Direct and Indirect Light Lab: The Reasons for the Seasons!
Question: What is the reason for the seasons?

Explore: Part I
1. Using the flashlight and a protractor, shine a beam of light down onto the graph side of the dry erase board at a 90 degree angle (Perpendicular to the board). Hold the flashlight about 10-15 centimeters (cm) away from the board. Draw a circle around the beam of light using a dry erase marker. 

2. Change the angle of the flashlight to 25 degrees. Draw a circle around the new beam of light. 

3. Copy this table into your notebook and fill out using the whiteboard and light:

	
	Observation(s)
	Estimated number of squares (Area)
	Which is brighter? (Check one)

	90 degrees

(Direct Light)
	
	
	

	25 degrees

(Indirect Light)
	
	
	


4. Answer these questions in your science notebook:

a. Which flashlight angle appeared to be brighter? Why do you think this was?

b. Which flashlight angle took up more area on the graph paper? Why do you think this was?

c. If light from the flashlight were rays of sunlight, which angle do you think would be hotter? Why do you think this? 

Explore: Part II

1. Choose one person to be the Sun with a flashlight, and another to be the Earth with the Styrofoam ball. Making sure to angle the Earth to account for its tilt, practice making the Earth rotate and revolve.

2. Notice how the tilt always points in the same direction, regardless of where the Earth is along its orbit. 

3. In your notebook, draw and label a diagram representing a position where the “Northern Hemisphere” of the ball has more light during its rotation than the “Southern Hemisphere.” Label this “More light on North.”
4. Below or on the same diagram, draw and label a diagram representing a position where the “Southern Hemisphere” of the ball has more light than the “Northern Hemisphere.” Label this “More light on South.”
5. Below or on the same diagram, draw and label a diagram representing a position of the ball where the light appeared to be spread equally on both hemispheres of the Earth. Label this “Equal light on North and South.”
Explain
6. Answer the following questions in your notebook:
a. In the diagram you drew for question 3, what parts of the Earth are getting the most direct sunlight? 
b. If more direct sunlight meant higher temperatures, which part of Earth do you think would be experiencing summer? What parts do you think would be experiencing winter?

c. Using the model, predict where on the Earth there would be the warmest average temperatures during one revolution around the sun. (Warmest temperatures for the entire year.) 

d. Considering what you know about direct light and indirect light, why do you think the poles of the planet are so cold? 

e. Considering what you know about direct light and indirect light, explain why the temperatures are cooler in the morning and evening but hotter during midday. 
f. Attempt to use the model of the Earth and Sun to find a position along Earth’s orbit where either the North or South Pole is completely covered in darkness during an entire rotation. Is this possible? Explain why it is or isn’t. 

Expand: Read page 18 in the textbook. Copy the two diagrams on page 19 into your science notebook. Compare them with the diagrams you drew while using the Styrofoam ball and flashlight. 
Background: Light can come from many different sources, including everything from the Sun to a flashlight. In this activity we will explore how light works in order to understand how the Sun shines on the Earth differently. 





Materials:


1 flashlight


1 protractor


1 ruler


1 Styrofoam ball and handle


1 dry erase board


1 dry erase marker








