
Fourth Grade: Unit 1- Light

white light spectrum prism refraction

reflection microscope

Background Information for the Teacher:

Light is a form of energy.  Our primary source of light is the Sun. Light energy from the sun
travels through empty space and strikes the Earth. Because the Earth is tilted on its axis, light
hits the Earth unevenly.  The area around the Equator receives the most light from the Sun.
Much of the light energy that comes from the Sun is converted to heat energy.  This heat
energy warms the air and the surface of the Earth. Without this conversion of light to heat
energy, nothing could survive on our planet.  The light from the Sun is stored as energy in green
plants and is released when the plant is burned.  The light energy stored in wood is released as
firelight and flames.

Light from the Sun is considered white light because it contains all the colors of the spectrum.
Clear glass shaped into a triangle, called a prism, can bend or refract white light and disperse it
into the color spectrum.  The prism bends the white light as it enters or leaves the prism at a 90
degree angle and red, orange, yellow, blue, indigo, and violet colors are dispersed. Certain
atmospheric conditions can also refract light.  That refraction results in rainbows that show the
same color spectrum.  All colors in white light travel at the same speed but have different
amounts of energy. When a light beam strikes different media it slows or changes directions.
This allows us to see color.

Light usually travels in straight lines.  This does not allow objects to be seen around corners or
behind us. Mirrors and other smooth surfaces reflect light. Reflection causes a change in the
light path as it bounces off the surface. Water also refracts light, because light travels slower
through water than air.

A lens is a curved piece of glass or plastic that bends light rays. Lenses are used in microscopes,
telescopes, eye glasses, and cameras.  Lenses that curve outward are called convex and cause
images to look magnified because they focus the light into a point beyond the lens.
Microscopes are scientific tools that use a convex lens to make objects appear much larger than
their original size. Lenses that curve inward are called concave and disperse the light into a
wider angle beyond the lens.  These lenses help to see objects clearer at a distance.



Light passes easily through certain materials. These materials are considered transparent. Air,
glass, and clear water are transparent materials.

Materials that allow some light to pass through are called translucent.  Most lamp shades, wax
paper, and clouded glass are translucent materials.

Opaque materials block or absorb light from passing through. Cardboard, leather, wood, and
ceramic glass are examples of opaque materials. Most objects are opaque.

Light: a form of energy our sense of sight can detect.

White light: light composed of all colors of the spectrum: red, orange, yellow, green, blue,
indigo and violet. (ROY G. BIV)

Spectrum: the colors that make up white light: red, orange, yellow, green, blue, indigo and
violet.

Prism: a triangular shaped piece of clear glass or plastic that bends the path of a light beam to
disperse the color spectrum as it enters or leaves the prism.

Refraction: the bending of light as it enters or leaves a prism

Reflection: a change in the path of light as it bounces off a surface.

Microscope: an instrument that uses a lens or series of lenses to magnify objects too small too
be seen with the unaided human eye.



Activity 1:

Ask students to observe the following picture and create a description of the
object.

Questions for students:

What might this be?

Is it living or non-living?  Why do you think that?

What is the environment of this object?

Where does it live?

What characteristics does it have?

What would it feel like?

How might this move?

What does it eat?

Has anyone seen one?  Why or why not?

What would you name it?  Why?



As the students are discussing the picture, record their dictation, making sure the
students can clearly see what you are writing. Copy what they say word for word;
do not rephrase anything that they say.

After the discussion has covered the questions above, read the text you wrote for
the students.  As you read, model fluency and clarify any unknown words or ideas.

Show the students the following information on Tardigrades.

This extraordinary creature is called a Tardigrade. Tardigrade means “slow
stepper.” Also called waterbears, these creatures can only be observed under a
low power microscope. Tardigrades have eight legs with four to eight claws on
each.  They are 2/100ths of an inch long at full growth, and live in wet
environments like moss, lichens, and in soil and sand. Their mouth has stylets to
pierce the plant cells, bacteria, and algae that they eat. Tardigrades can survive in
extreme temperatures from 458 degrees below zero to 304 degrees above zero
and even in the vacuum of outer space.  They can live for over ten years with no
food or water, dehydrating to only 3% water. Tardigrades can withstand over
1000 times more lethal radiation than humans and have survived for millions of
years.

Lead the students to develop a story about the tardigrade. Ask the students to
picture a day in the life of this creature. Prompt students with a beginning
sentence like, “As sunlight broke through the morning air, a creature stirred.”
Encourage students to add to the story, prompting them with sequence and
possible events. Allow them to be as creative as possible during this free writing
period.

Once the story is completed, read it to the students in entirety.   After modeling
fluency, have them read the text orally and silently. This will help them develop
fluency. If the students wish to delete or add material for clarification, make
changes necessary.



Activity 2: Student Handout 1:

Ask students to complete the Knowledge Rating Scale independently.

Knowledge Rating Scale
Word Know it Well

Here’s a Definition/Give
Examples

Have Seen
It/Heard It

Here’s what I
know

No clue
Here’s my

Guess

white light
spectrum

prism
microscope

After the students have worked independently on the Knowledge Rating Scale,
discuss each word to check for previous experience with the words and concepts.
Generate discussion that allows the students to come up with a child-friendly
definition for each word.  Discuss how the words are used in the student’s own
experiences.  Put the definitions on the board where students can refer to them
throughout the unit.



Activity 3:  Student Handout 2: Give One, Get One

Using the visual in Activity 1, discuss with students that the only way life like the
tardigrades can be observed is through a microscope.  A microscope uses a
concave lens to focus light into a point just beyond the lens, causing the object to
appear magnified.  A microscope reflects light onto the object.  A prism uses
angled glass or plastic to refract, or bend, light. This refraction causes white light
to disperse or spread apart into the color spectrum.

Ask students to follow the following instructions to develop information about
rainbows.

RAINBOW

1. On your paper, write two words or phrases about the word RAINBOW.

2. Stand and find a partner.  GIVE your partner one of the words word or
phrases from your paper.   GET a different word or phrase from your
partner’s paper and write it on yours.

3. Continue with three other students until you have at least five words or
phrases on your paper.

4. Return to your seat and create a definition or description from the words
and phrases you’ve gathered.

After each student has organized their words and phrases on RAINBOW, ask
the group to share what they learned from the activity.  Record their
responses, answering questions and clarifying content knowledge as
necessary.  Lead the students to create a definition of the word RAINBOW and
examples of how it works as a group.

RAINBOW: An arc of spectral colors, usually identified as red, orange, yellow,
green, blue, indigo, and violet, (Roy G. Biv), that appears in the sky opposite the sun
as a result of the refractive dispersion of sunlight in drops of rain or mist.



Activity 4: Collaborative Summary

Divide the students into two groups.   After reading the definitions listed
below, ask the Group #1 students to reread each definition and summarize
what they say in their own words.  Record their responses.  After the
summary is complete, ask the Group #2 students if they have any questions
or any difficulty in understanding the definitions.  Record their questions.
Ask the Group #1 students if they can help answer or clarify the questions.
Answer any remaining questions and clarify for the group if necessary.
Finally, ask the Group #2 students how they think the words could be used
with the other vocabulary words on the list to form complete sentences.
Record the sentences on strips.  Review to see if the words are referred to
or used in the story from Activity 1.  Finalize the story and have it ready for
handout on Day 5.

Refraction: the bending of light as it enters or leaves a prism

Reflection: a change in the path of light as it bounces off a
surface.

1. Students in Group #1:  summarize the definition.

2. Students in Group #2:  ask questions on unclear material.

3. Students in Group #1:  clarify the unclear material.

4. Students in Group #2: Draw an illustration of each word. Predict how the
word/phrase will be used with the other vocabulary words to form
complete sentences.



Activity 5:  Vocabulary Diagram

Student Handout 3: My Ideas Chart

Have students complete the My Ideas chart in pencil. Encourage them to add
their ideas to the chart to explain why they think a statement might be true or
false.  These can be examples to prove or disprove the statement, prior
knowledge they may have, or just what they imagine the correct answer to be.

Statement True False My
Ideas

If the Sun were to burn out, it would be zero degrees on
Earth in less than seven days.
The Sun is getting cooler every year.
The Sun is made of oxygen and hydrogen.
The Sun heats the entire Solar System.
The Sun’s surface is hotter than the atmosphere around it.
The Sun is at the center of the Milky Way galaxy.
The Sun is made of solid elements.
The Sun never sets on some planets.
The Sun is an old star.
The Sun’s energy is equal to that of a nuclear bomb.

After the My Ideas charts are complete, watch the video below.

https://www.youtube.com/watch?v=89GJWHYNScE

Allow students to change their charts to reflect new knowledge learned.  Discuss
which items were most frequently guessed correctly and incorrectly.  The video
may need to be played more than once for all students to gather the correct
information.



Student Handout 4: Have students use their own words/ideas to complete the
Diagram.

Draw an example of
white light  here.

Show what happens if
it travels through a

prism here.

Write four facts about
white light here.

Write a definition of
white light here.

White Light



Student Handout 1

Knowledge Rating Scale
Word Know it Well

Here’s a
Definition/Examples

Have Seen It/Heard It
Here’s What I Know

No clue
Here’s my guess

white light

Spectrum

Prism

Microscope



Student Handout 2

RAINBOW

Write two words or phrases about RAINBOW.

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

Find a partner. GIVE them one of the words or phrases from your paper.  GET one
of the words or phrases from their paper and write it on your paper.

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

Find three other partners. GIVE each of them one of the words or phrases from
your paper.  GET one of the words or phrases from their paper and write it on
your paper.

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Use the words and phrases on your paper to create a definition or description for
a RAINBOW.

___________________________________________________________________
___________________________________________________________________

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________



Student Handout 3

Statement True False My Ideas
If the Sun were to burn out, it would be zero degrees on
Earth in less than seven days.

The Sun is getting cooler every year.

The Sun is made of oxygen and hydrogen.

The Sun heats the entire Solar System.

The Sun’s surface is hotter than the atmosphere around it.

The Sun is at the center of the Milky Way galaxy.

The Sun is made of solid elements.

The Sun never sets on some planets.

The Sun is an old star.

The Sun’s energy is equal to that of a nuclear bomb.



Student Handout 4

Draw an example. Decribe.

Write four facts. Write a definition.

White
Light


