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Measuring Heat from Sunlight

Grade 3 Post-visit Activity

Guiding Question: 

What is the relationship between heat and sunlight?

KY Core Content 

SC-E-1.3.1 Light travels in a straight line until it strikes an object.  Light can be reflected by a shiny object (e.g., mirror, spoon), refracted by a lens (e.g., magnifying glass, eyeglasses), or absorbed by an object (e.g., dark surfaces).

SC-E-1.3.2 Heat can be produced in many ways such as burning or rubbing.  One way heat can move from one object to another is by conduction.  Some materials absorb and conduct heat better than others.

Archdiocese of Louisville Standards

· Heat: transfers and uses

· Energy and its sources-introduction

The Big Ideas

Energy Transformation

Context

Light colors and dark colors react differently to energy from the sun (solar energy).

Some energy sources produce light and heat.

An object exposed to sunlight will become hot.

The Activity:

Summary:

· This activity is designed to help students understand the relationship light energy and heat energy, and to encourage thinking about reflection and absorption.  

· This activity will allow students to perform their own investigation and make predictions base upon prior experiences and knowledge.

Materials

· 1 Piece of black card stock

· 1 Piece of white card stock

· Tape

· 2 Thermometers

· 1 Windowsill 

· 1 Sunny day

· Clock/ Timer

· Paper

· Pen

Procedure:

1. Place a piece of black card stock against a window to create a barrier between the sunlight and the windowsill.  Use tape to affix it to the window.

2. Place a piece of white card stock in front of the same window next to the black card stock.  Tape it to the window as well. 

3. Set two thermometers on the windowsill, one in the shadow of the black card stock and the other in the shadow of the white card stock.  Be sure that the thermometers read the same temperature as you place them on the windowsill.  In relation to the sun, the thermometers are behind the cards.

4. Set the timer for fifteen minutes.  When the time has passed, check the temperatures on both of the thermometers.  

5. Record your information.

6. Set the timer for fifteen more minutes.

7. Record the temperatures when the timer goes off.

8. Compare the temperatures.

What to Look for (Results)

The temperature of the thermometer placed behind the black card stock is much higher than the temperature of the thermometer placed behind the white card stock. 

What’s happening here?

The science behind it-
Some of the energy in the sunlight was converted to heat energy when it struck the pieces of card stock.  Light energy can be absorbed by darker colors and reflected by lighter colors.  This is why you should not wear black or dark colors on a hot, sunny day.  The  energy absorbed by your clothing can be transferred to your skin, making you feel much hotter.  In order to stay a little cooler, wear white or lighter colored clothing.

Suggested Assessment 

Students record the temperatures and explain the differences between them.  What does this information tell you about the dark colors vs. white or light colors as they relate to heat and light energy?

Critical Response Questions

· What do you think that the temperature of both thermometers would be if there was no sunlight out (overcast outside)? Why?

· What do you think that the temperature of the thermometer would be if you placed it behind a piece of green, orange, or yellow card stock?  Why? 

Resources


Websites

· http://edtech.kennesaw.edu/web/heatener.html
· http://www.energyquest.ca.gov/story/index.html
· http://powermasters.com/heat_energy.html
· http://coolcosmos.ipac.caltech.edu/cosmic_classroom/light_lessons/thermal/heat.html
