Meteorology and Astronomy
(.5 credit)

Approved February 2011

Meteorology: Basic Components of Earth’s Atmosphere
	Essential Understandings: 

1. Energy enters the Earth system primarily as solar radiation and eventually escapes as heat. 

2. Heating of Earth’s surface and atmosphere by the sun drives convection within the atmosphere and oceans, producing winds and ocean currents. 

3. Climate is the long-term average of a region’s weather and depends on many factors. 

4. The composition, structure, and properties of Earth’s atmosphere form the basis of Earth’s weather and climate.

	Content Standards:

1. Understands atmospheric processes and the water cycle.  

2. Knows how winds and ocean currents are produced on the Earth’s surface (e.g., effects of unequal heating of the Earth’s land masses, oceans, and air by the sun: effects of gravitational forces acting on layers of different temperatures and densities in the oceans and air; effects of the rotation of the Earth). 

3. Understands the nature of scientific knowledge.

4. Understands the nature of scientific inquiry.

5. Understands the scientific enterprise.


	Essential Question: How does energy affect Earth’s atmosphere?

	

	Learning Goals: Students will:

	Define and explain the difference between meteorology and weather.  

	Describe the composition and temperature structure of the atmosphere.

	Discuss the ozone layer, its importance, and the factors that cause its reduction.

	Differentiate among the three methods of heat transfer (conduction, convection, radiation).

	Explain the results of insolation.

	Describe the greenhouse effect.

	Explain why the temperature in the troposphere decreases with height.  

	Describe the formation and destruction of temperature inversions.

	Know how the angle of insolation affects a given region’s temperature (seasonally and daily).

	Compare the heating and cooling of land versus water.  

	Describe and explain the pattern of the world’s isotherms.  


	Suggested Strategies
	· Lab:  Finding the % Oxygen in the Atmosphere

· Layers of the Atmosphere Worksheet/guided notes

· Temperature, Daylight & Seasons worksheet.  

· Read in text/ Define bold and italicized words

· Study Guide:  Earth’s Atmosphere/Atmosphere & Elevation

· Lab:  Radient Energy & Surface Temperature (Outdoor lab on a full sun day)

· Review questions 

· Isothermal Charts Activity 23-C

· Angle of Insolation demonstration with flashlights and graph paper.  

· Lab:  Why is it Hotter at the Equator than the poles.  

	Suggested Assessments
	· Quizzes

· Check Homework Review Sheets

· Test: The Atmosphere: Structure and Temperature

	Suggested Resources
	· Heath Earth Science Ch. 26 Weather & Atmosphere

· Prentice Hall Earth Science 2011 Ch. 17

	Suggested Tech Integration
	· iConn Find a current article on the ozone hole/ozone layer and what is affecting it.

· Video:  “Race to Save the Planet: Only One Atmosphere” (Tape E)

· NASA “Ozone Hole Watch” website visit.  

	Content Vocabulary
	· weather, meteorology, chlorofuorocarbons (CFC’s), troposphere, stratosphere, mesosphere, thermosphere, mesosphere, exosphere, ionosphere, auroras, radiation, conduction, convection, insolation, greenhouse effect, normal lapse rate, temperature inversion, isotherms

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Meteorology: Water in the Atmosphere
	Essential Understanding: 

1. Heating of Earth’s surface and atmosphere by the sun drives convection within the atmosphere and oceans, producing winds and ocean currents.
2. Climate is the long-term average of a region’s weather and depends on many factors.
3. The composition, structure, and properties of Earth’s atmosphere form the basis of Earth’s weather and climate.

	Content Standards:

1. Understands atmospheric processes and the water cycle.

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Question: What affects the hydrologic cycle in the atmosphere?

	

	Learning Goals: Students will:

	Understand the sun’s role in the water cycle.

	Know the possible changes of state that may occur and the heat exchange involved (evaporation, condensation).

	Show that warm air can hold more water vapor.  

	Define relative humidity and show how it is measured.  

	Demonstrate how cooling produces condensation and list some ways in which air becomes cooler.  

	Explain how dew, frost, and fog form.

	Know the main cloud types and explain the conditions responsible for their formation. 

	Identify the various types of precipitation, describe how they form, and explain how they are measured.

	Understand why certain areas are very dry while other areas have abundant moisture.  


	Suggested Strategies
	· Water cycle heat lamp/beaker demonstration

· Lab: “Relative Humidity”(sling psychrometers) Project EarthScience Meteorology, NSTA Press 2nd Edition

· Lab:  “Dew Point and Relative Humidity”  Heath Earth Science p. 518

· “Clouds” worksheet

· “Where does Precipitation Occur/Not occur?”

	Suggested Assessments
	· End of Chapter Review work

· Test “Moisture, Clouds, and Precipitation”

	Suggested Resources
	· Heath Earth Science ch. 27

· Project Earth Science Meteorology, NSTA Press 2nd Edition “Just Dew It!” p. 103+, “Let’s Make Frost” p. 113
· Prentice Hall Earth Science 2011 Ch. 18

	Suggested Tech Integration
	· Weatherbug Achieve “Rachel’s Weather Video: Fog” streaming video, 3 minutes

· “Cloud” Powerpoint presentation for notes

· “Meteorology” website visit

	Content Vocabulary
	· evaporation, condensation, specific humidity, hygrometers, psychrometer, dew, dew point, condensation nuclei, frost, supercooled water, cirrus, stratus, cumulus, nimbus, alto, condensation level, relative humidity

· sleet, hail, rain gauge, 

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Meteorology: Atmospheric Pressure and Wind
	Essential Understandings: 

1. Climate is the long-term average of a region’s weather and depends on many factors.

2. Energy enters the Earth system primarily as solar radiation and eventually escapes as heat. 

	Content Standards:

1. Understands atmospheric processes and the water cycle.

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Questions: What causes weather patterns? What is the relationship between winds and atmospheric pressure?

	

	Learning Goals: Students will:

	Discuss air pressure, describe how it is measured, and compare the different units used to measure air pressure.  

	Define high-pressure area, low-pressure area, and pressure gradient.  

	Explain how heating causes low pressure.

	Explain how winds blow from high to low pressure.  

	Summarize the causes of land and sea breezes, and mountain and valley winds.  

	Describe the Coriolis effect.

	Explain why winds are clockwise around highs and counterclockwise around lows in the Northern Hemisphere and why surface winds blow at an angle to the isobars.

	Describe how winds are named and measured and show how they are depicted on weather maps.  

	Describe the main pressure belts and their corresponding (global) winds.

	Explain the effects of continents and seasons on Earth’s pressure and wind circulation.  

	Summarize the characteristics of the jet stream and its relationship to the weather.


	Suggested Strategies
	· Demonstration: Overhead Coriolus effect

· Weather Instruments I & II (Milliken “Weather” overheads)  Also “Highs & Lows” “Local Winds” and “Global Winds”  worksheets & activities.

	Suggested Assessments
	· Test: Atmospheric Circulation/Air Pressure/Wind
· Quizzes

	Suggested Resources
	· Prentice Hall Earth Science 2011 Ch. 19

· Heath Earth Science Ch. 28

· Weather (Millikin publishing)

· Project EarthScience Meteorology, NSTA Press 2nd Edition ; “The Pressure’s On”  Activity 3 p. 29 (optional)

	Suggested Tech Integration
	· Video:  “Atmospheric Circulation”

	Content Vocabulary
	· air pressure, barometer, sea-level pressure, high-pressure area (high), low-pressure area (low), pressure-gradient force, sea breeze, land breeze, Coriolis effect, wind vane, anemometer, 

· Hadley cell, doldrums, horse latitudes, intertropical convergence zone (ITCZ), trade winds, westerlies, easterlies, monsoons, jet streams

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Meteorology: Air Masses and Fronts

	Essential Understanding: 

1. Climate is the long-term average of a region’s weather and depends on many factors.
2. Weather patterns can be observed, analyzed, and predicted.  
3. Air masses have different temperatures and amounts of moisture because of the uneven heating of Earth’s surface.  
4. Weather results when air masses with different pressures and temperatures move, change, and collide.
5. Accurate measurements of atmospheric properties are a critical part of weather analysis and prediction. 

	Content Standards:

1. Understands atmospheric processes and the water cycle.

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Question: How can an understanding of air masses and fronts help forecast weather?  

	

	Learning Goals: Students will:

	Explain how air masses form and list the types of air masses.  

	Describe the weather and sky conditions that accompany each type of air mass.

	Describe the techniques used to determine air-mass properties.  

	Define front.

	Describe the four types of fronts and explain their origin and structure.

	Describe the formation of mid-latitude cyclones and anticyclones 

	Describe the winds and weather in a low, including the relationship between condensation and the strengthening of the low.  

	List the sequence of clouds and weather associated with both warm and cold fronts.

	Summarize the typical winds and weather in a high.


	Suggested Strategies
	· Air Masses Map Outline/guided notes sheet

· Fronts worksheet:  “Warm & Cold Fronts”
· Textbook reading exercises.

	Suggested Assessments
	· Homework, End of Chapter Questions

· Test “Weather Patterns”

· Hurricane Project

	Suggested Resources
	· Prentice Hall Earth Science 2011 Ch. 20

· Heath Earth Science Ch. 29 “Air Masses and Fronts” 

· Weather (Millikin publishing)

· Maps of North America

	Suggested Tech Integration
	· <http://www.ametsoc.org/amsedu/dstreme/index.html>  (Fronts, highs, lows, etc… DataStreme)

	Content Vocabulary
	· air mass, maritime tropical, continental tropical, maritime polar, continental polar, continental arctic, rawinsonde (radiosonde),front, cold front, warm front, stationary front, occluded front, cyclone, anti-cyclone

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Access and process information

· Core Ethical Values


Meteorology: Storms and Weather Forecasts
	Essential Understanding: 

1. Climate is the long-term average of a region’s weather and depends on many factors.

	Content Standards:

1. Understands atmospheric processes and the water cycle.

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Question: What factors can help people make weather forecasts?

	

	Learning Goals: Students will:

	Describe the different types of thunderstorms and explain how and where they form.

	Describe and explain lightning and thunder, and list places that are safe during lightning storms.

	Describe tornadoes and severe thunderstorms and list conditions that produce them.

	Differentiate between watches and warning.

	Describe the life cycle of a hurricane.  

	Explain how hurricanes cause damage.

	Show how the Weather Service tracks hurricanes. 

	List the conditions necessary to produce a heavy snowfall.

	Describe how weather maps are made.

	Interpret the meaning of the symbols on a station model or weather map.


	Suggested Strategies
	· Textbook reading and questions

· Tracking Hurricanes Project

· Forecasting and station models, Map Activity “Reading Weather Maps” 

· End of Chapter Review questions

	Suggested Assessments
	· Test  “Storms and Weather Forecasts”

· Tracking a Hurricane Project

	Suggested Resources
	· Prentice Hall Earth Science Ch. 20

· Heath Earth Science Ch. 30

· NOAA:  Hurricane website (tracking hurricanes project)

	Suggested Tech Integration
	· Video #653 Raging Planet: Lightning, Tornado, Hurricane

· NOAA:  Hurricane website (tracking hurricanes project)

· <http://www.ametsoc.org/amsedu/dstreme/index.html>  (Fronts, highs, lows, etc… DataStreme)

	Content Vocabulary
	· air-mass thunderstorms, frontal thunderstorms, tornado, waterspout, hurricane, storm surge, eye, blizzard, computer model, station model, Doppler effect

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Astronomy: Studying the Universe

	Essential Understanding: 

1. Earth-based and space-based astronomy reveal the structure, scale and changes in the solar system, stars, galaxies and the universe over time.

	Content Standards:

1. Understands the composition and structure of the universe and the Earth’s place in it. 
2. Knows ways in which technology has increased our understanding of the universe.  

3. Understands the nature of scientific knowledge.

4. Understands the nature of scientific inquiry.

5. Understands the scientific enterprise.


	Essential Questions: How do we gain knowledge about the universe, its parts and its origin?

	

	Learning Goals: Students will:

	Describe the types, uses, and functions of tools used to study space.

	Describe how telescopes work.

	Identify and compare the wavelengths of the electromagnetic spectrum.

	Explain the motion of stellar objects using the Doppler Effect.


	Suggested Strategies
	· Reading & worksheets.  
· Lab:  Building meter stick refracting telescope.
· Relate color to wavelength.  Lab:  Spectral Analysis (spectrum patterns and composition)

	Suggested Assessments
	· Tests

· Quizzes

· Lab sheets (Calculate magnifications, note observations)

	Suggested Resources
	· Heath Earth Science 1994 Ch. 20 “Studying the Universe” and 21 “Stars and Galaxies”

· Prentice Hall Earth Science 2011 Ch. 22 “Origin of Modern Astronomy” and Ch. 24 “Studying the Sun”

	Suggested Tech Integration
	· Video:  “Understanding the Universe”, 

· Video clip explaining Red Shift and Blue shift

	Content Vocabulary
	· electromagnetic spectrum, refracting telescope, reflecting telescope, interferometry, space probe 

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Astronomy: Changes in the Universe Over Time
	Essential Understandings: 

1. Earth-based and space-based astronomy reveal the structure, scale and changes in the solar system, stars, galaxies and the universe over time.  

2. A variety of objects exist and evolve in the universe over time and more information is discovered annually.

3. The life cycle of every star is determined by its mass, luminosity, magnitude, temperature, and composition.  

	Content Standards:

1. Understands the composition and structure of the universe and the Earth’s place in it. 

2. Knows that although the origin of the universe remains one of the greatest questions in science, current scientific evidence supports the Big Bang theory, which states that between 10 and 20 billion years ago, the entire contents of the universe expanded explosively into existence from a single, hot dense chaotic mass; our Solar System formed from a nebular cloud of dust and gas about 4.6 billion years ago. 

3. Knows that evidence suggests that our universe is expanding.  

4. Understands the nature of scientific knowledge.

5. Understands the nature of scientific inquiry.

6. Understands the scientific enterprise.


	Essential Question: What objects exist in space and how do they change over time?

	

	Learning Goals: Students will:

	Define and use units that express distances in space.

	Identify and locate constellations and describe their apparent motion in the sky.  

	Describe the origin of elements and stars. 

	Name and describe the types of stars and their characteristics.  

	Describe the life cycle of a star. (Stellar evolution)

	Discuss the Big-Bang Theory & present evidence supporting it.

	Name & describe the types of galaxies, and quasars. 

	Knows the relationship of the red shift to the “Big Bang” theory of the origin of the universe. 

	Knows that the Doppler shift of light suggests that galaxies are moving away from Earth.  

	Name and describe the layers and features of the sun’s atmosphere and describe sunspots and the sunspot cycle.

	Name and describe the members of the solar system including the sun, planets, planetoids, moons, asteroids, meteoroids, comets, 

	Explain Kepler’s Laws of Planetary motion and demonstrate their use.  

	Explain Newton’s Law of Gravitation and how it relates forces between objects to their masses and distances apart.  

	Describe the nebular theory for the formation of the solar system.


	Suggested Strategies
	· Readings and worksheets

·  “Time Travel” pp 23-27; “How Far to the Star?” pp.45-51

· Using star charts for constellation lab

· Map activity “Constellations and the Seasons” p. 191 Heath Earth Science 1994

· Hertzsprung-Russell diagram (worksheet activity) 

·  “The Sun” (Walch.com)

· “Backward” Motion of Planets activity worksheet (with ruler)

	Suggested Assessments
	· Worksheets

· Tests

· Quizzes

· Lab: Properties of Stars (Heath p. 91)

· “Characteristics of Elliptical Orbits” lab activity

	Suggested Resources
	· Prentice Hall Earth Science 2011 Ch. 25 and 23

· Heath Earth Science 1994 Ch. 21 and 22  

· Project Earth Science: Astronomy 

· Glencoe Earth Science 2008

· Chem Matters October 2000 “The Birth of the Elements”

· Prentice Hall Earth Science workbook 

· Videos

	Suggested Tech Integration
	· www.spaceweather.com (current events related to space and solar activity)

· NASA Solar System activity (website exploration)

· Video showing scale

· Video “The Solar Sea”

· Video “Understanding the Universe”

	Content Vocabulary
	· constellation, circumpolar constellations, astronomical unit, light-year, apparent magnitude, luminosity, absolute magnitude, red giants, supergiants, dwarf stars, variable stars, Cepheid variables, eclipsing binary, pulsar, nebulae, supernova, neutron star, black holes, galaxies, quasars, Big Bang Theory, Doppler shift, photosphere, chromosphere, corona, solar prominences, sunspots, solar wind, coronal holes, solar flares, magnetic storms, granules,solar system, orbit, retrograde motion, geocentric, heliocentric, laws of planetary motion, elliptical orbits, aphelion, perihelion, equal area law, harmonic law, universal law of gravitation, escape velocity

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Astronomy: The Moon’s Influence on Earth
	Essential Understanding: 

1. The Moon and its motion influence the Earth in multiple ways.

	Content Standards:

1. Understands the composition and structure of the universe and the Earth’s place in it.

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Question: What characteristics does the Moon have and how does it influence Earth?

	

	Learning Goals: Students will:

	Describe all aspects of the moon’s orbit; explain why the sun and moon appear to be about the same size in the sky.

	Explain why the moon rises later each day; describe the moon’s cycle of phases; locate the position of the sun, moon and Earth at each lunar phase.

	Explain why the period of a lunar month is not equal to the moon’s period of revolution

	Identify and describe the different kinds of eclipses and explain why each occurs.

	List the evidences that relate tides to the moon and explain how the moon causes high and low tides

	Describe and explain spring tides, and neap tides.


	Suggested Strategies
	· Project Earth Science:Astronomy “Ping Pong Phases”

· Models of eclipses (P-H lab manual)

· Reading in Text with questions.  

· Lunar & Solar Eclipses activity (colored pencils, rulers)

	Suggested Assessments
	· Quiz

· Worksheets

· Test

· Written paragraph

	Suggested Resources
	· Prentice Hall Earth Science 2011 Ch. 22

· Heath Earth Science Ch. 24 “Earth’s Moon”

· Project Earth Science: Astronomy

· Prentice Hall lab manual Ch. 4

· 2003 Walch publishing p. 107

	Suggested Tech Integration
	· www.spaceweather.com (website posts current phase of the moon, space news)

	Content Vocabulary
	· Perigee, apogee, phases, waxing, waning, lunar month, umbra, penumbra, lunar eclipse, solar eclipse, annular eclipse, tides, direct high tide, indirect high tide, spring tides, neap tides, tidal range 

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Astronomy: Earth’s Position and Motion in Space (Seasons)
	Essential Understanding: 

1. Earth’s place and motions in space determine its ability to support life

	Content Standards:

1. Understands the composition and structure of the universe and the Earth’s place in it.

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.

4. Understands the scientific enterprise.


	Essential Question: How do Earth’s position and motion in space affect its physical properties and the existence of life?

	

	Learning Goals: Students will:

	Define rotation and discuss the evidences for and effects of Earth’s rotation.

	Describe Earth’s axis of rotation and explain its rate of rotation. 

	Describe Earth’s revolution and discuss the evidences for it and effects from it.  

	Discuss the effects of Earth’s axial tilt, and revolution on the daylight period and temperature at different latitudes.

	Identify the dates, conditions, and positions of the sun at different latitudes on the solstices and equinoxes.

	Describe the daylight and nighttime conditions that occur at each seasonal date worldwide.

	Describe the apparent path of the sun across the sky on the season dates.

	Identify the causes of seasons on Earth.


	Suggested Strategies
	· Readings and worksheets

· Demonstration of Coriolus effect (overhead projector and apparatus in closet)

· PES:A “The Goldilocks Effect or This Planet is Just Right”

· Activities: The Seasons (Discovery p. 245), Determining Hours of Daylight (Glencoe p. 87)

· Discovery Problems in Earth Science CEBCO Standard Publishing Activity 20-A The Seasons,
· Project Earth Science Meteorology, NSTA Press 2nd Edition “Why is it Hotter at the Equator Than at the Poles?” Activity 6 p. 51

	Suggested Assessments
	· Worksheets

· Test

	Suggested Resources
	· Prentice Hall Earth Science 2011 Ch. 22

· Heath Earth Science Ch. 25

· Project Earth Science: Astronomy

· Discovery Problems in Earth Science 5th edition

· Project Earth Science Meteorology, NSTA Press 2nd Edition 

· Glencoe Earth Science

	Suggested Tech Integration
	· Video:  The Seasons

	Content Vocabulary
	· Rotation, axis of rotation, parallelism of the axis, Coriolis effect, Foucault pendulum, revolution, parallax, summer solstice, Tropic of Cancer, Tropic of Capricorn, Arctic Circle, Antarctic Circle, winter solstice, vernal (spring) equinox, autumnal equinox, zenith

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values
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