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A “Globe Walk” demonstration of the “Reasons for the Seasons” 

“Models are tentative schemes or structures that correspond to real objects, events, or classes of events, and that have explanatory power. Models help scientists and engineers understand how things work. Models take many forms, including physical objects, mental constructs, mathematical equations, and computer simulations.” Source: The National Science Education Standards (Page 117); National Academy Press 1998.
The Principal Objective of the “Globe Walk”: 


There are many students who have some difficulty interpreting diagrams that attempt to explain why the seasons change as Earth revolves in its orbit around the sun.


A “Globe Walk” can be used as a demonstration or classroom activity to guide students toward a better understanding of the affects that Earth’s axial tilt, rotation on Earth’s axis, and orbital motion have on the angles of incidence of sunlight, the lengths of daytimes, and solar insolation.

The Globe Walk can be also used to demonstrate general long term as well as short term seasonal cycles. It can serve very specific purposes; such as comparing the lengths of daytimes, angle of incidence (the sun’s altitude), and solar “insolation” in a Polar Region with those factors at a lower Latitude.

A valuable experience for some students is to do the demonstration or activity several times during the school year as the seasons change.  
An Example of an applicable National Learning Standard:

As a result of activities in Grades 5-8, all students should develop an understanding of Earth in the solar system.
· The sun is the major source of energy for phenomena on the earth’s surface such as the growth of plants, winds, ocean currents, and the water cycle. Seasons result from variations in the amount of the sun’s energy hitting the surface, due to the tilt of the earth’s rotation on its axis and the length of the day. (Page 161)
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An Arctic/Lower Latitude Comparison of the Sun’s Altitude
1. Distribute the Sun Altitudes Data Table. Ask: Why do the midday altitudes of the sun change as the seasons change?
2. Use metersticks and a protractor to demonstrate that Earth’s axial tilt is approximately 23.5º (The value at present is 23º 26′ 21″.) 
3. Earth’s very slightly elliptical orbit can be represented with a somewhat circular path around the perimeter of the room or a cluster of desks. 
4. A large ball can represent the sun and be placed at the center of the model orbit.
5. The model Earth and sun should the same height above the floor.
6. The model Earth must always be toward one wall of the classroom as it moves in its model orbit around the model of the sun.
7. Choose a point in the orbit for a Summer Solstice position. Ask: How do we decide that?
8. Put a straw perpendicular to the surface of the model Earth on a point on the Tropic of Cancer. Rotate the model Earth so that the straw points directly at the sun.  Ask: What is true about midday sun shadows on the Tropic of Cancer on a Summer Solstice?

9. Put one end of a straw at the point on the Arctic Circle so the straw lies flat and points south.  Rotate earth to a midday position. Put the end of another straw at that same location on the Arctic Circle and aim that straw toward the center of the model of the sun.  
10. Measure the angle formed by the two straws with a protractor. Ask: How does that protractor reading compare with one of the values on Data Table #1?

11. Now for a more challenging question. Ask: When would a location at a Latitude of 40º N have the same midday Sun Altitude as a location on the Arctic Circle on the Northern Hemisphere’s first day of summer?
12.  Discuss student responses. Then move the model earth to a position that would represent earth’s orbital position in early March.
13.  Measure the midday altitude of the sun to discover that it would be similar to the midday altitude of the sun on the Arctic Circle on the Northern Hemisphere’s Summer Solstice.
A Question: What are some other demonstrations that could be conducted that would explain some affects of Earth’s tilt, rotation, and orbital motion?
