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Abstract

A primary goal of many geoscience courses is to provide students with the
scientific knowledge necessary to make informed decisions about societal issues
that encompass geologic components, e.g. siting dams, opening mines, building in
earthquake zones, etc. Unfortunately, many geoscience courses provide students
with a wealth of geologic and scientific content, but do not assist them with
developing the tools (literacies) necessary to master this content. In addition,
courses commonly fail to help students develop life-long practices for applying
scientific knowledge to societal issues in a logical, systematic and effective manner.

As part of a U.S. Department of Education Fund for the Improvement of
Postsecondary Education grant, we identified literacies (tools) that students must
master to turn geologic knowledge into geologic understanding. In light of these
literacy classes, we redesigned our courses so that literacies are integrated into all
aspects of the class, e.g.reading, lab and lecture, thereby providing students with
continuous and extensive practice while they learn and master geoscience content.
The resultant geologic understanding is applied to a variety of societal issues, giving
students practice with the skills they will need as citizens to make informed, rational
decisions about a variety of societal issues.
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Scientific and Citizenship Literacies

Literacies: Tools necessary for understanding and application of scientific information

Scientific Literacies
Fundamental (common to many disciplines)
1.quantitative calculations
2. qualitative assessment A
3.reading graphs, charts and tables
Technical (specific to geosciences)
1. map interpretation
2.spatial visualization
3. temporal conceptualization
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The Courses

The literacy focus is being employed in three courses at the University of Wyoming. In the introductory
geology course for both majors and non-majors, Physical Geology, the labs have been revised to
incorporate the fundamental and technical literacies. These scientific literacies as well as the citizenship
literacies are actively addressed in two upper-division courses for both majors and non-majors: Earth
and Mineral Resrouces and Energy: A Geological Perspective. The upper division courses are built around
case studies in which students examine real life geologic, economic and social issues.

ldentifying Students' Learning Needs

False Assumptions About General Education Science Courses

1.Students are proficient in literacies necessary to master scientific content

2.Students can integrate scientific content into other courses

3.Students, as citizens, can apply integrated scientific knowledge to societal issues
independently

Truths About General Education Science Courses

1.Students need help mastering literacies

2.Students rarely see connections between courses (even within a discipline)
3.Students have difficulty applying information to new settings and situations
4.Students need instruction in literacies integrated with learning scientific content
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We invite you to explore, use and adapt the other case studies developed for our courses. Please visit the websites for the courses
on Earth and Mineral Resources, and Energy: A Geological Perspective. For both sites, use the navigation bar at the top and select
Laboratory then Exercise Schedule. We particularly recommend the exercises on South African gold and Nigerian oil.

Earth and Mineral Resrouces http://www.gg.uwyo.edu/geol3600/index.asp?callINumber=34981
Energy: A Geological Perspective http://www.gg.uwyo.edu/geol3650/index.asp?callNumber=14276
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