
Lesson 2: Teacher Reference 2

Building Prerequisite Understanding Activities
Activity 1: Tracing the Path of Light with a Flashlight and Laser (25-30 minutes)

KEY IDEAS Purpose of this activity: Build foundational understanding about how light travels from a light source and what happens when
it reaches a solid object.

Listen for these key ideas:
Light travels in straight lines, so our lines need to be straight.
Light cannot bend around a solid object.
An arrow can show the direction light moved.
A shadow is made when light can’t go through a solid object.

Materials needed:
1 laser pointer
1 flashlight (preferably zoomable)
1 sheet of paper or cardboard
chalk dust or flour
small mirror
chart paper or whiteboard

SAFETY PRECAUTIONS Lasers can be dangerous to the eye. If using the laser pointer, follow these safety measures:
1. Wear laser protective eye-wear during the setup, hands-on, and take down segments of the activity.
2. When using laser beams, put a caution sign at the door.
3. Remove all reflective items (watches, jewelry, etc.)
4. Before turning on the laser pointer, always be sure that it is pointed away from yourself and others.
5. Never look directly into a laser pointer.
6. Never direct a laser pointer at another person.
7. Remove all potential trip/slip fall hazards for darken room movement.
8. Windows are covered with blinds, shades or other non-flammable barriers that reduce transmission of the beam.
9. Wash your hands with soap and water immediately after completing this activity.

1. Demonstrate light traveling from the flashlight. Suggest that in order to figure out what the lines/arrows represent, we should look at the light
coming from a light source. Turn off the classroom lights and turn on a flashlight. Shine the light on a wall viewable by all students. Discuss what is
happening by asking these questions:

Where is the light coming from?
Where is the light going?
How did it get there?
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2. Block the light coming from the flashlight with a piece of cardboard (or paper). Ask:
What changes do you notice?
Can the light curve around the cardboard?

3. Demonstrate light traveling from the laser pointer. Turn off the flashlight and shine a laser pointer on the wall. Ask:
Can you see the light traveling?
How do you know it’s moving from the pointer to the wall?
When the laser pointer is blocked by cardboard, can the light curve around it?

4. Add chalk dust to see the laser beam reflect off the wall. Add chalk dust (or an equivalent material, such as flour) to the air by putting a small amount
in your hand, rubbing it around, and then clapping in the air to disperse the dust. Point the laser pointer at the wall, running the beam through the
dusty air. Ask:

Can you see the light traveling?
Where does the light travel once it reaches the wall?

5. Trace the path of light. Bounce the laser beam off a mirror onto the ceiling. Ask students to describe the path light travels (1) from the laser to the
mirror, (2) from the mirror to the ceiling, and (3) from the ceiling to the eye. Ask:

If it's arriving at all our eyes, then is light just a single path?
Why is using one arrow helpful?
Why is using one arrow limited?

6. As a class, discuss and sketch how to represent the path of light. The purpose of this discussion is to come to agreement about using straight lines
and arrows to represent the path and direction that light travels from the source to an object and from an object to where it goes next.

Say, We can’t actually see light moving because it’s really fast - so fast that we would need special equipment to see it move. So how could we represent
how it moves from the flashlight or laser pointer to the wall? What are some things we need to show?

As you facilitate this discussion, sketch a model of each material on chart paper or your whiteboard, and use arrows to show all the agreed-upon ideas.

Suggested prompt Sample student response Follow-up question

Where is the light coming from? It’s coming from the flashlight/laser pointer. Where does the light go?

How does the light travel from the
flashlight/laser pointer to the wall?

It travels in a straight line. How could we represent that in a drawing?
How can we show which direction it is traveling?

When the light shines on something solid, can it
bend?

No. Some light shines past the edges, but there
is a shadow behind the object.

How can we show what light moves past the
solid object and what light can’t move past it?

When light reaches a solid object like the
cardboard, what happens to it?

It bounces off the cardboard. How could we represent that in a drawing?
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Activity 2: Conditions for Sight (15-20 minutes)

KEY IDEAS Purpose of this activity: Build foundational understanding about how light travels that enables us to see objects.

Listen for these key ideas:
For us to see an object, light must leave a light source, bounce off the object, and travel in a direct path to enter our
eyes.
Light cannot bend around a solid object.
If there is no light source, we don’t see anything.

Materials needed:
1 object in the room that some students can and some cannot see from their seats
chart paper or whiteboard, markers

1. Discuss the idea of vantage points and what is necessary to see an object. Select an object in the classroom that half the class will be able to see
from their seats and half the class won’t be able to see. Discuss why some students can see the object while other students can’t.

Suggested prompt Sample student response

What needs to be present for us to see an object? Light source, object that light can bounce off of, our eye.

When the classroom light is on, how does light travel that allows some of
us to see the object?

Light travels from the source to the object, bounces off the object, and
goes into our eye.

Why do some of us not see the object? There are other objects in the way.

What happens when we block the path of light? We can’t see the object anymore. Light can’t bend around those objects.

2. Work as a class to discuss and represent where the light is going. Emphasize that the arrows represent what is happening with the path that light
travels.

As you facilitate this discussion, sketch a model of each material on chart paper or your whiteboard, and use arrows to show all the agreed-upon ideas.

3. Discuss what would happen if we turned off the light. Ask:
What if we turned off the light?
Why would we not see the object or have difficulty seeing the object?
How can we revise our model when the light is turned off?
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Activity 3: Representing the Path of Light in Different Scenarios (20 minutes)

KEY IDEAS Purpose of this activity: Build foundational understanding about how we see objects and how to represent these ideas.

Look for/listen for these ideas:
Light travels in straight lines, so our lines need to be straight.
Light cannot bend around a solid object.
An arrow can show the direction that light moved.
For us to see an object, light must leave a light source, bounce off the object, and travel in a direct path to enter our
eyes.

Materials needed:
1 Representing the Path of Light in Different Scenarios handout per student

1.  Introduce symbols to represent how light travels that allows us to see. Pass out one copy of the Representing the
Path of Light in Different Scenarios handout to each student and orient them to the symbols shown in the key.

2. Work in small groups to map the path of light. Give students time to think about the path that light travels in each of
the four scenarios. Have them evaluate what the eyes in each scenario will be able to see and why.

3. As a class, discuss what people in each scenario see and why. Ask:
What does this person see and why?
How did you represent this?
If the person cannot see the object, how could you move it so the person would be able to see it?
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