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Lesson Objective:
To explore how the angle of sunlight hitting Earth affects temperatures and causes summer and winter.

Materials:  
Sunrise/Sunset chart, sharpies, timers, crayons, flashlight, graph paper, handouts, ruler, thermometer

Pre-focus:  
Draw a picture of summer and a picture of winter.  Why do you think the temperatures are different in each?  Allow students to share their ideas.

Science Talk:  
By observing every ones’ pictures, what can we tell about seasons?  What are some noticeable differences between summer and winter?  (Record student responses on chart paper.)  What causes temperatures to be different?  (Probe students to include their prior knowledge about Earth, tilt, rotation, revolution, Sun, etc.)  Do these have anything to do with the temperatures changing?  How could we find out?
Lesson Experiment/Investigation:  
Divide students into manageable groups or 3-5.  One member from each group will get the materials from the material’s table for the experiment.  Ask:  “What do you predict we will do with these materials?”  Fold the graph paper in half, and then open it.  Use the red marker to write Summer on one end of the paper.  Use the blue marker to write Winter on the other end.  Place the end of the ruler on the paper, on the Summer side.  Hold the flashlight against the ruler, so the end is 10cm above the paper and the light shines straight down.  Have your partner trace around the bright circle of light on the paper with the red marker.  Move the flashlight and ruler to Winter and make sure to keep the flashlight 10cm away.  Tilt the ruler and flashlight, so the light hits the paper at an angle.  Trace around the oval of light on the paper with the blue marker.  Count and record the number of squares inside the tracings.  If a square is mostly inside, count it as one square.  Otherwise, do not count it. 
Reflection:  
Bring students back to science talk area and discuss what they learned today, their favorite part, what was easy, what was difficult?  What factors into the temperature change in summer to winter?  (Probe students to the angle of sunlight?)  How does that work?  Based on your observations, in which season is the light concentrated in a smaller area?  In which season do you predict the light will cause a greater rise in temperature?  (Students should record their predictions.)  Lay the red end of the thermometer in the middle of the Summer circle.  Record the temperature (in C) in the “Start” column for summer on the chart in the journal or recording sheet.  Hold the flashlight directly above the Summer circle, as you did earlier.  At the end of 3 minutes, record the temperature.  Wait about 3 more minutes for the thermometer to return to room temperature.  Then repeat the steps for Winter.  Record results.
Lesson Acknowledgement:
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