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Components of an Exemplary Earth Science Education:  

Undergraduate Program Objectives and Expected Student Outcomes


Undergraduate Majors in the Department of Geology and Environmental Geosciences are expected to demonstrate a broad variety of skills and knowledge throughout their progress through the program and when they matriculate.  For purposes of assessment, and to ensure that students have a clear understanding of what is expected of them throughout the program, the Department of Geology and Environmental Geosciences divides these skills and knowledge into eight basic categories we refer to as “Components of an Exemplary Earth Science Education.”  This document defines those components and describes some of the key expected student outcomes for each component.  The objective of the program is to ensure all students receive training in, and demonstrate proficiency in each of the following eight basic categories of earth science skills and knowledge:

1.
Earth Materials

Earth comprises many different materials whose formation, composition and distribution are intimately associated with one another.  A wide variety of Earth processes and features may be diagnosed by the presence or absence of these materials.  Students will be able to identify, describe, compare, and contrast rocks, minerals, sediments, and soils.  Additionally, they will be able to describe the distribution of these materials on Earth and describe their formation.

2.
Earth Features

Surface and internal Earth processes act on Earth materials to create Earth features that range in size from microscopic to global (e.g., rivers, deltas, faults, moraines, karst, sedimentary bedding structures, the Earth’s magnetic field, the sea floor, volcanoes, Earth’s internal structure, tectonic foliation).  Students will be able to recognize and describe specific modern and ancient Earth features, and be able to explain how they are formed and modified by the interactions of various Earth processes.

3.
Earth Processes

Earth is continually modified by the combined actions of countless processes.  Students will be able to discuss the fundamental physical, chemical, and biological processes that operate in and on the Earth system.  They will be able to explain the interconnections among various earth processes, describe how processes acting together can create specific geological environments, and reconstruct how Earth processes have evolved and varied in significance over geological time.

4.
Interpretation of the Geologic Record

Earth history is derived from collective scientific observations and interpretations of the geologic record.  The geologic record is held within Earth materials and features whose composition and distribution may vary over space and time   Students will be able to describe the basic history of the solar system, discuss the earth system, including the geologic time scale, the evolution of life, long-term changes in global climate, major transgression and regression events, and the configuration of tectonic plates during key intervals of geologic time.  Students will also be able to explain linkages between the causes and effects of major Earth events, and reconstruct Earth processes or environments from evidence identified in the geologic record.

5.
Collection, Evaluation, and Manipulation of Data

Scientific inquiry and interpretation relies on accurate collection and evaluation of observational and experimental data.  Interpretations are only as good as the data that support them, and scientists must strive to maintain excellence in collecting and handling data.  Consequently, students must be able to accurately collect and synthesize field and laboratory observations or data.  They must be able to assess the data quality, recognize sources of data error and bias, and demonstrate basic proficiency with computer programs used to organize, manipulate, analyze and present data.

6.
Communication

The successful advance and use of scientific knowledge and understanding requires effective communication, not only amongst scientists, but also amongst scientists, governments, educators, and the public.  To ensure that graduates of the program are effective communicators, students will be able to conduct literature research, summarize the work of others, write technical summaries of research, prepare public presentations, and explain technical information to general audiences, including primary and secondary school students and teachers.

7.
Scientific Analysis

Scientific analysis is higher-order critical thinking and creative reasoning that requires students to apply their knowledge and skills in novel ways.  Students who can effectively perform this critical thinking will be able to devise original research plans, formulate testable scientific hypotheses, develop multiple working hypotheses to interpret scientific data and observations, assess the quality and accuracy of scientific reporting in the modern media, and assess the approach and results of their own research, as well as the research of others.

8.
Societal Significance of Geoscience

Geoscientists have long been at the forefront of the battle for environmental preservation and for the safe, efficient and logical exploitation of Earth’s natural resources.  To continue this tradition, and to assist in producing an environmentally conscientious public, students will be able to recognize, describe and explain short- and long-term environmental issues and risks faced by humans and induced by human activities.  In addition, they will be able to explain the ways that geoscience contributes to society, including natural hazard assessment, water and mineral resource management, energy resource exploration and utilization, waste management, environmental protection, environmental and climate change, and education.
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