LIGHT
Grade 4

A FACILITATOR'S GUIDE

The kaleidoscope was developed by the National Office of Let’s Talk Science; lesson plan
developed by Sue McKee for Let’s Talk Science in Ottawa

Thank you for volunteering with 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: Do not point flashlights into anyone’s eyes; be careful with the
safety pins as they are sharp; do no look directly into the sun with the kaleidoscope.
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 4: investigate the characteristics and properties of light and sound; demonstrate an
understanding of light and sound as forms of energy that have specific characteristics and
properties.
Important: Ask the teacher ahead of activity if she/he have a slinky that can be used. If not, just
skip that part. Also, ask if students who have a flashlight could bring one in. Please also ask the
teacher if she/he and/or the students have permanent markers the students can use – they
need at least 2 colours on their acetates and 4 is better. If he/she doesn’t have permanent
markers we will provide 2 per student if they cannot share the markers. If they can share, we’ll
give one per student.
Materials if we are taking them to the school
Kaleidoscopes
Square pieces of acetate about 1.5 to 2 inches (2 per student)
Cardstock kaleidoscope body (1 per student)
Pins (1 per student)
Pieces of mylar larger than the cardstock body (1 per student)
Permanent markers (see note above)
2 rolls of scotch tape (the teacher can give out pieces to the students as needed)
3 or 4 glue sticks in case someone doesn’t have glue
If the teacher has a slinky you can use it in the introduction. If not, skip that part of the
introduction
Ask students to bring in a flashlight if they have one
Materials if we are NOT taking them to the school
Kaleidoscopes
Square pieces of clear/transparent plastic about 1.5 to 2 inches (2 per student). This can be
the clear plastic from a box (e.g. pasta box) or from a plastic tray vegetables were on, or from
a report protector, etc.
A piece of cardstock or light cardboard like cardboard on a cereal box cut 2 x 3 inches
1 pin or a toothpick might work
Pieces of tinfoil slightly larger than the cardstock body
Permanent markers (2 or 3 different colours) [water based markers work not as well but would
be a good substitute)
Tape and glue and scissors
Flashlight if they have one
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Timing of the Workshop
Approx. Time
(min)
Introduction
5-10 minutes
Activity 1
Activity 2
Wrap up

15 minutes
25 minutes
5 minutes

Description
Introduce yourself, find out what they already know,
add in bits to fit with the curriculum learning
Flashlight and mirror exploration
Build A Kaleidoscope
Discussion on their findings

Let’s Talk Science in Ottawa, University of Ottawa and Carleton University
Contact kits.letstalkscience@gmail.com

4

Light

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…].
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.
We’re/I’m here today to talk about the properties of light. We will do some experiments to learn
a little more on the properties of light, but because you learn about both light and sound in
Grade 4, we will also make connections to sound! Then you will build your own simple
kaleidoscope.
What are sound and light? [forms of energy]
What are some sources of light? [sun, light-bulbs, stars, fire, flashlights, etc.]
How does light travel? [Light travels as a wave but also sometimes as a particle. Einstein won
the Nobel Peace Prize because of his work determining that light acts as a particle. Today we’ll
focus on the wave nature of light.] Does anyone know how sound travels? [as a wave, but
differently than light]. Let’s take a look with a slinky the difference between a light and sound
wave.
If the teacher has a slinky, get 2 students on the floor far enough apart to stretch the slinky just
slightly. To show how sound travels in waves, have one student hold the slinky still and the
other student pushes the slinky toward the student. This is a longitudinal (running lengthwise)
wave and is how sound travels. Then have one student hold the slinky still and have the other
move the slinky in a wave-like motion like the wave you would see in an ocean – this is how
light moves in waves. This is called a transverse wave because it runs across the normal
straight line of the slinky.
Light is an electromagnetic wave (electro – meaning electricity and magnetic) and it doesn’t
need a medium to travel through so it can travel through a vacuum (a space with no air or
matter in it). Sound waves must travel through a medium (like air, water, etc.). Nothing travels
faster than light energy (light). In a vacuum the speed of light is 300,000 km per second. Cars
on the highway drive about 100 km per second.
When we see a rainbow, what has light travelled through? [raindrops]
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Light changes direction, bends as it travels through the air and then through the raindrop/water.
We call this refraction. When light does this at just the right angle in raindrops, we see the
colours in white light. What colours do we see when we see a rainbow? [red, orange, yellow,
green, blue, indigo, and violet]. These are the colours found in white light
Light is why we see and why we see colours. We see colours that are reflected and don’t see
those absorbed – your red scarf we see as red because red is reflected.
Let’s take a few minutes and explore different materials in the classroom to see the materials
that light travels through.
If you have a flashlight you can take it out and shine it on a material (e.g. your desk) then look at
the other side where light would normally come out if it goes through the material. Can you see
any light shining through? What about other materials? If you don’t have a flashlight, watch what
your classmates are finding.
Let them explore a bit.
Did you find any materials where the light was as bright on one side as the other? [yes,
no.] Does anyone know the term we use when light travels through a material this way?
[transparent]. Show one of the pieces of transparency they will use to make their kaleidoscope
as an example.
Did you find any materials where the light went through but wasn’t as bright on one side
as the other? [yes, no.] Does anyone know the term we use when light travels through a
material this way? [translucent]. Show how light goes through your shirt or another material
that is translucent.
Did you find any materials where the light didn’t go through? [yes, no.] Does anyone
know the term we use when light doesn’t go through a material? [opaque]. Show
something light doesn’t go through (e.g. if you hold the light to your abdomen, it doesn’t shine
through your back).
When light doesn’t go through a material (like our bodies or a tree trunk), what do we
see? [a shadow].
Does sound travel through materials? [yes] We hear sounds louder through metals than
through foam for example. This is another way sound and light energy are similar – they both
move in waves and they both move through materials in different ways.
You’re going to make kaleidoscopes today and we want as much light as possible to come into
the kaleidoscope.
What material (translucent, transparent, or opaque) would be best to use? [transparent]
Our kaleidoscopes also use reflection to make the beautiful patterns we see in kaleidoscopes,
so we’ll do a couple of experiments about reflection.
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Have the teacher hand out a piece of mylar (the shiny material in the kit) to each student.
Instruct them not to fold it but they can bend it/roll it to see if they can make multiple copies of
themselves, make themselves upside down, etc.
When light enters a mirror or reflective material, it bounces off in the same angle it went in but
the opposite direction like a ball does when you pass it with one bounce to a friend.
When there are many surfaces for the light to bounce off of or if the reflective material is bent,
we see ourselves differently – upside down, stretched out taller or wider, multiple copies of
ourselves. Magicians and illusionists often use this property of reflection in their shows.
Sound like light, also reflects. What do you hear when sound reflects? [an echo]
Building a Kaleidoscope (adapted or taken verbatim from the National Office of Let’s Talk
Science Bright Light kit)
Let’s build a kaleidoscope which uses both reflection and transparent materials.
Can anyone tell me what a kaleidoscope does? [It uses colours and patterns of colours that
get reflected off mirrors. Because there are multiple mirrors, the colours and patterns are
reflected many times in amazing patterns.]
Take the teacher and students through the instructions below:
1. First, have the teacher hand out the cardboard pieces (kaleidoscope body) and have
each student glue their mylar to the kaleidoscope body.
2. While they do this, the teacher can hand out 2 pieces of transparent squares to each
student and have the students get out their markers (or hand out markers if we provided
some)
3. Instruct students to colour the two pieces of transparent material with as much and as
many different colours as they can. The more colour and brighter the colour, the better
their kaleidoscope will be.
4. The teacher can put 4 pieces of tape on each of the student’s desks.
5. Have students fold the body of the kaleidoscope into a triangular prism and tape the long
edge to hold it closed and not allow light in.
6. Have the teacher hand out the pins – 1 per student.
7. Have the students put a long pin through the middle of one transparency and through
the corner of the other one. Remind them to be careful because the pins are sharp.
8. Have students tape the pin to the body of the kaleidoscope where the pin shape is
shown on the body of the kaleidoscope. Sometimes the teacher needs to help with this.
Be sure there is one piece of tape near the transparencies and one over the sharp end
of the pin.
When there is about 5 minutes left in the class, do the wrap up.
Wrap-Up
What two properties of light do our kaleidoscopes use? [reflection and the property that
light travels through transparent materials]. How are light and sound energy similar? [both
reflect, both travel through materials differently, and both travel in waves]
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Does anyone have any questions? [open-ended]
NB: If you have extra time, you can ask if they have any questions about university or being a
student or about your research.
Thank you for having us in your class today!
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