· Radioactive dating and relative dating (i.e. stratigraphy, fossils) are used to estimate the time rocks were formed.

· Earth changes can be short term (during a human’s lifetime), such as earthquakes and volcanic eruptions, or long term (over a geological time scale), such as mountain building and plate movements.

· The Earth’s atmosphere has changed over time. 

· For example, the dramatic changes in Earth’s atmosphere

· (i.e., introduction of O2), was caused by the emergence of life on Earth.

· Relate geologic evidence to a record of Earth’s history.

· Explain the presence of sedimentary rock in Kansas.

· Given a choice of diagrams of geologic time scales, choose the one with the correct proportions.

· Recognize that the current accepted age of Earth is about 4.5 billion years.
· Understand that geologic time periods are based on major geologic and paleontologic events (e.g., mass extinctions, glaciation, climatic changes).

· Explain and apply the principle of superposition in establishing relative ages of rock strata.  Understand that radioactive dating has made it possible to assign reference dates to specific rock layers in strata.

· Movable continental and oceanic plates make up Earth's surface; the hot, convecting mantle is the energy source for plate movement.

· Convection circulation in the mantle is driven by the outward transfer of Earth's internal heat.

· Identify convection currents in the mantle as the cause of movement in Earth’s tectonic plates.
· Describe evidence supporting the theory of continental drift (e.g., jigsaw puzzle fit of continents and matching rock formations, locating similar fossils where coastlines appear to have drifted apart, magnetic striping of ocean floors at mid-oceanic ridges).

· Explain volcanic and seismic activity in terms of plate boundaries. Interpret a map showing plate boundaries and volcanoes and earthquakes.

http://volcano.und.edu/vwdocs/volc_images/tectonic_plates.html
· [image: image1.png]



· Identify the three kinds of plate boundaries and match each to the resulting landforms (i.e., mid-ocean ridges and rift valleys at divergent plate boundaries; mountains at convergent plate boundaries—note differences depending on whether the plates are both continental or one is oceanic and one continental; slip [transform] boundaries displace surface features).

Mid Oceanic Ridge Website and Map
http://pubs.usgs.gov/gip/dynamic/baseball.html
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Geological Time Scale

http://www.kean.edu/~csmart/Observing/04.%20Geologic%20time.pdf

The student understands the current scientific explanation of the origin and structure of the universe.
· The formation of the universe began with an expansion of gases from a hot, dense state. By studying the light emitted from distant galaxies, it has been found that galaxies are moving apart from one another.

· The red shift of light emitted by distant galaxies, explained by the Doppler Effect, supports the conclusion that the universe is expanding.

· Galaxies are a level of organization of the universe.

· There are at least 100 billion galaxies in the observable universe. Galaxies are organized into clusters and superclusters with large voids between

· them.

· The sun is a second-generation star, which, along with our galaxy (the Milky Way, which includes about 100 billion stars), formed billions of years after the Big Bang.
· Recognize superclusters as the largest astronomical structure in the universe.

· Understand that the Milky Way seen in the night sky is the galaxy in which our solar system is located.

· Identify the orders of magnitude of astronomical numbers (i.e., billions of stars in a galaxy, billions of galaxies, universe’s age in billions of years, several light years to the nearest star, millions of light years to the nearest galaxy).

· Arrange the levels of organization of astronomical structures

· (sun, solar system, galaxy, cluster, supercluster, universe).

· Understand that low-level background radiation throughout the universe supports the Big Bang theory of the origin of the universe.

Stellar evolution
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http://www.astunit.com/tutorials/stellar.htm
http://ltc.cit.cornell.edu/courses/astro101/java/evolve/evolve.htm
· Condensation of gases, due to gravity, is a foundation for the formation of stars.

· The life cycle of the star begins with the nebula, which contains mostly hydrogen and helium. Heavier elements were, and continue to be, made by the nuclear fusion reactions in stars or formed during supernovae.

· The Hertzsprung-Russell (H-R) diagram is one method used to classify stars. The Sun is a main sequence star.

· Stars are classified by their color, temperature, age, apparent brightness, and distance from Earth.

· Understand that star color is related to star temperature (i.e., long wavelength [red] are cooler; short wavelength [blue] are hotter)
· Understand that atoms of elements more massive than hydrogen are formed by fusion reactions in stars or during supernovae of stars.

· Understand that fusion reactions in stars release large amounts of energy, including solar energy striking Earth.

· Explain that changes during the evolution of a star are caused by shifts in the balance between gravitational collapse and nuclear fusion.

· Explain that increasing gravitational forces, caused by the increasing density of stellar matter, can cause stars to collapse to form neutron stars or black holes.

· Given a Hertzsprung-Russell diagram:

i. Supply missing axis labels (i.e., temperature, luminosity).

ii. Indicate the group to which Earth’s sun belongs.

iii. Locate and describe the basic characteristics of the main sequence group, giants, and dwarfs.

The student understands the relationship between the Earth, Moon, and Sun explains the seasons, tides and moon phases.
http://e-pagination.com/teaching/01_EarthMoonSun-SeasonsPhasesEclipsesTides/Assessments/Seasons%20Moon%20Phases%20Eclipses%20Tides%20Review%20KEY.doc
The angle of incidence of solar energy striking Earth’s surface affects the amount of heat energy absorbed at Earth’s surface.

The gravitational relationship between Earth, the moon, and the sun causes tides.

Identify the moon as having the greatest effect on the tides of Earth’s oceans.

Explain why the lunar eclipses occur only at the time of a full moon and solar eclipses only occur at the time of a new moon.

Explain that seasonal temperature variation at a given latitude results from Earth’s axis being tilted with respect to the plane of its orbit, and that this relationship is the result of three factors:
i. Changes in the angle of incidence changes the area over which the rays are spread.

ii. Changes in the angle of incidence changes the amount of energy-absorbing atmosphere through which the rays must pass.

iii. Changes in the inclination of a hemisphere toward or away from the sun changes the hours of sunlight per day.

· Recognize that distance from the sun is NOT a factor in the cycle of seasons.

· Understand that the gravitational attraction of the moon and, to a lesser extent, the sun cause ocean tides, and be able to locate areas of high and low tides on an Earthmoon- sun diagram.

· Arrange phases of the moon in the order of occurrence.

· Given an Earth-moon-sun diagram, identify the phase of the moon.

· Given a phase of the moon, identify the Earth-moon-sun

diagram that would result in that phase.

