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Ocean Exploration

	Essential Understandings: 

1. Ocean exploration is key to the discovery of critical breakthroughs in the areas of climate change, energy, human health and ocean health.

2. Current approaches and technologies have expanded our ability to explore the ocean.

	Content Standards:

1. Understands the nature of scientific knowledge.

2. Understands the scientific enterprise.


	Essential Questions: What critical understandings can ocean exploration provide in the areas of climate change, energy, human health and ocean health that make it so important in today’s world? What new approaches and technologies have expanded our ability to explore the ocean?

	

	Learning Goals: Students will:

	Explain why less than 5% of the ocean has been explored.

	Discuss at least three motives that historically have driven human exploration of the ocean.

	Relate the importance of ocean exploration to critical issues such as climate change, energy resources, ocean health, and human health.

	Explain how modern technologies such as computers, satellites, drifters, buoys, submersibles, GPS and mathematical modeling systems have revolutionized ocean exploration.

	Be aware of current cooperative ocean research being conducted as part of programs such as Inner Space Center Telepresence (URI), Census of Marine Life, Global Ocean Observing System, Ocean Drilling Project, and the Seismic Sea Wave Warning System.

	Understand the value of an interdisciplinary approach to the study of oceanography (integrating biology, ecology, chemistry, geology, physics, computer science, engineering, and meteorology.


	Suggested Strategies
	· Share marine current events from media sources.
· Explore key undersea features and ecosystems via high definition photography and video available from recent ocean expeditions (Reference NOAA Ocean Explorer and Nautilus Live websites listed in Technology Integration section)
· Utilize Signals of Spring – ACES Curriculum/Website  to access satellite data such as bathymetry, sea surface temperature and chlorophyll levels

· Field trip studies (based on available options): Project Oceanology Fishers Island Seal Trip, National Undersea Research Laboratory, UConn Graduate Marine Research Laboratory (Avery Point Campus)

	Suggested Assessments
	· Selected Signals of Spring – ACES units

· Research paper on satellite-tracked marine animal of choice        
· Poster displaying satellite data maps and highlighting migrating marine animal of choice

· On-line Journal entries responding to animal’s track and web-based satellite data
· Quizzes/Test

	Suggested Resources
	· Life on an Ocean Planet (classroom reference texts)

· Contact with exploration ships (Okeanos and Nautilus for example) which provide live interaction with on-board educators, scientists and technicians)

	Suggested Tech Integration
	·  http://oceanexplorer.noaa.gov/ (NOAA Ocean Explorer Expeditions)

· http://oceanexplorer.noaa.gov/okeanos/ (Okeanos Explorer Vessel)

· http://www.google.com/earth/index.html (Google Earth)

· http://earth.google.com/ocean/showcase (Google Ocean Showcase)

· http://www.signalsofspring.net/aces/ (Signals of Spring – ACES)

· http://www.nautiluslive.com/video1 (Bob Ballard’s ship the Nautilus)

· http://www.dosits.org/ (Discovery of Sound in the Sea)

	Content Vocabulary
	· continental shelf, bathymetry, mid-ocean ridge, hydrothermal vent, subduction zones (ring of fire), sonar, submersible (ROV), CTD(conductivity/temperature/ depth) telepresence

	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


Marine Biology: Earth’s Beginnings

	Essential Understandings: 

1. The ocean played a significant role in the beginnings of life on Earth.

	Content Standards:

1. Understands Earth’s composition and structure.

2. Understands relationships among organisms and their physical structure.

3. Understands biological evolution and the diversity of life.

4. Understands the sources and properties of energy.

5. Understands the nature of scientific knowledge.


	Essential Question: What evidence supports the ocean’s role in the beginnings of life on Earth?

	

	Learning Goals: Students will:

	Describe the formation of the Earth, its atmosphere, its ocean and its life.

	Explain plate tectonics as it relates to the formation of new ocean crust at hydrothermal vents and the recycling of older seafloor at subduction zones.

	Understand the theory that life arose in the deep ocean as molecules randomly collected and ultimately became capable of reproducing.

	Know that the oldest marine fossils are the cyanobacteria dating back 3.5 billion years while the oldest terrestrial fossils date back to one billion years old.

	Identify the source of most oxygen in the early atmosphere and understand the impact of this on the earliest consumers who grazed or hunted for food.

	Know that the diversity of phyla in the ocean is presently much greater than on land.


	Suggested Strategies
	· Create a timeline of life as the various phyla developed in the ocean.

	Suggested Assessments
	· Student models representing the marine “tree of life”

· Quizzes/Test

	Suggested Resources
	· Life on an Ocean Planet (classroom reference texts)
· DVD “Drain the Ocean”

	Suggested Tech Integration
	

	Content Vocabulary
	· plate tectonics, chemosynthesis, 

	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


Marine Biology: Primary Productivity
	Essential Understandings: 

1. Ocean ecosystems with the greatest abundance of life occur in areas with high levels of primary productivity.

	Content Standards:

1. Understands atmospheric processes and the water cycle.

2. Understands relationships among organisms and their physical environment.

3. Understands biological evolution and the diversity of life.

4. Understands the nature of scientific knowledge.

5. Understands the nature of scientific inquiry.


	Essential Question: Why do certain regions of the ocean support a greater abundance and diversity of life while much of the open ocean is considered a desert?

	

	Learning Goals: Students will:

	Define primary productivity and explain how it relates to photosynthesis, respiration, and nutrient availability.

	Know that microbes (photosynthesis algae and bacteria) are the most important and abundant primary producers in the ocean.

	Describe how primary producers (autotrophs), primary consumers, and secondary consumers (heterotrophs) relate in a food pyramid and in a food web.

	Be able to explain why each of the following ecosystems supports a greater abundance and diversity of life than the open ocean does:

surface waters

salt marshes

estuaries

coastal upwelling zones

kelp forests

coral reefs

mangrove swamps

polar waters

	Differentiate between the chemosynthetic ecosystems at deep sea vents and cold water seeps and the photosynthetic ecosystems most commonly seen in oceans.


	Suggested Strategies
	· Utilize Long Island Sound Beachcombing Keys to identify field samples

· Block Island Field Experience

· Observations of Marine Aquariums (Intertidal and Tropical)

· Interaction with “live” specimens

· On-Line Virtual Tours of marine habitats

· Student Teaching experience  (Durham Fair Discovery Center, Seniors or Elementary Students)

	Suggested Assessments
	· Block Island Journal

· Lab Practical

· Biology Bingo

· Quizzes/Test

	Suggested 

Resources
	· Life on an Ocean Planet (classroom reference texts)
· Marine Field guides (“Marine Animals of Southern New England and New York” – Howard M. Weise; “The Seaside Naturalist” – Deborah A. Coulombe; “Beachcomber’s Companion” – Woods Hole Oceanographic Institute) 

· DVD Series “Blue Planet”                                                  

	Suggested Tech Integration
	·  http://www.cjims.org/Weblists/Oceans_and_Marine_Life.htm
· DVD: “An Underwater tour of Long Island Sound”

	Content Vocabulary
	· phytoplankton, zooplankton, estuary, salt marsh, coral reef, mangroves, nutrients, upwelling

	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


Marine Biology: Ecosystem Diversity
	Essential Understandings: 

1. The ocean supports a great diversity of life and ecosystems.

	Content Standards:

1. Understands the structure and function of cells and organisms.

2. Understands relationships among organisms and their physical environment.

3. Understands biological evolution and the diversity of life.

4. Understands the nature of scientific knowledge.

5. Understands the nature of scientific inquiry.


	Essential Question: What accounts for the great diversity of life and ecosystems in the ocean?

	

	Learning Goals: Students will:

	Understand the vastness of the three-dimensional ocean that covers 70% of the Earth’s surface, contains 97% of its water, and offers diverse habitats from the surface through the water column to the sea floor.

	Understand that ocean habitats are defined by the interaction of environmental factors such as salinity. Temperature, light, nutrients, dissolved oxygen, pH, pressure, substrate, and circulation.

	Know that most of the biomass in the ocean is made up of microscopic microbes.

	Classify marine organisms as plankton (drifters), nekton (swimmers), or benthos (bottom-dwellers).


	Recognize and describe key characteristics and importance of common Long Island Sound representatives in each of the following groups:

Invertebrates

Plankton: diatoms, copepods

Seaweeds: green, brown, red

Mollusks: snails, bivalves, cephalopods

Arthropods: krill, shrimp, crabs, lobsters

Echinoderms: sea stars

Cnidaria: jellyfish, sea anemones, coral

Sponges

Comb jellies

Sea squirts

Worms

Vertebrates

Fish (cartilaginous and bony)

Sea turtles

Birds

Marine mammals

	Understand that marine organisms live in a relatively stable ocean and are adapted to tolerate very specific environmental conditions.

	Be able to explain how various organisms in the ocean rely on adaptations to density, sound, darkness, pressure, patchy food distribution and other environmental factors to survive:

Plankton adaptations to float in sunlit surface waters

Sound in the sea for communication and sensing of environment

Bioluminescence: adaptations to darkness at depth

Diving: adaptations to pressure at depth

Unique life cycles (plankton stages, seasonal migrations, coral symbiosis

	Understand the connection between ecosystem health and high levels of biodiversity


	Suggested Strategies
	· Utilize Long Island Sound Beachcombing Keys to identify field samples

· Block Island Field Experience

· Observations of Marine Aquariums (Intertidal and Tropical)

· Interaction with “live” specimens

· On-Line Virtual Tours of marine habitats

· Student Teaching experience  (Durham Fair Discovery Center, Seniors or Elementary Students)

· Signals of Spring – ACES Research Links

· Sylvia Earle – TED TALK

· Seaweed Prints

· “Seaweed Rebellion” Bulletin Board (Sylvia Earle TED Talk)

· Irish Moss Pudding

· Digital Microscope/LCD Projection of Live Phytoplankton

	Suggested Assessments
	· Block Island Journal

· Signals of Spring – ACES Research Paper and Oral Presentation

· Biology Bingo

· Lab Practical

· Quizzes/Test

	Suggested Resources
	· Life on an Ocean Planet (classroom reference texts)
· Marine Field guides (“Marine Animals of Southern New England and New York” – Howard M. Weise; “The Seaside Naturalist” – Deborah A. Coulombe; “Beachcomber’s Companion” – Woods Hole Oceanographic Institute)

· DVD Series “Blue Planet”

· Signals of Spring – ACES (Research Links)



	Suggested Tech Integration
	· DVD “An Underwater tour of Long Island Sound”

· http://www.amazingwomenrock.com/ted-talks/sylvia-earle-s-ted-prize-wish-to-protect-our-oceans.  (Sylvia Earle TED Talk)

· www.cjims.org/Weblists/Oceans_and_Marine_Life.htm

	Content Vocabulary
	· plankton, mollusk, arthropod, echinoderm, cnidaria, bioluminescence, estuary, salt marsh, mudflat

	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


Marine Ecology: Pollution
	Essential Understandings: 

1. All major watersheds on Earth drain to the ocean.

	Content Standards:

1. Understands atmospheric processes and the water cycle.

2. Understands the relationship among organisms and their physical environment.

3. Understands the nature of scientific knowledge.

4. Understands the nature of scientific inquiry.


	Essential Question: What is the significance of the fact that all major watersheds on Earth drain to the ocean?

	

	Learning Goals: Students will:

	Know that rivers and streams transport nutrients, salts, sediments, and pollutants from watersheds to estuaries and ultimately into the ocean.

	Understand that “non-point source pollution” is a major source of pollutants that is very difficult to manage.

	Know the relationship between eutrophication, sewage treatment plants, agricultural run-off, hypoxia, and dead zones.

	Understand why nitrogen pollution is the primary pollution problem in Long Island Sound.

	Know the relationship of combined sewer overflow issues common in larger cities to heavy rainfall events and their impact on water quality.

	Know how heavy metals and manmade chemicals such a DDT and PCB’s concentrate into dangerous levels after they enter the sea in very low concentrations.

	Know why plastic is a major hazard in the marine environment.

	Know the origin of the “Pacific Garbage Patch.”

	Know how medications and hormones are entering the ocean and explain the consequences of this form of pollution.

	Understand why pollution still happens despite common knowledge of its impact on the environment.


	Suggested Strategies
	· Dissolved Oxygen trip to Herzig Brook field site

· Water quality testing of aquariums 

· “Long Island Sound in a Jar” Pollution Clean-Up Competition

	Suggested Assessments
	· Water Testing of Marine Aquariums (Dissolved Oxygen, pH, Ammonia, Nitrites, Nitrates)

· Laboratory Practical

· Quizzes/Test

	Suggested Resources
	· “Empty Oceans Empty Nets” video

· “End of the line” DVD 

·  Monterey Bay Seafood Watch website

·  Charles Moore’s TED talk on plastics

·  “Addicted To Plastics” DVD

· “Life on an Ocean Planet” (classroom reference texts)

	Suggested Tech Integration
	· http://www.google.com/search?hl=en&source=hp&q=monterey+bay+aquarium+seafood+watch&aq=3&aqi=g8g-s1g1&aql=&oq=Monterey+Bay (Monterey Bay Seafood Watch Site)

· http://www.ted.com/talks/capt_charles_moore_on_the_seas_of_plastic.html

	Content Vocabulary
	· Nonpoint/point source pollution, nutrient pollution, hypoxia, bioaccumulation, Pacific garbage patch, global climate change, ocean acidification, sustainable, aquaculture

	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


Marine Ecology: Climate Change
	Essential Understandings: 

1. Climate change is altering the world around us in unprecedented ways.

	Content Standards:

1. Understands relationships among organisms and their physical environment.

2. Understands atmospheric processes and the water cycle.

3. Understands the nature of scientific knowledge.

4. Understands the nature of scientific inquiry.


	Essential Question: How is climate change altering the world around us?

	

	Learning Goals: Students will:

	Understand the “Greenhouse Effect” and its value in keeping the Earth at livable temperatures.

	Know the level of carbon dioxide in the atmosphere and understand its relationship to increasing fossil fuel usage and the impact on global climate change, melting of polar and glacial ice, sea level rise, ocean acidification, changes in ocean currents, and the ultimate impact on living organisms.

	Know the scientific estimates for temperature change and sea level change in Connecticut over the next 50-100 years based on current trends.


	Suggested Strategies
	· “Oceans of Root Beer” Dry Ice Lab

	Suggested Assessments
	· Global Climate Change Student Debate

· Quizzes/Test

	Suggested Resources
	· “Inconvenient Truth” DVD (Al Gore)

· “Life on an Ocean Planet (classroom reference texts)

	Suggested Tech Integration
	· http://hdgc.epp.cmu.edu/teachersguide/teachersguide.htm (Teachers Guide to High Quality Educational Materials on Climate Change and Global Warming –Sci Links from NSTA)

	Content Vocabulary
	· global climate change

	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


Marine Ecology: Interconnectedness
	Essential Understandings: 

1. The ocean and humans are inextricably interconnected.

	Content Standards:

1. Understands relationships among organisms and their physical environment.

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.


	Essential Question: Why must humans live in ways that protect and sustain the ocean?

	

	Learning Goals: Students will:

	Understand that though the ocean is vast and made up of six major basins, it is interconnected, finite, and its resources are limited.

	Know that much of the world’s population lives in coastal areas.

	Know several ways that human lives are affected directly by the ocean.

	Know several ways that humans negatively affect the ocean.

	Analyze what would happen to the upper levels of a trophic pyramid if overfishing, pollution, or a natural factor eliminated all the organisms in a level between the primary producers and the upper levels.


	Suggested Strategies
	· Water Quality Testing Lab

	Suggested Assessments
	· Personal Contacts with Restaurants & Markets regarding sources of SEAFOOD they sell

· Quizzes/Test

	Suggested Resources
	· Guest speaker Andy Weaver-fisherman, Sound Health newsletter, “How Sound is the Sound” VHS, “Empty Ocean Empty Nets” DVD

· “Life on an Ocean Planet” (classroom reference texts)

	Suggested Tech Integration
	· http://www.montereybayaquarium.org/cr/cr_seafoodwatch/download.aspx  (Seafood Watch Card)

	Content Vocabulary
	· Aquaculture, sustainable

	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


Marine Ecology: Resource
	Essential Understandings: 

1. Major renewable and non-renewable resources exist in the ocean.

	Content Standards:

1. Understands the relationships among organisms and their physical environment.

2. Understands the nature of scientific knowledge.

3. Understands the nature of scientific inquiry.


	Essential Question: Who owns the resources in the ocean?

	

	Learning Goals: Students will:

	Know the difference between a renewable and a non-renewable resource

	Know the potential of each of the following non-renewable resources: methane/hydrate deposits; petroleum/natural gas; salts and minerals; gravel and sand

	Know the potential of each of the following renewable resources: energy from wind, tides, and currents; fresh water; fisheries; algae and medicines


	Suggested Strategies
	· Discussion: “What part of the OCEAN and its RESOURCES should be part of THE COMMONS?” 

· 2010 Gulf of Mexico Oil Spill

	Suggested Assessments
	· Student Research into “Current Issues of Energy Resources & Fisheries”

· Quizzes/Test 

	Suggested Resources
	· Sound Health Newsletter

· “Life on an Ocean Planet (classroom reference texts)

	Suggested Tech Integration
	· http://www.montereybayaquarium.org/cr/cr_seafoodwatch/download.aspx (Monterey Bay Aquarium Seafood Watch Site)

	Content Vocabulary
	· Methane hydrate

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

· Quality work

· Read critically

· Communicate effectively

· Collaborate & cooperate

· Access & process information

· Core ethical values


Marine Chemistry: Polarity, Water, and Life

	Essential Understandings: 

1. The special properties of water make life possible on Earth.

	Content Standards:

1. Understands the structure and properties of matter.

2. Understands the nature of scientific inquiry.


	Essential Question: What are the special properties of water that make life possible on Earth?

	

	Learning Goals: Students will:

	Be able to diagram a water molecule and use it to differentiate between polar and covalent bonding.

	Know how polarity explains the special properties of water.

	Know why the properties of water are critically important to the existence of life on Earth.

	Know how water’s high heat capacity directly affects Earth’s climate as well as the local climate of coastal regions.


	Suggested Strategies
	· “A Sticky Molecule”-Model of water molecule (NSTA-#2), Hydromania

	Suggested Assessments
	· Laboratory Practical

· Quizzes/Test

	Suggested Resources
	· NSTA-Physical Oceanography manual, MARE-CURRENTS manual, 

· Guest Speakers: Scuba Divers – Renee Primus Edwards & Daryl Edwards (Durham)

· “Life on an Ocean Planet” (classroom reference texts)

	Suggested Tech Integration
	· 

	Content Vocabulary
	· polarity, heat capacity

	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


Marine Chemistry: Seawater

	Essential Understandings: 

1. Most of the Earth’s water is in the ocean.

2. Seawater has uniquely important properties.

	Content Standards:

1. Understands the structure and properties of matter.

2. Understands the nature of scientific inquiry.


	Essential Question: What are the uniquely important properties of seawater?

	

	Learning Goals: Students will:

	Be able to measure salinity of a seawater sample and explain where sea salts come from.

	Be able to measure the pH of a seawater sample and explain the main factors which affect seawater’s acidity/alkalinity.

	Be able to measure the nitrogen level (nutrients available as ammonia, nitrite, or nitrate) in a seawater sample and explain the implications of high levels of each on living organisms in that environment.


	Suggested Strategies
	· “Layering Liquids Lab” (CURRENTS-#4)

· Classroom Density Demonstrations “Is Yellow Heavier than Blue?”

·  “Won’t you BB my Hydrometer” Lab (CURRENTS #4)

· Classroom Demonstration – Density Balls

	Suggested Assessments
	· Laboratory Practical

· Quizzes/Test

	Suggested Resources
	· NSTA-Physical Oceanography manual, MARE-CURRENTS manual

· “Life on an Ocean Planet” (classroom reference texts”

	Suggested Tech Integration
	· 

	Content Vocabulary
	· salinity, buoyancy

	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


Marine Chemistry: Convection Currents

	Essential Understandings: 

1. Temperature and salinity affect the density of fluids such as air and water.

	Content Standards:

1. Understands the structure and properties of matter.

2. Understands the source and properties of energy.

3. Understands the nature of scientific inquiry.


	Essential Question: How do differences in temperature and salinity affect the density and overall movement of air and water?

	

	Learning Goals: Students will:

	Know that the relationship between temperature and density is indirectly proportional.

	Know that the relationship between salinity and density is directly proportional.

	Know that fluids of greater density will sink below fluids of less density, resulting in convection currents.

	Know how the amount of solar heat reaching the Earth’s surface varies with latitude and season.

	Know how Earth’s excess heat is distributed from the equator to the cooler polar regions.

	Understand the formation and location of Earth’s major wind bands as well as the result of the Coriolis Effect in deflecting their motion.

	Know why the Earth’s major deserts exist at approximately 30 degrees latitude and why the ocean is saltiest at these latitudes.

	Know where most of the precipitation on Earth originates and the ocean’s integral role in the water cycle.

	Understand the local daily wind changes along coasts (land and sea breezes) driven by the differential heating of land and water.


	Suggested Strategies
	· Salinity Measurement with various “Hydrometers” Laboratory

· Ice Cube Demonstration (MARE CURRENTS #5) Laboratory

· “Ocean Activity Model” Classroom Demonstration

	Suggested Assessments
	· Laboratory Practical

· Quizzes/Test

	Suggested Resources
	· (MARE CURRENTS-#5)

· “Life on an Ocean Planet” (classroom reference texts

· “Atmospheric Circulation” DVD

	Suggested Tech Integration
	· 

	Content Vocabulary
	· convection currents

	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


Marine Chemistry: The Ocean Conveyor Belt

	Essential Understandings: 

1. The main factors that power the ocean’s one interconnected circulation system are wind-driven surface currents, deep water convection currents, and the Coriolis Effect.

	Content Standards:

1. Understands the sources and properties of energy.

2. Understands atmospheric processes and the water cycle.

3. Understands the nature of scientific inquiry.


	Essential Question: How do wind-driven surface currents, deep water convection currents, and the Coriolis Effect shape the ocean’s one interconnected circulation system?

	

	Learning Goals: Students will:

	Be able to draw and label a diagram of major ocean currents of the North Atlantic gyre, the Gulf Stream, and the California current.

	Understand the Coriolus Effect on surface current gyres.

	Identify the highly productive upwelling regions off the western coasts of continents.

	Understand how ocean water moves through the interconnected system of warm and cold currents referred to as the “ocean conveyor belt” and why this movement is so critical to planet Earth.

	Understand how the formation of sea ice at the poles concentrates salt in the underlying seawater and drives the ocean current system.

	Explain the impact of large quantities of fresh water flowing into polar regions due to global warming trends.


	Suggested Strategies
	· “Pie Plate Gyres” Laboratory

	Suggested Assessments
	· Quizzes/Test

	Suggested Resources
	· “Life on an Ocean Planet” (classroom reference texts)

	Suggested Tech Integration
	· http://www.signalsofspring.net/ACES? (Signals of Spring Satellite Data)

· http://www.mysound.uconn.edu/ (UCONN My Sound Buoy Data)

	Content Vocabulary
	· Gyre, Coriolis 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


Marine Chemistry: El Niño

	Essential Understandings: 

1. El Nino is a global atmospheric/oceanic phenomenon related to man’s growing impact on ocean chemistry.

	Content Standards:

1. Understands the sources and properties of energy.

2. Understands atmospheric processes and the water cycle.

3. Understands the nature of scientific inquiry.


	Essential Question: Why is it so urgent that we recognize and study the existence of the physical factors associated with El Niño? 

	

	Learning Goals: Students will:

	Know the factors associated with the El Nino phenomenon and the impact/potential impact of these factors:

Weakening of trade winds in the eastern Pacific

Enlargement of pool of warm Pacific surface waters that is modifying weather worldwide

Diminishment of normal coastal upwelling and high productivity off Peru and Ecuador

Inhibition of hurricanes in the Atlantic

	Know how hurricanes form, where they get their energy, and what their role is in distributing heat on Earth.


	Suggested Strategies
	· “El Nino” VHS

· Utilize Hurricane Tracking Board

· Comparison Studies at NOAA National Data Buoy Systems)

	Suggested Assessments
	· Quizzes/Test

	Suggested Resources
	· “El Nino” VHS

· “Life on an Ocean Planet” (classroom reference texts)

	Suggested Tech Integration
	· http://www.nws.noaa.gov/om/marine/home.htm (NOAA Weather & Marine Advisory Site)

· http://www.ndbc.noaa.gov/ (National Data Buoy System)

	Content Vocabulary
	· El Nino, hurricane

	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


Marine Physics: Tides

	Essential Understandings: 

1. The gravitational attraction of the Sun and Moon cause tides that move ocean waters.

	Content Standards:

1. Understands forces and motion.

2. Understands atmospheric processes and the water cycle.

3. Understands the nature of scientific inquiry.


	Essential Question: How do the gravitational attractions of the Sun and Moon cause tides that move ocean waters?

	

	Learning Goals: Students will:

	Know the influences besides lunar and solar gravity that affect tides.

	Know how tides affect sea level on the Connecticut shore.

	Know how the effects of tides differ in other parts of the United States.

	Know the relative positions of the sun and moon during spring and neap tides.


	Suggested Strategies
	· Connecticut Tide Charts

	Suggested Assessments
	· Quizzes/Test

	Suggested Resources
	· “Life on an Ocean Planet” (classroom reference texts)

· Tide Charts

	Suggested Tech Integration
	· http://www.saltwatertides.com/dynamic.dir/connecti cutsites.html  (Connecticut Tide Charts)

	Content Vocabulary
	· Tide

	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


Marine Physics: Tectonics, Sea Level, Waves, and Erosion

	Essential Understandings: 

1. The coast is shaped by tectonic activity, sea level changes, and the erosional force of waves.

	Content Standards:

1. Understands the sources and properties of energy.

2. Understands atmospheric processes and the water cycle.

3. Understands the nature of scientific knowledge.

4. Understands the nature of scientific inquiry.


	Essential Question: How has the coast been shaped by tectonic activity, sea level changes, and wave energy?

	

	Learning Goals: Students will:

	Understand the continual movement of Earth’s tectonic plates over geologic time as ocean crust is formed at hydrothermal vents and destroyed at subduction zones.

	Know how changes in sea level over time have expanded and contracted continental shelves, created and destroyed inland seas, and shaped the surface of the land.

	Know why deposits of sedimentary rock laid down by ocean life can now be found exposed on land.

	Be able to define a wave, draw and identify its crest, trough, height, wavelength, and period.

	Know what causes ocean waves.

	Know the three factors that affect wave size.

	Know what happens to waves as they approach shallow water.

	Know what erosion is and understand its role in the production and movement of beach sand as a direct consequence of wave energy and currents.

	Know the impact of the seasons on a sandy beach.

	Know the changes and problems that occur due to long shore current transport of sediment and the human structures (groins, jetties, breakwaters, seawalls) built to protect the beach.

	Know the similarities and differences between a tsunami and a wind wave.


	Suggested Strategies
	· “Sand forensics” Laboratory 

· Utilize Google Earth to observe Coastal Erosion Processes

· “America’s Tsunami” Worksheet

	Suggested Assessments
	· Debate the practice of taxpayer-funded rebuilding of structures on storm-damaged coastal land

· Quizzes/Test

	Suggested Resources
	· “America’s Tsunami” video

· Collection of Sands

· “Life on an Ocean Planet” (classroom reference texts

	Suggested Tech Integration
	· http://www.google.com/earth/index.html  (Google Earth)

· http://www.scienceart.nl/Frames/HOMEpage.htm (Microscopic Photos of Sands from various parts of the World)

	Content Vocabulary
	· Wave, fetch, tsunami, long shore current, jetty, seawall

	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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