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An Example of an Application of the GCC: Learning Objectives for an Intro Physical Geology Course – large lecture section
Course Description: In GEOL 101 students will utilize scientific methodologies to make observations and interpret the underlying processes that operate at the surface as well as within the Earth’s interior. Over the course of the semester students will discover that geology unites the broad disciplines of biology, chemistry and physics to seek an understanding of the Earth.

Learning Objectives for Geol 1303: The learning objectives for this course are tied to seven major conceptual themes: 

· People & Geosciences

· Nature of Science



· Geospatial Visualization Skills

· Data Collection & Organization

· Data Analysis



· Geoscience Systems: processes and phenomena

· Deep Time





General and specific learning objectives summarized below fall under the umbrella of these seven major themes.

Students should be able to:

General Learning Objectives: 
• Develop skills to distinguish observations from interpretations. NATURE OF SCIENCE
• Generate complex models with predictive capabilities. NATURE OF SCIENCE
• Interpret incomplete data sets to derive a testable hypothesis. NATURE OF SCIENCE
• Observe nature and infer geologic processes and events that occur beyond a human temporal reference frame. DEEP TIME
• Understand deep time, geologic rates, durations, scales, and the relationship between episodic events and time integrated history. DEEP TIME
• Think simultaneously about temporal and spatial relations across many scales. DEEP TIME
• Develop and utilize 3-D visualization skills to understand geologic spatial relationships. GEOSPATIAL VISULAIZATION SKILLS

• Integrate diverse data sets from many sub-disciplines. DATA ORGANIZATION & COLLECTION

• Describe, graphically illustrate, and interpret various types of geologic data. DATA ANALYSIS
• Recognize misconceptions concerning earth science in the media. People & Geosciences
• Develop and utilize interpersonal skills and collaborative relationships when solving complex geologic problems. People & Geosciences
Specific Learning Objectives
• Recognize morphological differences between composite and shield volcanoes and how magma composition controls eruptive style. GEOSCIENCE SYSTEMS
• Predict the type of volcanic eruption based on tectonic setting and lava composition. GEOSCIENCE SYSTEMS
• Predict the depositional environment of various sedimentary rocks based on hand sample analysis and modern analogs. GEOSCIENCE SYSTEMS
• Recognize the influence that temperature and pressure have on mineral paragenesis and metamorphic rock texture. GEOSCIENCE SYSTEMS
• Explain why hydrocarbon systems are developed in specific tectonic regions and what variable control their formation and production. GEOSCIENCE SYSTEMS
• apply scientific methodologies to evaluate earth systems phenomena. GEOSCIENCE SYSTEMS
• explain how geysers form. GEOSCIENCE SYSTEMS
• construct a geometrically reasonable mental model of the three plate boundary types and predict the type of plate boundary that occurs given a number of observations of landforms and lithology associations (e.g., trenches, proximal active volcanoes, seismicity with thrust focal plane solutions vs. horst-grabens, thick basin accumulations, normal fault-plane solutions, bimodal volcanism, etc.). GEOSCIENCE SYSTEMS
• make predictions about the formation of lithified sedimentary rocks based on observations of modern depositional environments. GEOSCIENCE SYSTEMS
• explain the origin of South Plains water resources and how they are linked to Pleistocene geology and environment. GEOSCIENCE SYSTEMS
• explain the presently contrasting topography between the Southern High Plains and the Rocky Mountains. GEOSCIENCE SYSTEMS 
• predict where tsunamis (or earthquakes) are likely to be generated and areas of future tsunami (or earthquake) hazard. GEOSCIENCE SYSTEMS
• explain how stream power may control the shape of a river system. GEOSCIENCE SYSTEMS
• recognize and explain the topographic variations between mountain ranges such as the Rockies, Euopean Alps, Himalaya, Cascades, Tibetan Plateau, Cap Rock Canyon/Palo Duro Canyon, Mid-Atlantic Ridge in terms of elevation, erosional phenomena, and plate tectonic influence. GEOSCIENCE SYSTEMS
• posit and test hypotheses for Phanerozoic extinction events. NATURE OF SCIENCE
• evaluate whether or not plate tectonics may have occurred on Mars and Venus. NATURE OF SCIENCE
• Identify various landforms and the processes that contribute toward their evolution. GEOSPATIAL VISUALIZATION SKILLS
• Locate themselves on a topographic map. GEOSPATIAL VISUALIZATION SKILLS
• construct a geometrically reasonable mental model of the interior of the earth, including the various layers. GEOSPATIAL VISUALIZATION SKILLS
• Predict the orientation and type of fault that predominates at each plate boundary. GEOSPATIAL VISUALIZATION SKILLS
• Visualize and construct a basic geologic cross section that depicts the architecture of the earth at depth. GEOSPATIAL VISUALIZATION SKILLS
• Recognize major rock-forming minerals. DATA ORGANIZATION & COLLECTION
• Explain how to locate the epicenter of an earthquake. DATA ANALYSIS
• explain why large earthquakes (moment mag. > 7) are not likely in west Texas as compared to New Madrid, Los Angles, or Japan. DATA ANALYSIS
• explain how the composition of lavas that erupt from a volcano may indicate the nature of mantle melting (water-present/absent) and crustal melting. DATA ANALYSIS
• Read and evaluate topographic, geologic, and hazard assessment maps. DATA ANALYSIS
• Explain the formation and eruptive behavior of a volcano such as Mt. St. Helens. DATA ANALYSIS
• read and interpret basic graphs displaying variations of 2 or 3 variables. DATA ANALYSIS
• explain the differences between absolute and relative age dating. DEEP TIME
• Construct a basic geologic history based on cross-cutting relationships and stratigraphic laws. DEEP TIME
• explain and evaluate at least five lines of evidence that the Earth is very old. DEEP TIME
• develop a testable hypothesis for the evolution of a sequence of rocks based on cross-cutting relations and stratigraphic laws. DEEP TIME
• explain the geologic evolution (including age of rocks, paleogeography, tectonic evolution) of the rocks that underlie their hometown. People & Geosciences
• Recognize societal dependence on mineral resources. People & Geosciences
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