Summit County ESC Standards-Based Science Course of Study 2003


HIGH SCHOOL ELECTIVE

EARTH SYSTEM SCIENCE IN THE COMMUNITY (BASED ON THE COURSE “EARTH SYSTEM SCIENCE IN THE COMMUNITY”, USED AS A YEAR-LONG OR BLOCK-SCHEDULED COURSE)




Earth and Space Sciences Standard (ES)

	11-12 Benchmarks
	Grade Level Indicators 

and Sub-Objectives


	Teaching Strategies/Resources

	By the end of the 11-12 program, the student will:

Earth and Space Sciences
· Explain how technology can be used to gather evidence and increase our understanding of the universe. (ES-A)

· Describe how Earth is made up of a series of interconnected systems and how a change in one system affects other systems. (ES-B)

· Explain that humans are an integral part of the Earth’s system and the choices humans make today impact natural systems in the future. (ES-C)

· Summarize the historical development of scientific theories and ideas and describe emerging issues in the study of Earth and space sciences. (ES-D)
	By the end of Eleventh/Twelfth Grades, the student will:

The Universe

· Describe how the early Earth was different from the planet we live on today, and explain the formation of the sun, Earth and the rest of the solar system from a nebular cloud of dust and gas approximately 4.5 billion years ago. (ES-11-1)

Earth Systems

· Analyze how the regular and predictable motions of Earth, sun and moon explain phenomena on Earth (e.g., seasons, tides, eclipses and phases of the Moon). (ES-11-2)

· Explain heat and energy transfers in and out of the atmosphere and its involvement in weather and climate (radiation, conduction, convection and advection). (ES-11-3)

· Explain the impact of oceanic and atmospheric currents on weather and climate. (ES-11-4)

· Use appropriate data to analyze and predict upcoming trends in global weather patterns (e.g., el Niño and la Niña, melting glaciers and icecaps, changes in ocean surface temperatures). (ES-11-5)

· Explain how interactions among Earth’s lithosphere, hydrosphere, atmosphere and biosphere have resulted in the ongoing changes of the Earth’s system. (ES-11-6)

· Describe the effects of particulates and gases in the atmosphere including those originating from volcanic activity. (ES-11-7)

· Describe the normal adjustments of Earth, which may be hazardous for humans.  Recognize that humans live at the interface between the atmosphere driven by solar energy and the upper mantle where convection creates changes in Earth’s solid crust.  Realize that as societies have grown, become stable and come to value aspects of the environment, vulnerability to natural processes of change has increased. (ES-11-8)

· Explain the effects of biomass and human activity on climate (e.g., climatic change and global warming). (ES-11-9)
· Interpret weather maps and their symbols to predict changing weather conditions worldwide (e.g., monsoons, hurricanes and cyclones). (ES-11-10)

· Analyze how materials from human societies (e.g., radioactive waste and air pollution) affect both physical and chemical cycles of Earth. (ES-11-11)

· Explain ways in which humans have had a major effect on other species (e.g., the influence of humans on other organisms occurs through land use, which decreases space available to other species and pollution, which changes the chemical composition of air, soil and water). (ES-11-12)

· Explain how human behavior affects the basic processes of natural ecosystems and the quality of the atmosphere, hydrosphere and lithosphere. (ES-11-13)
· Conclude that Earth has finite resources and explain that humans deplete some resources faster than they can be renewed. (ES-11-14)

· Investigate how thermal energy transfers in the world’s oceans impact physical features (e.g., ice caps, oceanic and atmospheric currents) and weather patterns. (ES-12-5)

· Describe how scientists estimate how much of a given resource is available on Earth. (ES-12-6)

Historical Perspectives and Scientific Revolutions

· Use historical examples to show how new ideas are limited by the context in which they are conceived; are often rejected by the social establishment; sometimes spring from unexpected findings; and usually grow slowly through contributions from many different investigators (e.g., global warming, Heliocentric Theory and Theory of Continental Drift). (ES-11-15)

· Describe advances in Earth and space science that have important long-lasting effects on science and society (e.g., global warming, Heliocentric Theory and Plate Tectonics Theory). (ES-11-16)

Sub-Objectives to Meet Indicators:

Earth’s Dynamic Geosphere

· Map the geographic distribution of active volcanoes.

· Read maps to locate volcanoes.

· Locate volcanic landforms using topographic maps.

· Describe the relationship between how and why lava flows and temperature and composition.

· Describe pyroclastic flows and lahars.

· Examine volcanic history of the local community using geologic maps and igneous rock identification.

· Explain how volcanoes are related to the formation of the atmosphere and the hydrosphere.

· Investigate the effects of volcanoes on climate.

· Research how active volcanoes are monitored.

· Discuss the ability of scientists to predict eruptions of volcanoes.

· Investigate models for earthquake origin and movement of earthquake waves.


· Relate plate tectonics to earthquakes, volcanoes, and mountain building.

· Using models, explore the reduction of risks by modifying structures.

· Examine the concept of plate tectonics.

· Describe how portions of the lithosphere move.

· Measure and graph the speed of the plate movement.


· Using a simple seismometer, record passing of earthquake waves.

· Describe the size of the earthquake by its magnitude and intensity.

· Discuss what controls the distribution of earthquakes.

· Research global cycles and assess their local risk.
Understanding Your Environment



· Identify local areas of erosion and deposition.

· Discuss geologic processes shaping the local community’s features.

· Differentiate among igneous, sedimentary and metamorphic rocks.

· Identify rocks based on classification schemes.

· Explore the relationship between rocks and plate boundaries.

· Investigate land features such as folds, faults, and glacier-caused features.

· Discuss how change is a natural phenomenon.

· Study large and small streams in the local area.

· Investigate how rivers change along their path.

· Determine the drainage basin of the local river system.

· Investigate how the river system has influenced the history and development of the community.

· Classify sediment by size, composition, and shape.

· Explore the relationships between the transported particle size, stream velocity, and stream channel characteristics.

· Determine the effects of stream transport on land use.

· Study the watershed of the community.

· Determine the origin of the local water supply.

· Investigate urban heat islands and their effects on ozone pollution.

· Map flood plains and determine flood patterns.

· Map soils, determine soil profiles, and design tests to determine soil quality.

· Investigate relationships between population trends and distribution, land use, and resources.

Earth’s Fluid Spheres

· Describe changes in oceanic and atmospheric circulation patterns associated with El Niño.

· Describe how El Niño alters local and regional weather patterns.

· Investigate topics such as salinity, currents, and ocean productivity.

· Describe how thunderstorms form.

· Identify storm-associated hazards likely to affect the local community.

· Identify cloud types and their relationship to storms.

· Describe air masses and how they are associated with fronts.

· Describe the conditions necessary for a tornado to form.

· Practice tornado safety procedures.

· Interpret weather maps.

· Interpret contour maps.

· Graph tornado frequency.

· Describe effects of glaciers on the local community.

· Examine the properties of ice.

· Analyze response of glaciers to changes in climates.

· Analyze the impact of glaciers on sea level changes, including changing river drainage patterns and catastrophic flooding.

Earth’s Natural Resources

· Examine different ways that energy is used today compared to the past.

· Investigate how energy is changed from one form into another to do work.

· Evaluate energy efficiencies.

· Discuss the variety of mineral-based materials needed in our society.

· Determine the effects, both economical and environmental, of mineral resource development.

· Explore minerals and their properties.

· Determine how to measure domestic water usage.

· Discuss conservation of water through revised use and management.

· Determine water sources vulnerable to pollution by human use and natural processes.

· Determine factors that affect availability and costs of raw materials.

· Describe the impact on the environment when obtaining the materials.

· Study the systems and classification of minerals and ores.

· Determine the location and types of mineral deposits in Ohio.

· Investigate methods of mining and mineral ore processing while assessing the environmental impact.

· Identify the variety of water resources available in local areas.

· Determine “income and expenditure” of water resources.
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