar with copper tape. This is a great opportunity to
increase students’ materials literacy, but some students may need more support
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than others. As you walk around the room, be prepared to prompt students to
try different approaches.
Throughout this process the students’ role is to explore a simple circuit and the
teacher’s role is to observe. Do not simply lead them through the
diagram. Instead, allow them to experiment on their own. You should watch
how the students are able to understand and follow the diagram, and be
prepared to provide prompts or support if needed. If you notice the learner
getting frustrated remember that frustration can be beneficial in problem
solving. It provides the drive necessary to figure things out, and once students
do figure it out, they will have increased confidence.
Procedure:
Materials should be placed on a group table to encourage peer-to-peer learning
and communication. Give students a few moments to examine all of the
materials. Then, ask students to create a simple circuit. You should then walk
around and ask each table questions like:
• What are you doing?
• How do you plan to make the circuit?
• What have you tried so far? Did it work?
After about 10-15 minutes of experimentation, present students with the Simple
Circuit Diagram printed out on cardstock. Ask students questions similar to the
following:
• Where might you see a technical drawing like this?
• What careers might require the use of technical drawings and diagrams?
Tell students they should now follow the diagram to create a simple
circuit. Students should place the copper tape over the diagram. They should
then add the LED and battery in the suggested places. It may appear there is a
spot for two batteries, but that is not the case. Students will see a dotted line
between the two battery illustrations. They should fold on that dotted line to
sandwich the battery between the ends of the copper tape. They can then clip
the binder clip over the card to hold the battery in place.
Once students have had an opportunity to create a working circuit, ask students
to share some of their observations. You can use this conversation as a way to
highlight different circuitry concepts.
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How was the circuit you created during the initial free exploration time
similar to the circuit you created using the diagram?
What was the difference between the two legs of the LED? (This is a good
time to highlight polarity.)
What would happen if you added multiple LEDs to this diagram? How
would you arrange them?

Parallel Circuits and Switches (30 minutes)
Students will create circuits with switches and parallel circuits.
Materials (per student):
• 3V coin cell batteries
• 5mm LED (could also be 3mm or 10mm)
• Copper tape (¼ in.) - you could also use aluminum tape
• Small binder clip
• Pencil
• Clear tape
• Index card
• Scissors
• Copy of Circuit with a Switch Diagram
• Copy of Parallel Circuit Diagram
Facilitator Notes:
One way to make a switch is to cut out a section of the copper tape creating a
gap, which will disconnect the circuit. Then you can add another piece of the
copper tape to one side of the gap, making sure it is securely attached. Once it
is stuck to one side of the gap, you will want to fold the tape over on itself so it
won’t stick to the other side of the gap. See the example images at the
end of this document to view this process step-by-step. Touch the tape to
the other side of the gap and see what happens. In order to encourage student
innovation, do not provide them with this information unless they need
help. Encourage them to experiment with different ways of making a switch.
Throughout these activities, students will finish at different times. You can and
should encourage students to build several of each type of circuit and to
experiment with different ways to make them. For example, the circuit doesn’t
have to be shaped like a square. Ask students to try different shapes, with
different places to put the battery.
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Procedure:
Tell students that now that they have created a simple circuit, they’ll be adding
in switches. Ask students what a switch is. Why do we need them? (They may
mention that switches either make or break the connection within a circuit, which
allows us to turn things on and off.)
Next, hand students the Circuit with a Switch Diagram and ask them to follow
the diagram to create the circuit. The teacher should repeat the procedure from
the Simple Circuit activity, asking questions and allowing learners to make
mistakes and solve the challenge for themselves.
Once most of the students have successfully created a circuit with a switch,
introduce the concept of a parallel circuit. Ask students, “How can we add
multiple LED lights to our circuit?” You can have some students draw their ideas
on the board or at their tables.
Tell students that so far, they’ve created a series circuit. This is a circuit where
all of the pieces of the circuit are connected along one path, allowing electricity
to flow through all of the pieces. A parallel circuit is different because it has
multiple paths.
Now, you can pass out the Parallel Circuit Diagram and let students get started
creating parallel circuits. The facilitator should repeat the procedure above,
asking questions and allowing learners to make mistakes and figure things out
for themselves.
You can ask some of the following questions either at the end of the activity or
while students are working:
• In a series circuit with multiple LEDs, what would happen if one of the
light bulbs blew out? Would the same thing happen in a parallel circuit?
• When would you want to use a parallel circuit? A series circuit?

Circuit Messages (45 minutes)
Students will synthesize everything they’ve explored in Activities 1 and 2 to
create their own light up message or image.
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Materials (per student):
• 3V coin cell batteries
• 5mm LED (could also be 3mm or 10mm)
• Copper tape (¼ in) - you could also use aluminum tape.
• Small binder clip
• Pencil
• Clear tape
• Index card
• Scissors
• Other decorative materials (marker, ribbon, glitter, etc.) You can use
whatever you have available.
Facilitator Notes:
See the example images at the end of this document to view sample
end products.
Procedure:
Replenish each table with all the necessary supplies (more copper tape, more
LED lights, etc.) and provide students with the decorative materials. Tell
students that now they’ll use everything they’ve learned to create a design that
incorporates circuits, LEDs and switches to make artwork, stories, or signs. Their
challenge is to create a light up message or picture that uses only the materials
provided and that the design must include both a switch and a parallel circuit.
After students have completed their designs, provide students with the
opportunity to display and explain their creation.
Documenting Your Work (10 minutes)
Students will document their work by uploading photos to the SMART Lab
website.
Materials:
• Cameras
• Computers
Procedure:
After students have created their designs and had the opportunity to share their
work with the class, they should use the cameras to take photos of their work
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and upload 1-2 images to the SMART Lab website. In addition to the photo
itself, they should create captions as prompted by the website.
Closing Discussion (5 minutes)
Instruct students to clean their workspaces and give them a small preview of
what they will be working on during Week 4: using craft techniques to make
more interesting and complex circuit interactions.
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Parallel Circuits & Switches
Examples

Below is a step-by-step visual guide to creating parallel circuits with switches.
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Left: Parallel circuits completed. Right: A part of the circuit is removed and a switch is added using
a small piece of paper with a strip of copper tape.
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Parallel Circuits & Switches Examples
Co nt’d

Below is another example of parallel circuits with a switch. Here a small part of the
copper tape circuit is left out, and a small binder clip serves as the switch.
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Examples of Creative Switches

Here is an example of a traffic light using copper tape switches; the battery is held in
place using the small binder clip. Below are the front and back views of project.

Front view

Back view
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