TEACHER RESOURCES | Grades K–12

ART &
OPTICS

Teacher Professional Development Resource
Images © YAYOI KUSAMA

Yayoi Kusama’s artistic practice spans seven decades; her
paintings, sculpture, and installations have left an indelible
mark on both the art world and 20th and 21st century popular
culture at large. The unbound creativity and complexity of
Kusama’s own psyche has exerted a strong influence on Kusama
and her artistic practice throughout her life. Fireflies on the
Water speaks to Kusama’s ongoing investigation into the
relationship between ourselves, the spaces that we occupy,
and the ungraspable concept of infinity.
This resource was created in collaboration with a teacher professional development workshop
designed for K–12 art and science educators. It provides educators with art-integrated activities
that can be used to teach K–12 students about the optical properties of light.
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Light is a type of energy that stimulates sight and makes things visible. The study of light
and the interaction of light and matter is termed optics.

Optical Properties of Light
Refraction
When a light ray slows down and changes direction as a result of passing through different
mediums – such as water or air
Absorption
When an object does not reflect or transmit light (heat)
Reflection
The returning of light rays by a surface; light bounces off the object (mirror)
Scattering
A physical process where light, sound, or solid particles are forced to deviate from a
straight trajectory
White light is made of all the colors of the rainbow. A prism splits the white light into
its component colors (i.e. red, orange, yellow, green, blue, violet). It contains all the
wavelengths of the visible spectrum across a continuum at equal intensity.

Red
Orange
Yellow
Green
Blue
Indigo
Violet

White Light
Prism
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Goal
The goal of this lesson is for students to learn about the properties of light
and how it interacts with objects and color. Through hands-on activities and
experimentation, students will explore how light travels and reflects through
different materials.

Ohio Learning Standards Addressed
Science is found throughout Ohio’s Learning Standards for Model Curriculum.
Here are a few examples of standards for various grade levels which can be
addressed with this lesson:
K-8 Standards:
5.PS.1		

Explain how we see color due to the reflection and absorption of light.

5.PS.2		

Identify sources of light as emitted or reflected.

5.PS.3		

Identify locations where transparent, translucent and opaque materials are
appropriate.

5.PS.4 		

Model the amount of light that can pass through a transparent, translucent or
opaque material.

5.PS.5 		

Classify a set of objects as transparent, translucent and opaque.

High School Standards:
P.W.1		

Design an experiment to investigate radiant energy transmission, absorption, and
reflection with a variety of materials (e.g., opaque, transparent, rough, smooth).

P.W.2 		

Solve problems to determine the location and properties of an image formed by
various mirrors and lenses.

PW.EW.3 Accurately apply the law of reflection to correctly predict the path of light
reflecting from a mirror.
PW.EW.4 Give examples and illustrate wave behaviors including reflection, refraction,
absorption, diffraction, and superposition.
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Classroom Activities for Exploring Light
Supplies:
•
•
•
•
•

Markers
Plastic Bottle
White Drawing Paper
Glue Dots
Two Small Square Mirrors

•
•
•
•
•

Water
White Mat Board
Two Hot Glue Sticks
Flashlight
Clear Tape

Activity 1: Standing Kaleidoscopes
Create a standing kaleidoscope using a mirror book and explore the
reflective properties of light.
Step 1
Cut a rectangular piece of mat board for the
background of the two mirrors and fold it in half.
Step 2
Use glue dots to attach the mirrors to each side of the cardboard.
Step 3
Test the mirror book to make sure the mirrors are secure and
that the mirror book can close.
Step 4
Students can create their own colorful patterns to place under the mirror book. The
patterns can be drawn on white paper and colored in with markers for a vibrant effect.
The shape of the paper can vary. Squares, circles, and rectangles are all interesting
shapes to place under the mirrors for exploring angles and reflection.
Step 5
Move the paper around and watch how the patterns change. Experiment with moving
the mirror book to a different angle without moving the paper. Observe how the
reflections change with each scenario.
Step 6 (Optional)
Try placing small foam shapes or a small object between the two mirrors to see what
happens. Explore the different ways the reflection of the object changes.

(Adapted from KiwiCo.com)
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Activity 2: Glowing Water

This activity will show students how light reflects and bends in water.
Step 1
Poke a hole on the side of an empty water bottle near its bottom.
Step 2
Put your finger over the hole and fill the water bottle with water.
Step 3
Shine a flashlight through the bottle. Make sure your flashlight is pointed at the hole.
Step 4
Remove your finger and place your hand under the stream of water coming out.
What do you notice about the light?

Bottled Water

Flashlight

The Results
Rather than shining straight through the water bottle, the flashlight’s light is
following the path of the streaming water. This is because water is a reflective
substance; it reflects off itself. The light initially travels straight through the water,
but once it hits the edge, it reflects in the opposite direction. It keeps reflecting off
the water until the light exits onto your hand.
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Activity 3: Scattering Colors
This lesson explores wavelengths and how light scatters.

Step 1
Tape the ends of two hot glue sticks together creating one long glue stick.
Step 2
Hold a flashlight close to one end of the glue sticks. Lay both flashlight and glue
stick on a white surface (this will help you see the color).
Step 3
Observe the color difference between the ends of the hot glue sticks.

Gluesticks

Flashlight

Tape

Paper or white surface

The Results
The sun gives off white light, which is made up of every color in the rainbow.
Those colors are organized from longest to shortest wavelength, making blue
and violet the colors with the shortest wavelengths. The shorter the wavelength
of light, the more it is scattered as it interacts with the atmosphere. Because
blue has such a short wavelength, it scatters about ten times more than red light.

(Adapted from: Optics4kids.org)
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Additional Resources
Videos on the Properties of Light
https://wgte.pbslearningmedia.org/resource/lsps07.sci.phys.energy.lighttravel/how-light-travels/
https://wgte.pbslearningmedia.org/resource/lsps07.sci.phys.energy.lightreflect/light-and-the-law-of-reflection/
https://www.generationgenius.com/videolessons/light-reflection-and-vision-video-for-kids/

Experiments that Explore Light
https://www.teachengineering.org/lessons/view/van_troll_lesson02
https://www.ducksters.com/science/kids_science_projects.php
https://study.com/academy/popular/light-for-kids-activities-experiments.html

Children’s Books about Light
https://luckytobeinfirst.com/2017/09/sound-light.html
https://www.amazon.com/About-Light-Rookie-Read-About-Science/dp/0516258427
http://www.sturdyforcommonthings.com/2015/12/glowing-books-for-the-black-light-booth/
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