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ARTS AND SCIENCES DIVISION
Biological & Physical Sciences


COURSE TITLE: Introduction to Earth Science

CREDITS: 4.0

PRE-REQUISITES: Placement in ENG 1100

CO-REQUISITES: Not Applicable

COURSE DESCRIPTION: This course is an introduction to the complex science that makes up our planet. We will look at many aspects of the Earth, including minerals, the building blocks of rocks; internal processes and their results, including earthquakes and volcanoes; external processes including water and wind erosion; the extreme environments (glaciers and deserts); the resources we use to enhance and advance our lives; and the current topics we need to be concerned with, including ozone issues, global warming, fossil fuels, alternative energy resources, the planet’s weather systems, and other current topics.

COURSE LEARNING OUTCOMES:
1. Students will explain and recall basic facts, principles, theories, and methods of modern geology including plate tectonics, terrestrial geology, earthquakes, volcanoes, weathering, and erosion; sustainability issues related to global climate.
2. Students will describe and explain the significance of key events in the geological, hydrological, atmospheric and biological history of the earth as recorded in the Earth’s History.
3. Students will be able to discuss the inter-dependence of scientific and technological developments in measuring and modeling physical and chemical aspects of earth environments.
4. Students will explain the ways in which aspects of geology impact society.
5. Students should be able to describe the relationship between science and societal decision-making pertaining to natural hazards, natural resources, global climate and human sustainability.

LAB LEARNING OUTCOMES
1. Describe and recognize physical samples of minerals and rocks and interpret the ways and environments in which they form and interpret topographic and geologic maps.
2. Describe and recognize various Earth systems and cycles and the environments in which they form, including the water cycle, chemical cycles, and atmospheric cycles.
3. Demonstrate proper and safe use of laboratory techniques, tools, and instruments.

OT36 LEARNING OUTCOMES:
1. Understand the basic facts, principles, theories and methods of modern science.
2. Explain how scientific principles are formulated, evaluated, and either modified or validated.
3. Use current models and theories to describe, explain, or predict natural phenomena.
4. Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
5. Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
6. Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
7. Explain how scientific principles are used in understanding the modern world, and understand the impact of science on the contemporary world.
8. Gather, comprehend, apply and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

TAG LEARNING OUTCOMES: Not Applicable

COURSE MATERIALS:
Marshak and Rauber, 2020. Earth Science. W. W. Norton and Company. (e-book)

Smart Work 5. The code will allow you access to the Mastering Geology website and all the HWQs.

Richardson, J.G., 2023. Introduction to Earth Science Laboratory Manual. Top Hat Publishing. (digital lab manual)

STANDARDS AND METHODS FOR EVALUATION:
Columbus State Community College is committed to assessment (measurement) of student achievement of academic outcomes. This process addresses the issues of what you need to learn in your program of study and if you are learning what you need to

learn. The assessment program at Columbus State has four specific and interrelated purposes:
1. to improve student academic achievement;
2. to improve teaching strategies;
3. to document successes and identify opportunities for program improvement;
4. to provide evidence for institutional effectiveness.
In class, you are assessed and graded on your achievement of the outcomes for this course. You may also be required to participate in broader assessment activities.

COLLEGE SYLLABUS STATEMENTS

Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

UNITS OF INSTRUCTION, OUTCOMES AND ASSESSMENT ALIGNMENT:

Week 1
Unit of Instruction: Introduction to the earth & metric system
Course Learning Outcomes: Upon completion of this unit, students will understand the formation and age of the Earth, its position in space, and the concept of deep time. They will be introduced to Earth's major systems, including the hydrosphere, atmosphere, and interior. Students will also learn the fundamentals and practical applications of the metric system.
OT36 Learning Outcomes: 1,3,6,7,8
Assessment Methods: SmartWork 5 assignment, metric system laboratory assignment.

Week 2
Unit of Instruction: Plate Tectonics
Course Learning Outcomes: Upon completion of this unit, students will demonstrate an understanding of the historical development of the plate tectonics theory. They will also be able to identify the different types of plate boundaries, describe the processes that occur at each, and explain the surface features formed as a result.
OT36 earning Outcomes: 1,2,3,5,7,8
Assessment Methods: SmartWork 5 assignment, completion of plate tectonics laboratory exercise: measuring plate movement, sea-floor age, and subduction rates. (Quiz 1)

Week 3
Unit of Instruction: Minerals: Formation and Use
Course Learning Outcomes: Upon completion of this unit, the students will demonstrate an understanding of how different minerals form and the environments in which they form. Students will also understand mineral properties and identification of minerals in the field.
OT36 Learning Outcomes: 3,4,5,7,8
Assessment Methods: SmartWork 5 assignment, completion of the mineral laboratory exercise: identification and classification of mineral specimens, general occurrences of minerals groups, and everyday mineral use.

Week 4
Unit of Instruction: The Rock Cycle: Igneous Rocks
Course Learning Outcomes: Upon completion of this unit, the students will demonstrate an understanding of how different types of igneous rocks form under different conditions. In addition, they will learn how to identify rocks and make educated assumptions as to where they formed geographically.
OT36 Learning Outcomes: 2,4,5,7,8

Assessment Methods: SmartWork 5 assignment, completion of the igneous rocks laboratory exercise: identification and classification of igneous rocks, understanding of occurrences of igneous rocks and plate boundaries, and everyday occurrences of igneous rocks.

Week 5
Unit of Instruction: The Rock Cycle: Sediment & Sedimentary Rocks
Course Learning Outcomes: Upon completion of this unit, students will understand how various depositional environments contribute to the formation of different types of sedimentary rocks. They will also be able to identify sedimentary rocks and explain how and why each formed within its specific depositional environment.
OT36 Learning Outcomes: 2,4,5,7,8
Assessment Methods: SmartWork 5 assignment, completion of the sedimentary rock laboratory exercise: identification of the three types of sedimentary rocks, the depositional environment where they form, and everyday use of sedimentary rocks.

Week 6
Unit of Instruction: The Rock Cycle: Metamorphic rocks and metamorphism & weathering
Course Learning Outcomes: Upon completion of this unit, students will understand the processes and environments in which metamorphic rocks form, including the different types of metamorphism. They will be able to distinguish between parent and daughter rocks. Students will also learn how weathering fits into the rock cycle, differentiate between physical and chemical weathering, and explain the influence of climate on these processes. Laboratory examples will reinforce the concepts of physical and chemical weathering.
OT36 Learning Outcomes: 2,4,5,7,8
Assessment Methods: SmartWork 5 assignment, completion of the metamorphic rocks laboratory exercise: identification and classification of metamorphic rocks, recognition of their parent rocks, and an understanding of their everyday uses. (Examination 1)

Week 7
Unit of Instruction: Earth’s Interior: Volcanism and Volcanic Hazards
Course Learning Outcomes: Upon completion of this unit, students will understand the factors that control volcanic eruptions, different types of eruptions, and the different types of volcanoes and modern examples. Additionally, the students will explore different types of volcanic hazards and volcanic landscapes.
OT36 Learning Outcomes: 2,3,5,7,8
Assessment Methods: SmartWork 5 assignment, completion of the volcanoes laboratory exercises: examine how volcanic hazards from various regions around the world impact societies and civilizations.

Week 8
Unit of Instruction: Earth’s Interior: Earthquakes and Seismic Hazards
Course Learning Outcomes: Upon completion of this unit, students will understand the factors that cause earthquakes and how seismic waves travel through the Earth. They will also learn how the Richter and Mercalli scales are used to measure earthquakes, identify associated seismic hazards, and recognize seismic risk areas at both global and local scales.
OT36 Learning Outcomes: 2,3,5,7,8
Assessment Methods: SmartWork 5 assignment, completion of the earthquakes laboratory: identifying earthquake epicenters, interpreting seismograms, recognizing seismic hazard areas, and understanding the societal impacts of earthquakes. (Quiz 2)

Week 9
Unit of Instruction: Earth’s Extreme Environments: Glaciers and Deserts
Course Learning Outcomes: Upon completion of this unit, students will understand the earth’s extreme environments. The students will understand how glaciations have occurred throughout the history of the planet, alpine v. continental glaciations and associated landscapes. Additionally, the student will understand how and why deserts appear on the planet, different types of dunes, and the process of desertification.
OT36 Learning Outcomes: 1,2,3,6,7,8
Assessment Methods: SmartWork 5 assignment, completion of the glacial laboratory exercises: identifying specific landforms on maps and understanding their formation processes, including interpretation of Ohio’s glacial map. Completion of the desert laboratory exercises: identifying various types of dunes and analyzing the environmental conditions that influence their distribution.

Week 10
Unit of Instruction: The Water Cycle I: Water On & Below the Surface
Course Learning Outcomes: Upon completion of this unit, students will demonstrate an understanding of the relationship and interactions between surface water and groundwater. They will learn about various drainage patterns, stream types, stream flow characteristics, and types of aquifers. The unit will also cover the hazards associated with streams, flooding, and groundwater extraction.
OT36 Learning Outcomes: 3,4,6,7,8
Assessment Methods: SmartWork 5 assignment, completion of the streams and flooding laboratory: stream flow and drainage, floodplain exercises, groundwater flow exercises, and modern examples of each.

Week 11
Unit of Instruction: The Water Cycle II: Oceans & Coastlines
Course Learning Outcomes: Upon completion of this unit, the students will demonstrate an understanding of the complex relationship between the oceans and the atmospheres, and the actions of currents, tides, and waves and the role they play in

society. Additionally, the students will understand the complex workings of the world’s coastlines, and the different landforms associated with them.
OT36 Learning Outcomes: 3,4,6,7,8
Assessment Methods: SmartWork 5 assignment, completion of the oceans and coastlines laboratory exercise: impact of waves and tides on coastlines, general exploration of the world’s oceans, and discussion of current, relevant ocean-related topics. (Examination 2)

Week 12
Unit of Instruction: Geologic Time and Life Through Time
Course Learning Outcomes: Upon completion of this unit, the students will demonstrate an understanding of how geologists create the geologic time scale, and the difference between relative and absolute age dating, a brief introduction of life through time and the role of mass extinctions through time.
OT36 Learning Outcomes: 1,2,4,5,7,8
Assessment Methods: SmartWork 5 assignment, completion of relative age dating exercises: use of Steno’s Principles to complete absolute age dating exercises and to date Ohio rocks.

Week 13 & 14
Unit of Instruction: Earth’s Resources: renewable & Non-renewable
Course Learning Outcomes: Upon completion of this unit, students will understand Earth's mineral resources and their roles in society. They will also be able to distinguish between renewable and nonrenewable resources, evaluate how these resources are currently used, and consider their sustainable use in the future.
OT36 Learning Outcomes: 2,3,4,6,7,8
Assessment Methods: SmartWork 5 assignment, completion of laboratory exercises: perform calculations of coal, oil, and natural gas reserves based on current market prices, and develop an understanding of where and how renewable energy resources can be effectively utilized.

Week 14 & 15
Unit of Instruction: Earth’s Weather & Climate Systems
Course Learning Outcomes: Upon completion of this unit, the students will demonstrate an understanding of the Earth’s weather systems from drought to severe weather, hurricanes and tornadoes, and severe winter weather. Students will understand current changes in the climate system and explore their potential impacts on the planet’s future.
OT36 Learning Outcomes: 1,2,3,4,5,6,7,8
Assessment Methods: SmartWork 5 assignment, completion of laboratory exercises: understand current weather patterns and the impact of different fronts on local weather conditions. Interpret weather maps.
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