Program description – Astronomy and Cosmology – spring 2003  (25 June 2003)

We studied beginning to intermediate (algebra-based) astronomy through lectures, discussions, workshops, and observation.  We also discussed introductory cosmology:  the study of the origin, structure, and evolution of the universe, and our place in the universe. Learning goals included improved critical thinking and quantitative reasoning, including algebra, estimation, and units; deeper understanding of science and history of science; development of skills and confidence in designing, carrying out, and presenting results of research; improved communication skills, oral and written; teamwork skills; and a stronger sense of personal responsibility for one’s learning.

We studied the following chapters in "Universe" (6e) by Freedman and Kaufmann (2002):  1. Astronomy and the Universe (scientific method and basic math);  2. Knowing the Heavens (constellations, seasons, time):  3. Eclipses and the motion of the Moon;  4.Gravitation and the motions of the Planets;  5. The Nature of Light and Matter;  6. Optics and Telescopes; 18. The Sun;  19. The Nature of Stars;  25. Our Galaxy;  28. Cosmology.

Pairs of students researched topics of interest in some depth, and presented their research to classmates.  Research was expected to include observations, science, and stories about diverse cosmologies through history or across cultures.  Students were to use planispheres, the National Audubon Society "Field Guide to the Night Sky," and binoculars for observing.  We had weekly observing sessions using telescopes on the roof.  Extensive interactive workshops were a major part of our in-class learning activities.  Hands-on activities included building and using tools such as solar motion detectors and simple spectrometers.  More theoretical workshops included using Kepler's 3d law to find first the mass of Jupiter from orbits of its moons, then the amount of dark matter in our galaxy from orbits of stars.  We also derived the size of black holes and the Planck scales describing the early universe.  Workshop sources included Dawson’s “Out of the Classroom” and Ferguson’s “Introductory Astronomy Exercises.”  Students were encouraged to independently work exercises using the planetarium software "Starry Night".  Students were encouraged to share their work at the board and with teammates.

We seminared on history of astronomy once a week and on introductory cosmology once a week.  Our seminar texts include “Red Limit” by Timothy Ferris; “The Elegant Universe” by Brian Greene; and “Bubbles, Voids, and Bumps in Time,” a selection of original articles by scientists. These were supplemented by optional Scientific American articles and texts such as Krupp's “Echoes of Ancient Skies,” Miller's “Stars of the First People,” and Hawley and Holcomb's “Foundations of Modern Cosmology.”   Students were to take turns facilitating seminar in pairs.

A group of students organized and participated in an optional field trip at midquarter.

Student work was evaluated based on participation in twice-weekly classes, workshops, and seminars; weekly observing activities (in and outside class); 8 seminar essays and essay responses; 8 weeks of online seminar prep in teams; 7 weekly quizzes; a final exam; and, in small teams, a minilecture, 8 lab reports, and a major research project and presentation.

Details can be found at http://academic.evergreen.edu/curricular/astro2003/home.htm. 

Credit equivalencies:  (not upper division)

8 cr. Introductory astronomy, 4 cr. History of astronomy, 4 cr. Introductory Cosmology

