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ABSTRACT

GPS TIME SERIES EXERCISE

Following a brief introduction to plate tectonics, students are asked to complete an in-class exercise that is aimed at 1) helping students visualize the movements of
tectonic plates; 2) recognize plate boundary types; and 3) calculate the rates and directions of plate motions. This exercise is appropriate for introductory courses
and requires students to access the global positioning data stored on the NASA Jet Propulsion Laboratory GPS Time Series website:
(http://sideshow.jpl.nasa.gov/post/series.html).

Using data to explain difficult geologic concepts and to illustrate fundamental spatial relationships has long been an important aspect of geoscience
education. Because online databases and mapping tools are readily available, students can now collect, manipulate, visualize, and analyze large geoscience
datasets easily. As such, these online resources give educators an excellent opportunity to develop a large range of active and experiential learning
exercises. Within the classroom, these exercises foster open discussions and challenge students to explore current geoscience issues. These exercises are
also an important way for students to apply knowledge and to develop fundamental skills necessary for a career in the geosciences. This contribution
focuses on the development of online exercises specific to upper- and lower-division geoscience courses.

PETROLOGY-GEOCHEMISTRY EXERCISE

In this exercise, students use whole-rock major- and trace-element compositions of igneous rocks from the southern Cascade Volcanic Arc in the Western U.S. to
evaluate the compositional diversity of volcanic fields. For this particular exercise, students are asked to download data from the North American Volcanic and
Intrusive Rock Database (NAVDAT): (http://www.navdat.org/). In addition to using the NAVDAT database, students gain experience using Excel spreadsheets,
interpreting geochemical data, working in groups, citing scientific sources, and formulating hypotheses. Because this exercise is aimed at upper-level undergraduate
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relative motions of each GPS station. As an example, station SHAO (above left)
shows a decrease in latitude with time (moving south) and anincrease in longitude
with time (moving east). The overall direction of station SHAO is southeast.

locate specific GPS stations. (Image above - screen capture from NASA JPL
website highlighting stations SHAO and CCJ2).
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PART 4: One of the main objectives of this exercise is to have students explore the
data, make geochemical plots (Harker Plots), and record their observations. In

As educators, we are challenged with keeping students engaged and actively participating during class. Regardless of the approach we take, our efforts must
resonate beyond the classroom. One method of keeping students engaged is to use exercises that demonstrate the relevance of course topics to everyday life.
Exercises centered around online databases and repositories are an excellent way to accomplish this task. These exercises keep students engaged, reinforce
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