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HEAVY METALS IN WEST CHESTER, PA: AN OPEN-ENDED,
INQUIRY-BASED PROJECT BY STUDENTS IN ENVIRONMENTAL
GEOCHEMISTY
HALL, Cynthia, Department of Geology and Astronomy, West Chester University, 750 S. Church Street, West
Chester, PA 19383, chall@wcupa.edu
Students in Environmental Geochemistry at West Chester University (WCU) have historically found difficulty
fusing their inherent interest in geology with one of their favorite foes, chemistry. After the Department of
Geology and Astronomy acquired a handheld X-Ray Fluorescence (XRF) Analyzer, the possibilities for
conducting field work and obtaining results quickly and easily became real. The final project in this course is a
collaborative research project in which students utilize the XRF technology to address current, local topics in
environmental geochemistry. The project is comprised of four phases: 1) preliminary, background research; 2)
data collection; 3) data analysis; and 4) preparation of oral presentations. Students, in groups of 3-4, select a
topic in the area of heavy metals in environmental geochemistry. They conduct a literature review of their chosen
topic and seek to find articles that are current and relevant to our local conditions in Southeastern Pennsylvania.
After the literature search, the group then develops a research question and hypothesis that can be answered in
1 3-hour class period. The next task is for the groups to determine what type(s) of sample they will need to
analyze to answer their question. The Handheld XRF has the ability to non-destructively determine heavy metal
concentrations in rock and soil/sediment samples in about 1 minute per sample. As a class, we take the XRF to
a protected natural area on WCU’s campus, the Gordon Natural Area (GNA) for collecting data. Most of the
groups will design their projects to analyze samples in the GNA but students can collect samples in other
locations to bring to class for analysis during the field trip. The final presentations that the groups in
Environmental Geochemistry put together suggest that students learn a great deal during the process of openended inquiry-based learning. Many of the concepts that they learn throughout the semester, such as redox
reactions and biogeochemical cycling, finally become tangible to the students. These upper-level geology
students acquire skills in conducting independent research and communicating their results to a scientific
audience. We have also learned a great about deal about heavy metal concentrations in the soils of West
Chester, PA and what processes influence these results.
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