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"Using astronomical data to construct an understanding of the seasons"

Short Abstract:

A laboratory lesson in an undergraduate physical science course was designed to help non-majors address a common misconception of the cause of seasons by requiring them to construct an explanation based on astronomical data. The students' misconception of the seasons caused by distance to the Sun is mathematically discounted.

Long Abstract:

A two-laboratory sequence written for a non-majors course in physics and astronomy to addresses the common misconception that seasons are caused by the Earth being closer/farther to the Sun during the summer/winter.  The two-laboratory sequence includes the students acting out the Sun's role as the Earth (the instructor with a globe) revolves around the class.  The students draw the Earth as it appears to them on each solstice and equinox, drawing significant latitude lines and noticing the latitude where the Sun is at the zenith at local noon.    The students also attend a planetarium presentation where they observe the Sun from the Earth, seeing the path of the Sun across the sky for the solstices and equinoxes.  After observing the different lengths of daylight and the varying elevation of the Sun from the horizon, the students graphically calculate the amount of solar radiation received on their campus' location on astronomically significant dates using a ruler, graph paper and calculator.  The students, in the second lab, refine their calculations to account for the variation of the actual Earth/Sun distance.  They find that the Earth's 23 1/2°tilt of its axis, causing longer periods of daylight and variance in the angle of elevation of the Sun above the horizon, is responsible for over a 200 percent increase in solar radiation between the winter solstice and the summer solstice.  The varying Earth/Sun distance accounts for a 3 percent difference in radiation, mathematically showing that the misconception of the Earth being closer to the Sun causing summer-like warming is erroneous.  Responses to pre- and post-test questions show significant learning with over 80 percent of the students receiving full credit for questions asking them to explain the cause of the seasons.

