
Lesson 6: Teacher Reference

Extension Opportunity: Refraction of Light Activities
Activity 1: Assign Home Learning Opportunity - Refraction Reading
Time
2 min

Materials
1 Reading: How do eyeglasses help people see better? per student. There is a color copy of the reading in the Student Edition. The Lexile Range for the
reading is 810L-1000L.

Procedures
Assign home learning opportunity. At the end of day 1 of Lesson 6, distribute a copy of the reading Reading: How do eyeglasses help people see better? to
each student. Tell students that during our next class period, we will further investigate refraction of light. To help prepare for the activities, they will

need to read Reading: How do eyeglasses help people see better? as a home learning assignment. Let them know that it will not take long to complete the
reading at home.

Activity 2: Observing Refraction of Light
Time
25 min

Materials
For each group:
1 tall plastic cup
1 large plastic straw
1 sheet of white paper
1 marker, any color

For the class:
1 magnifying glass
1 flashlight
1 tall plastic cup
1 plastic ruler
Cooking oil
Rubbing alcohol
Water
1 sheet of white paper
Computer monitor
Slides S-V
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Procedures
1. Demonstrate light passing through a lens. Darken the classroom, then shine a flashlight through the lens of a magnifying glass and say, During our

last class period, we explored how light interacts with the lens of a magnifying glass.

Suggested prompt Sample student response

What happens as light passes through the lens of the magnifying glass?
When light passes through the lens of the magnifying glass, it changes
direction or refracts.

All the light rays in the beam of light refract inward.

What evidence do we have to support our thinking?
When we traced the circle of light that passed through the lens, the circle
of light was much smaller, which means the beam of light narrowed
inward.

2. Discuss the home reading as a class. Continue this discussion using the suggested prompts to surface important or key ideas that students learned
from the reading assignment. Listen for these ideas:

Lenses can be made of different materials, but they are all transparent.
All lenses refract light, but not necessarily in the same exact way.
The shape of the lens, its thickness, and the material it is made of all affect how light is refracted by the lens.

Suggested prompt Sample student response

What did you read about in How do eyeglasses help people see better?? The reading was about lenses and how useful they are in helping people
with vision problems see more clearly.

Are all lenses exactly like the lens in the magnifying glass? Lenses come in different shapes and different thicknesses, and can be
made of different materials.

How are all lenses alike? They are all transparent.

How do the differences--shape, thickness, and material--affect how a lens
interacts with light?

The differences cause light to refract or change direction differently. This
means that objects might appear smaller or larger through the lens.

3. Conduct the small-group refraction investigations. Each small group of students needs a bin of materials to conduct two quick investigations. The
procedure for each is on the corresponding slide.

What happened to the straw? - Show slide S, and have students quickly conduct this investigation and record their observations in their
notebooks.
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Which way does the arrow point? Show slide T and have students quickly conduct this investigation and record their observations in their
notebooks.

4. Conduct the whole-class refraction investigations. Use the class materials to conduct two more quick investigations. The procedure for each is on
the corresponding slide.

What’s wrong with my ruler? - Show slide U, and have students observe while you conduct this first demonstration. Give them a few
minutes to record their observations in their science notebook.
Can you see it? - Show slide V and have students observe while you conduct this second demonstration. Give them a few minutes to record
their observations in their notebook.

5. Give students a few minutes to finish recording in their notebook, if they need extra time.

ADDITIONAL GUIDANCE Keep in mind that you have only 25 minutes to complete all the investigations in Activity 2. If time is short, do not conduct the
last demonstration. This will not negatively impact students’ learning.

If you plan to conduct the last demonstration, it is highly recommended that you try the activity prior to using it in class. This
will give you time to adjust the light and the image on your computer monitor and adjust the distance you stand from the
monitor in order to get a good image projected onto the sheet of white paper.

Activity 3: Modeling Refraction of Light
Time
20 min

Materials
Chart paper
Markers
6-×-8 sticky note

Procedures
1. Conduct a Building Understandings Discussion. Use the suggested prompts and follow-up questions below to debrief the investigations from

Activity 2. Have materials readily available to demonstrate one or more of the activities, if necessary. This will give students the opportunity to make
additional observations and answer follow-up questions.

KEY IDEAS Purpose of this discussion: Give students opportunities to
share observations from the investigations in Activity 2, and
connect what they observed to their previous observations of light refraction.

Listen for these ideas:
When light moves from one transparent material to another, it refracts.
When light refracts, the images and objects we see appear to change in a variety of ways, depending on the
properties (thickness, material, shape) of the transparent materials that light passes through.
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Suggested prompt Sample student response

What did you observe when we poured water into the glass with the
straw?

The straw looked like it was broken right at the surface of the water.

The part of the straw below water also looked bigger than the part above
water.

The part of the straw below the water also looked like it was leaning at a
slightly different angle than the part above water.

What did you observe as you slid the arrow behind the glass of water?

The arrow changed directions! Instead of pointing to the right, it was
pointing to the left!

It also looked bigger than the arrow above the water.

I also noticed that when the person holding the paper moved it just a little
bit, the arrow looked like it was curved.

It looked out of shape or distorted!

The arrow also appeared to get shorter or longer, depending on how the
paper was moved.

What did you see when we slid the ruler into the glass with the three
liquids?

The ruler did what the straw did, but each part of the ruler that was in a
different liquid was slightly different sized.

It looked like the ruler was broken into four different-sized pieces, but still
part of the same ruler! It was cool!

What do all the liquids have in common? They are all transparent.
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Suggested prompt Sample student response

How are the liquids different?

Oil is thicker than water.

It flows a little slower, too.

The oil also is slightly yellow. It’s not colorless, like the water and rubbing
alcohol.

The rubbing alcohol feels a little thinner than water, but it's not easy to
notice.

The oil floats on the water, and the rubbing alcohol floats on the oil. We did
floating and sinking investigations in elementary school.

What did you observe when we placed the lens in front of the computer
monitor?

There was a tiny image on the paper!

It was the same as the image on the computer monitor, but it was upside
down!

What does the lens have in common with the liquids? It’s also transparent.

ADDITIONAL GUIDANCE The concept of relative density as the relationship between the amount of matter (mass) in a sample and the amount of
space it takes up (volume) is introduced in Lesson 5 of OpenSciEd Unit 6.3: Why does a lot of hail, rain, or snow fall at some
times and not others? (Storms Unit). Students do not need to understand this concept for this lesson.

2. Develop models to represent refraction of light. Use chart paper and markers to develop a class model of the first activity. You will not have time to
model all four, so it is recommended that you model the first activity to illustrate how light refracts as it passes from one transparent material (air) to
another (water). You can use the suggested prompts and follow-up questions to guide students as they collaboratively develop the model and make
connections to what they observe happening with the other liquids and the glass lens as light transmits through them. Use arrows to show the path
of light as it moves from the air to the liquid or glass lens. Your model may look similar to the example below.

Suggested prompt Sample student response Follow-up question

If we develop a model of the first investigation,
what components make up the system that we
observed?

The model should include the glass, the water in
the glass, and the straw.

We should also include light.

How would we represent each of these
components?
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Suggested prompt Sample student response Follow-up question

We know the water is transparent. Is there any
other transparent material that the light is
transmitting through?

The light transmits through the air before it
reaches the glass of water.

It also transmits through the air again after it
transmits through the glass of water.

What transparent materials does light transmit
through in the other investigations?

Does light refract when it transmits through
water or other transparent materials like it does
when it transmits through a lens?

Light must be changing direction or refracting
when it transmits through water or other
transparent materials. The objects we see look
different when we see them through water, oil,
and rubbing alcohol.

In what ways do the objects appear to change
when we observe them through water or other
transparent materials?

Think about the lenses that you read about in
How do eyeglasses help people see better?. Do
all lenses refract light in the same way?

All lenses refract light, but how much and the
change in the direction of light depends on the
shape, thickness, and material that the lens is
made of.

Do you think this is true of different liquids?

So how could we represent the light in our
model?

We could use arrows, like we did with the box
model.

The arrows should show the path that the light
takes.

The arrows should change direction, too.

Where should the arrows that represent light
change direction?

3. Work together to draw conclusions. Ask students, What have we learned about refraction of
light? Listen for these key ideas in students’ responses:

When light moves from one transparent material to another, it refracts.
When light refracts, the images and objects we see appear to change in a variety of ways,
depending on the properties (thickness, material, shape) of the transparent materials that
light passes through.

 If necessary, use questions to guide students’ thinking.

4. Add “Refraction” to the Word Wall. Tell students, Over the last two class periods, we have used the
phrase “changes directions” to describe what happens when light travels from one transparent
material to another, and we have used evidence from our investigations to explain this
phenomenon. For example, we know that light changes direction when it moves from air to the
lens of a magnifying glass because we observed that light changed direction and focused inward to
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make a smaller circle of light on paper after transmitting through the lens. Because we can describe this behavior, we can use the science word,
“refract,” which means that light changes direction.

As you share and define the new science vocabulary, write the word on a 6-×-8 sticky note, along with its definition and a simple
diagram. Place the sticky note on the Word Wall in the classroom and say, Whenever we talk about light changing direction as it
transmits through one transparent material and into another, we can say that light refracts. I encourage you to use this term whenever
we talk about what light is doing when it transmits through transparent materials.
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