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Teachers Guide to The Globe Walk Demonstration 
The Principal Objective of this Activity: 

    Combine a demonstration with classroom activities and the use of Internet resources so that students have a variety of experiences that help them develop an understanding of the affect of Earth axial tilt and orbital motion for the changes on the angle of incidence of sunlight on Earth’s surface at various Latitudes.

Examples of Applicable National Learning Standards:

“As a result of activities in Grades 5-8, all students should develop abilities to do scientific inquiry.” Content Standard A for Grades 5-8 in the National Science Education Standards; 1996 (Page 143)
    “Teachers of science for middle-school students should note that students tend to center on evidence that confirms their current beliefs and concepts (i.e., personal explanations), and ignore or fail to perceive evidence that does not agree with their current concepts. It is important for teachers of science to challenge current beliefs and concepts and provide scientific explanations as alternatives.” A discussion of Content Standard A for Grades 5-8 in the National Science Education Standards; 1996 (Page 144)

“As a result of activities in Grades 9-12, all students should develop abilities to do scientific inquiry.” Content Standard A for Grades 9-12 in the National Science Education Standards; 1996 (Page 173)

   “This aspect of the standard emphasizes the critical abilities of analyzing an argument by reviewing current scientific understanding, weighing the evidence, and examining the logic so as to decide which explanations and models are best. In other words, although there may be several plausible explanations, they do not all have equal weight. Students should be able to use scientific criteria to find the preferred explanations. “A discussion of Content Standard A for Grades 9-12 in the National Science Education Standards; 1996 (Page 175)

www.umassk12.net/ipy
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The Demonstration
1. Use two large metersticks and a protractor to demonstrate that Earth’s axial tilt is approximately 23.5º (The actual value is 23º 26′ 21″.)  Hold one meterstick vertically and the other meterstick at an angle so that the two meterstick cross at point that represents the Center of Earth.
2. Earth’s very slightly elliptical orbit can be represented with a somewhat circular path around a cluster of student desks. 
3. A large yellow ball can be used to represent the sun and can be placed at the center of the model orbit for the moment.
4. The center of the model of Earth should be at the same height above the floor as the center of the model of the sun.
5. Have the tilt of the model of Earth always be toward one wall of the classroom.

6. Choose a point along the orbital path for a Fall Equinox position so that the Northern Hemisphere of Earth is not tilted toward or away from the sun.
7. Rotate a location on the model of Earth at Latitude of 40º N so that a straw placed perpendicular on the Equator points directly at the center of the model of the sun.

8. Put one end of a straw at the point at a Latitude of 40º N so that a straw lies flat (tangent to circular Earth) and points south.  Put an end of another straw at the location at Latitude of 40º N and aim that straw toward the center of the model of the sun.  Measure the angle formed by the two straws with a protractor.
9. Compare the measured value for the altitude of the sun with data in Data Table #1 on Page Two of the demonstration handout.
10. Repeat the measurement of the altitude of the sun at a location at a Latitude 90º N.

11. Compare the measured value for the altitude of the sun at the North Pole with data in Data Table #1.

12.  Keep the tilt of Earth toward a designated wall as you move the model of Earth to a Winter Solstice position.  This will requires that the result is that the Northern Hemisphere of the model tilts more away from the sun rather than toward the sun.   and measure the Altitude of the sun at Latitudes of 40º N, 66.5º N, and 90º N.

13. Move the model of Earth to a position in the model orbit so that the Northern Hemisphere has a maximum tilt toward the model of the sun so that you can verify the data in Data Table #2 on Page 2.
An Illustration of Earth’s Orbit and Axial Tilt
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Source: http://daphne.palomar.edu/jthorngren/tutorial.htm
The Dilemma of The Analemma

Many globes include an illustration of an Analemma that indicates the latitude and date when the midday sun is directly overhead.  The Figure 8 shape of the Analemma is the result of:

· Earth axial tilt

· Earth’s elliptical orbit

    If there is a convenient south facing location at a school and if students can periodically collect data at midday, students can use their own astronomical sightings to construct most of a complete analemma during a school year.

  Examples of web sites that describe an analemma include:
· http://www.analemma.com/
· http://antwrp.gsfc.nasa.gov/cgi-bin/apod/apod_search?analemma
