Summit County ESC Standards-Based Science Course of Study 2003


HIGH SCHOOL ELECTIVE
ASTRONOMY (USED AS A SEMESTER 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)

· 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)

· Explain how scientists obtain information about the universe by using technology to detect electromagnetic radiation that is emitted, reflected or absorbed by stars and other objects. (ES-12-1)
· Explain how the large-scale motion of objects in the universe is governed by gravitational forces and detected by observing electromagnetic radiation. (ES-12-2)
· Explain how information about the universe is inferred by understanding that stars and other objects in space emit, reflect or absorb electromagnetic radiation, which we then detect. (ES-12-3)
· Explain how astronomers infer that the whole universe is expanding by understanding how light seen from distant galaxies has longer apparent wavelengths than comparable light sources close to Earth. (ES-12-4)
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)
· 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)

· 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-11-14)
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:

· Differentiate among types of telescopes.

· Draw diagrams of the light path in different types of telescopes.

· Describe functions of radio telescopes.

· Describe the electromagnetic spectrum and relate it to the functions of light and radio telescopes.

· Describe physical and chemical properties of stars.

· Locate famous constellations in the night sky.

· Differentiate among types of stars.

· Describe the formation of stars.

· Describe the life cycle of stars.

· Describe the properties of the sun and place it in the life cycle of stars.

· Compare and contrast galaxies and universe.

· Describe distance related to stars, galaxies and universe.

· Describe new measurement units such as light year and parsec.

· List the characteristics of the sun.

· Describe the layers of the sun, sunspots, and solar wind.

· List the members of our solar system.

· Describe the related motions of the members of our solar system.

· Describe the work of early scientists who determined the motions of our solar system.
· Research the contributions of Galileo, Tycho, Kepler, and Newton to the knowledge of our solar system and its motions.

· Describe the properties of the inner planets.

· Name the outer planets.

· Describe the properties of the outer planets.

· Name and describe the satellites of each planet.

· Differentiate among comets, asteroids, meteoroids, meteors, and meteorites.

· Create a timeline of lunar exploration.

· Research the types of spacecraft and missions used to explore the moon.

· Describe the contributions of the United States and Russia to knowledge of the moon.

· Describe the properties of the moon.

· Explore the theories of the formation of the moon.

· Describe physical features of the moon’s surface.

· List the phases of the moon.

· Illustrate the motions of the moon and the Earth.

· Describe the positions of the Earth, moon, and sun in the role of lunar and solar eclipses.

· Investigate the roles of the moon and sun on the tidal movements on the Earth.

· Explain the motions of the Earth as it rotates on its axis and revolves around the sun.

· Draw diagrams of the Earth on its tilted axis.

· Recognize the relationship of the Earth’s motion to the concept of time and time zones of the United States and the world.

· Discuss the need for time zones.

· Diagram the earth’s path around the sun.

· Describe the effects of Earth’s revolution around the sun and how that relates to seasons on Earth.
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