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DIY RAINBOW
SCRATCH ART

Learn about light
reflection and how
rainbows form, while
getting artistic with some
DIY scratch art!

MATERIALS
thick paper plate (eg. Royal
Chinet), OR heavy cardstock
crayons
black tempura paint, OR
black acrylic paint + dish
soap
container/bowl
foam brush
toothpicks, chopstick, or
another thin wooden stick
imagination!

BEFORE WE BEGIN: How do
rainbows form in the sky?
You may have noticed that rainbows tend to
show up after it has rained, when the sun begins
to peak through the clouds.
There are three things that must be present to
see a rainbow: bright sunlight, water droplets
suspended in the air, and looking up at the sky
at the correct angle to be able to see it.
Generally, you need to be facing the rainbow
with the sun shining from behind you.

We first have to know about two things –
refraction and reflection. Both refraction and
reflection are a change in direction of light
waves; reflection happens when light waves
change direction after bouncing off a barrier of
some kind (eg. a mirror), and refraction
happens when light waves change direction
after travelling from one “medium” into another
(eg. from the air into a water droplet). You
could also think of it as light bending. With
refraction, the speed of the light and its angle
also changes, due to the density of the medium
it passes into being more or less dense.

In this diagram, you can see that for a rainbow
to form, light is refracted twice and reflected
once. The light from the sun enters the water
droplet from above, the light refracts, slowing
down as it moves from the air into the denser
water. Then it reflects, or bounces, against the
back (inside) of the water droplet. The light
exits out of the water droplet towards the
earth’s surface, refracting again as it passes
into the air and speeds up, dispersing into a
spectrum of colours and creating a rainbow
that can be seen from the ground.

But how do we see each of the colours as
separate? When the colours separate from
each other inside a water droplet, it is called
dispersion. The colours are dispersed based on
their wavelengths, as each colour that we are
able to see has a slightly different wavelength
of light. Red has the longest wavelength,
making it refract (bend) the least, and violet
has the shortest wavelength, meaning it bends
the most. For example, when we look up at a
rainbow, the red light is refracted from the ray of
sunlight into our eyes at an angle of
approximately 42 degrees, while blue light is
refracted at an angle of about 40 degrees.

STEP 1: COLOUR A RAINBOW
PATTERN
Take your thick paper plate, or cardstock, and
find the crayon colours that you would like to
use today. If you’re looking to get that rainbow
effect, you’ll want to set aside the traditional
colours of the rainbow, which can be
remembered with the acronym "ROY G BIV":
red, orange, yellow, green, blue, indigo (or
deep blue), and violet (purple).

The shape you choose to make is totally up to
you - circles, stripes, or waves, for example. The
pattern you choose will create a different effect
for the final picture. Be sure to leave enough
space for each of the rainbow colours. You can
also colour the outside ring of your paper plate
if you'd like.

I chose to make two different plates with two different
rainbow patterns! Tip: the more vibrant your crayon
colours are beforehand, the more they will shine
through for the finished result.

STEP 2: PREPARE THE PAINT
If you have black tempera paint available to
use, all you’ll need to do is pour some into a
container or bowl suitable for painting. If you
only have acrylic paint on hand, not to worry –
you can add dish soap to the paint to make it
the right consistency!

Pour or squeeze the amount of black acrylic
paint that you think you will need into a
container, then add the same amount (equal
parts) of dish soap. Mix together until it's well
combined and you have a thin, slightly bubbly
liquid. You can always mix up more if needed.

STEP 3: APPLY & LET DRY
Now it’s time to paint over the beautiful
rainbow designs! They will reveal themselves
again soon. Take a foam paintbrush (a
larger, soft-bristled paintbrush will work too),
dip it into the black paint, and paint over
your crayon colouring in long, light strokes.
It’s not necessary to put on multiple layers,
but you do want the crayon to be thoroughly
covered so that the colours don’t peak
through.

When you’re done painting, leave your plates
(or paper) to dry and “cure” for at least a few
hours, or overnight.

STEP 4: SCRATCH A PICTURE!
Once the paint has fully dried, it’s time to come
back to your project! Take any sort of thin
wooden stick, like a toothpick or wooden
chopstick, and use it to gently scratch away the
black paint and reveal the colours below.

Here is how one of my plates turned out!
I found that using toothpicks and wooden skewers
with their pointy tips worked best.

A few tips: Try not to press too hard when
drawing, just enough to remove the black
paint. The more detail that you put into this
drawing, the better it will look! Every now and
then you can gently on your picture to dust off
some of the paint.
You can try writing, drawing pictures, or
tracing out some fine-detailed patterns; use
your imagination and see what you can come
up with! Sign off with your name and the date
in one of the corners if you would like.

REMIX THIS ACTIVITY
Maybe you’ve seen a rainbow emerge when
playing with a sprinkler or at a waterpark in the
summertime? Or, perhaps you’ve seen mini
rainbows reflecting through a crystal or prism
hanging from a sunny window? You can create
your own rainbow at home with a CD, a clear
container (eg. plastic, glass) of water, and a
flashlight. The flashlight provides the light
source, the container of water provides the
water droplets, and the CD provides the
reflection of light at an angle.

How to try it: Place a piece of white paper next
to the container of water, then submerge the
CD into the water and experiment with the
angle of the CD and the light until you get
rainbows reflecting and refracting onto your
piece of paper. If you’d like to, you can then
paint the colours that you see onto the paper
for some pretty cool rainbow artwork.
Watercolours or watered-down acrylic paints
may help to achieve the paler pastel colours.

Thank you to thepinterestedparent.com for this idea.

REAL WORLD CONNECTIONS
Did you know that a rainbow is a complete
circle? From the ground, we can only see a
semi-circle, but from up above in an airplane
it is possible to see the full form of a rainbow,
a complete circle with red around the outside,
moving inwards to violet.

Here are a couple examples of what
this might look like!

And, have you ever seen a double rainbow?
How do they form? Sometimes a fainter
rainbow forms next to the first, or "primary",
rainbow. This happens when sunlight is
reflected twice inside of a water droplet. The
second reflection exits the droplet at a
different angle than the first reflection, causing
it to appear above the first rainbow. The order
of colours is also reversed on the second
rainbow, with red on the inside of the arc and
violet on the outside.

Take a close look next time you spot a double
rainbow and see if you can notice the colours
going in the opposite direction!

UP NEXT
Today we learned how rainbows form in the
sky, and how light reflects for us to be able to
see the different colours of the rainbow (and
beyond). I hope you enjoyed getting artsy and
imaginative with this do-it-yourself scratch art!
That’s all for now, S.T.E.A.M. Team! See you
again soon, and until then, keep exploring,
experimenting, crafting, and staying curious.

