CHRISTMAS ACTIVITIES!!!!
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STEP BY STEP
CHRISTMAS PAPER CIRCUITS
In this project you will make light-up Christmas cards using
copper tape, LEDs and a coin cell battery.
This is a really fun Electrical Engineering or STEM project.
Learn the basics of electricity and circuits while making
custom holiday cards for your friends and family.
You can use the supplied templates or create your own
design!

Step 1 – Print Templates
Each project is 2 pages and it’s recommended that you print
them on one sheet of paper (front and back).
(Templates supplied in Colour and Black/White to encourage
decoration!)










TOOLS & MATERIALS
Copper Tape
LED’s
CR2032 3V Coin Cell
battery
Card
Templates
Tape
Scissors
Craft materials to
decorate!
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Step 2 – Apply Copper Tape
Now it’s time to make the circuit that will light your Christmas tree. You will need to apply the
copper tape to the brown lines that are found on the template. Try to use a single piece of
copper tape versus cutting it into smaller sections. The reason for this is because the
conductivity is better when there are no breaks.

Step 3 – Cut Holes in the Tree
Flip over the template and cut an “X” in the 3 red ornaments on the tree. Also, cut an “X” at
the bottom of the yellow star. These cuts will allow the LEDs to fit through the ornaments so
they are visible.
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Step 4 – Add LEDs
Now it’s time to attach the LEDs to the top of the copper tape. The long leg of the LED is the
positive (+) side and the short leg is the negative (-) side.
Bend the long leg (+) at a 90 degree angle and then do the same with the short leg. Make sure
to remember which leg is which because once they are bent they look the same.
Tape the long leg to the side marked with a (+) and tape it down. Do the same with the short
leg as well. Make sure there is a solid connection with the copper tape.

Attach the (4) LEDs to the spots marked on the template. Feel free to use any colour LED as
they all work the same.

Step 5 – Add Battery
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Place the negative side (-) of a CR2032 coin cell battery facing down on the grey
circle. Tape the edges of the battery down to the paper. Ensure there is no tape down the
middle of the battery. The middle is where the copper needs to touch when the template is
folded.

Step 6 – Done!
Fold the template in half and push the LEDs through the holes you cut. Once you press the
bottom left ornament, you should see your tree light up. Well done!
Templates can be found on the next few pages or you can design your own cards!!!!
LEDS, COPPER TAPE AND COIN CELL BATTERY CAN BE SOURCED (Cost approx. €2.50 pps)
Irish Electronics
https://irishelectronics.ie/
Farnell
https://ie.farnell.com/
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(-) Facing Down

NOTE: Tape edge of
battery down. Leave
middle exposed for
copper contact

Tape LED
Short Leg (-)

Long
Leg

STEP BY STEP
CHRISTMAS LAMP
Step 1
Bend the led legs. But not too much!
This type of Led is brighter at the top. That is
why it is bent so the top points out!
Step 2
Use the tape to attach the Led to the battery. More Leds =
Brighter light!
Make sure that the longer leg of the Led is
attached to the + side of the battery
If the Led stops working make sure the
tape is securing it tightly!
Step 3
Use the tape to attach the Leds
to the top and bottom of the
jar.

TOOLS & MATERIALS







LED’s
CR2032 3V Coin Cell
batteries
Jar (with a lid)
Tape
Scissors
Craft materials to
decorate!

It’s got lights now but it does
not look much of a lamp yet!
That is because we need to spread the light more evenly.
Frosted glass or translucent plastic works best but if you have clear
glass you can wrap and tape a thin piece of paper around the jar.
You can also cut some Christmas shapes out of the paper.
Decorate your Christmas lamp!

LEDS AND COIN CELL BATTERY CAN BE SOURCED
Irish Electronics
https://irishelectronics.ie/
Farnell
https://ie.farnell.com/
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STEP BY STEP
RUDOLPH RACES
Step 1
Cut out Rudolph’s antlers
Step 2
Blow up your balloon. Bend the
end over and clamp with a peg
Step 3
Cut out your antlers and tape or
glue them onto the balloon along
with googly eyes and a bright red
nose (of course Rudolf must have
his red nose!).
Step 4

TOOLS & MATERIALS








Balloons
Straws
Strings
Pegs
Scissors
Paper/card Antlers
Craft materials to
decorate!

Once you have decorated your reindeer simply tape a straw to the top of your balloon and run a
string through the straw.
Step 5
Anchor the ends of the string to chairs or something similar. When you are ready remove the
clip and you are off to the races!
How does it work? Why did the winner win?
Best of Luck!
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STEP BY STEP
CHRISTMAS CATAPULTS
Making a catapult is a great STEAM activity that uses math,
engineering and science. It is a simple machine designed to
use a lever. In the Christmas spirit, add red and green jumbo
Popsicle sticks!
Step 1
Stack eight Popsicle sticks and wind tightly at either end
with rubber bands.

TOOLS & MATERIALS





Rubber Bands
10 Popsicle sticks (Red
and Green?)
Bottle Top
Launching items

Step 2
Push one Popsicle stick through the stacked sticks so that it
rests on top of the bottom stick of the stack.

Step 3
Place the Popsicle stick on the top of the stack.
Wind a rubber band around the two Popsicle sticks. This
should not be as tight as the rubber bands on the sides of the
stack. You need to be able to provide a decent amount of
force to launch your item.
Step 4
Glue a cap to the Popsicle stick for easier launching.
Launch!
Use different items to see if there is a difference in how far it
launches. Does a heavier item not go as far? Making a Christmas
catapult, you learn about force and a lever arm. You also learn
about potential and stored energy.
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GEODOME IGLOO
A geodesic sphere or dome is a lightweight but very strong
round structure made from interconnecting triangles. If the
round structure is complete it's a geodesic sphere. You might
have seen a geodesic dome (half sphere) in a playground.
They make interesting climbing frames.
You can see examples of these domes in loads of places.
Even Epcot in Disneyland!
We are going to make an igloo based on this design using
mini marshmallows and toothpicks.
Step 1
Select a marshmallow. Insert five
toothpicks into it to form a star
pattern.

TOOLS & MATERIALS



Toothpicks
Mini Marshmallow

Step 2
Add a marshmallow to the end of each of the five toothpicks. The centre marshmallow is the
apex or highest point of the igloo.
The Apex is the highest point of anything, such as the peak of a mountain or a pyramid
Step 3
Connect the five marshmallows that are on the ends of the star
pattern together so that it looks like a pentagon. This makes the top
of your igloo. The sides of the pentagon will serve as the base for five
equilateral triangles.

Step 4
Construct an equilateral triangle on one of the pentagon sides
using two toothpicks and a marshmallow

Equilateral Triangle: triangle with all
three sides of equal length
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Step 5
Construct four more triangles in the same way on the four
remaining sides of the pentagon
Step 6
Connect the marshmallow tops of the five triangles with the
five remaining toothpicks. This is the base of your igloo or
your geodesic dome!

Step 7
You can also make an
entrance to your igloo
and fill it up with
marshmallows if you
like! (If they are spare!)

EXAMPLES OF GEODESIC DOMES

Playground dome

Epcot at Disneyland

For more facts on domes, check out Buckminster Fuller who invented them!
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SANTA SLEIGH DESIGN
He is coming soon! But how does his sleigh work? We
challenge you to redesign Santas Sleigh for these modern
times.
Ask yourself these questions
 What does Santa need in it?
 Could you design a better one?
 What would you use?
 How would it fly?
 What shape is it?
 How would it find your house?
 How would it avoid airplanes?
Now sketch your design and remember to label all the parts.
You could even post it to him and the Elves might build
yours!

TOOLS & MATERIALS





Paper
Markers
Pencil
Imagination

How about building a prototype and share it with your club or class?
Remember to send us your designs!!
Here are some ideas to get you started
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Happy Christmas!
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