I.
Grade Level / Unit Number:  8th Grade / Unit 4

II:
Unit Title:  Exploring Earth’s Oceans



III.
Unit Length:  2-3 Weeks


IV.   
Major Learning Outcomes:  The student will be able to . . . 

a. describe technologies used to study the ocean.

b. discuss how oceanographers use remote sensing to learn about the ocean.

c. explain why it is important to protect the ocean.

d. describe how terrestrial and aquatic food webs are interconnected.

e. identify living and non living resources from the ocean. 

f. identify the properties of ocean water.

g. explain the significance of upwelling.

h. describe the interactions between humans and the ocean.

i. identify characteristics of marine ecosystems.

j. research ocean life and report on findings.

k. explain how oceans impact our life here on Earth.

l. understand the importance of ocean life and the ocean environment. 

m. demonstrate an understanding of behavior and adaptations of organisms. 

n. use graphic organizers to order their questions and discoveries.

o. interact with online technology to view, describe, and discuss findings.

p. use a variety of technological and informative resources to conduct research and analyze data about the ocean.

V.     Objectives Included: 
	Number
	Competency or Objective
	RBT Tag

	3.03
	Evaluate evidence that the Earth’s oceans are a reservoir of nutrients, minerals, dissolved gases and life forms:

    Estuaries

    Marine ecosystems

    Upwelling

    Behavior of gases

    Value and sustainability of marine ecosystems

    Deep ocean technology and understanding gained
	B4.1 (differentiating)

B4.2 (organizing)



	3.04
	Describe how terrestrial and aquatic food webs are interconnected


	B2.6 (matching, contrasting)

B4.2 (finding coherence, integrating)

	5.04      
	Analyze satellite imagery as a method to monitor Earth from space:

          Spectral Analysis 

          Reflectance curves
	C4.3 (attributing)

C5.2 (critiquing, parsing technique


VI.
English Language Development Objectives (ELD) Included (see Appendix for 

        
Summary of ELD Standard Course of Study): 
	Proficiency Level
	Listening
	Speaking
	Reading
	Writing

	Novice Low
	
	
	
	

	Novice High
	
	
	
	

	Intermediate Low
	
	
	
	

	Intermediate High
	
	
	
	

	Advanced
	
	
	
	


VII.
Materials / Equipment Needed:

	Part I


	Materials for Cartesian Divers

   Condiment packets                     Water

   Medicine droppers                      Plastic Pipett

   Straws                                         2-liter soda bottles

   Small beaker

20,000 Leagues Under the Sea by Jules Verne
Computer

Materials for Submersible

   PVC Pipe                                   Scissors

   Batteries                                    Propellers from model airplanes

   Rubber band propellers             Bottles

   Alka-seltzers                             Straws

   Tape                                         Yarn

   Rubber bands                           Bubble wrap

   Craft sticks                                Film canisters

   Balloons

Materials for Model of the Ocean Soundings Floor Model
   Shoe boxes                            Spackling

   Graph paper                           Papier-mâché

   Black Sharpie                         Clay
   Straws                                    Old Newspapers

   Awl                                         Toilet Paper Tubes

   Tape                                       Colored Pencils

	Part II
	This is the Sea that Feeds Us by Robert F. Baldwin

Cardstock                                       Shoe Box                                        Empty Tennis Ball Containers        Black Spray Paint                           Salt Pellets                                     Black Construction Paper               Flexible Lamp                                 Golf Balls                                        Water                                              2 Pyrex dishes (13 x 9 x 2)             Ice                                                   Food Coloring                                 Stirring Rod                                     Medicine Dropper                           50 mL, 1000 mL Beakers               Empty 2-liter Bottles                       Flexible Drinking Straws                 Food labels (See List in Lesson)    Scissors                                          Awl

2-liter soda bottles                          Coloring Pencils

Calculator                                       Drawing Supplies / Paper                               


VIII. 
Big Ideas (from Support Documents):

The oceans of the earth are one continuous body of water covering the majority of our planet. The ocean is an integral part of the water cycle and is connected to all of the earth’s water reservoirs via evaporation and precipitation processes. The salinity of the open sea is fairly constant, but the ocean consists of several zones with different properties due to variations in temperature, pressure and penetration of light. Many earth materials and geochemical cycles originate in the ocean. Productivity is greatest in the surface layers of the ocean, where sunlight penetrates and photosynthesis occurs. Currents and recycling processes make nutrients, minerals, and gases available to marine life. Microscopic algae serve as the base of open ocean food webs and provide the majority of the world’s oxygen. Terrestrial and aquatic food webs are often interconnected and affected by the level of nutrients. Estuaries are places where fresh and salt waters meet. They serve as an important habitat for many marine species, buffer zones for pollutants and breeding grounds of many organisms. Marine resources are used to provide many important products to humans in addition to food.

IX.  
Unit Notes:  Before starting this unit, you will need to do the following:
1. The Center for Research and Learning Technology at the Indiana University has an entire unit on the ocean.  There are several activities that are appropriate for our unit.  Use the following link to access their unit; then scroll down to look at the activities offered.

http://atlantis.crlt.indiana.edu/centers/Ocean_Adventure.pdf
2. You will need to collect food labels from foods that contain algae derivatives for Part 2:  EXPLORE.  See the list below.

Brownie mix



Mayonnaise

Cheese



Multiple Vitamins

Chocolate Milk


Pet Food

Coffee Creamer


Pudding  (cooked)

Cottage Cheese


Relishes

Egg Substitute


Salad dressing

Evaporated Milk


Sauces and gravies

Frozen Foods / Desserts

Sour Cream

Frozen Yogurt


Toothpaste

Ice Cream



Whipped Topping

Infant Formula


Whipping Cream

Margarine



Yogurt

3. You will need to prepare 1 or more shoe boxes for Part 2: EXPLORE.  The inside of the box should spray painted black.  Use a large pin or ice pick to poke holes in one end of the shoe box.  Then, cut a peephole in the other end of the shoe box. 

4. Make the 8 sailboats with the essential and guiding questions for Part 2:  EXPLORE.  Preview the websites to make sure that the links are not broken.  

X.
Global Content:   
	NC SCS
Grade 8
	21st Century Skills 
	Activity

	
	Communication Skills
	

	1.01,1.02, 1.08

6.03, 7.01
	Conveying thought or opinions effectively
	Writing a Speech 
       Part 1 – Evaluate
Paper:  Taking Salt out of the Ocean

      Part 2:  Evaluate

	1.05,1.10
	When presenting information, distinguishing between relevant and irrelevant information
	Ocean Technology Research

      Part 1:  Explain

Writing a Speech 
       Part 1 – Evaluate
Sailing into Research

      Part 2:  Explain

Ocean Catalog

      Part 2:  Elaborate

Ocean Museum

      Part 2:  Evaluate 
Paper:  Taking Salt out of the Ocean

      Part 2:  Evaluate

	1.04
	Explaining a concept to others
	Sailing into Ocean Research
      Part 2:  Explain

	
	Interviewing others or being interviewed
	

	
	Computer Knowledge
	

	1.09
	Using word-processing and database programs
	Writing a Speech 
      Part 1 – Evaluate
Career Profile / Resume

      Part 1:  Evaluate

Paper:  Taking Salt out of the Ocean

      Part 2:  Evaluate

	1.07
	Developing visual aides for presentations
	Ocean Technology Presentation

      Part 1: Explain
Sailing Into Research

      Part 2:  Explain

Ocean Museum

      Part 2:  Evaluate

	1.08
	Using a computer for communication
	Sailing Into Research

      Part 2:  Explain

	2.04
	Learning new software programs
	

	
	Employability Skills
	

	1.02
	Assuming responsibility for own learning
	Writing a Speech 
       Part 1 – Evaluate
Paper:  Taking Salt out of the Ocean

      Part 2:  Evaluate

	
	Persisting until job is completed
	

	1.03
	Working independently
	Writing a Speech 
       Part 1 – Evaluate
Paper:  Taking Salt out of the Ocean

      Part 2:  Evaluate

	7.05
	Developing career interest/goals
	Researching Ocean Career
     Part 1:  Evaluate

	1.08


	Responding to criticism or questions
	Writing a Speech 
       Part 1 – Evaluate

	
	Information-retrieval Skills
	

	1.09

3.06
5.04
5.05
7.05
	Searching for information via the computer
	Ocean Exploration Timeline
      Part 1:  Explore

Ocean Technology Research

      Part 1:  Explain

Station Labs

      Part 2:  Explore

Sailing into Research

      Part 2:  Explain

Ocean Catalog

      Part 2:  Elaborate
Ocean Museum

      Part 2:  Evaluate

	1.08

7.05
	Searching for print information
	

	1.09

2.02, 7.05
	Searching for information using community members
	

	
	Language Skills - Reading
	

	1.03, 1.05
	Following written directions
	Ocean Soundings

      Part 2:  Elaborate

Sailboat Stations
      Part 2:  Explore

	1.05, 3.08

4.08, 4.09, 4.10, 5.02
	Identifying cause and effect relationships
	Paper:  Taking Salt out of the Ocean

      Part 2:  Evaluate

	1.10

6.04
	Summarizing main points after reading
	

	1.07

1.08
	Locating and choosing appropriate reference materials


	Ocean Exploration Timeline

      Part 1:  Explore

Ocean Technology Research

      Part 1:  Explain

Station Labs

      Part 2:  Explore

Sailing into Research

      Part 2:  Explain

Ocean Catalog

      Part 2:  Elaborate

Ocean Museum

      Part 2:  Evaluate

	1.10
	Reading for personal learning
	

	
	Language Skill - Writing
	

	5.02, 7.02
	Using language accurately
	Write a speech

      Part 1:  Evaluate

	1.07

1.08

1.10
	Organizing and relating ideas when writing
	Port Hole Book
      Part 1:  Explain

Write a speech

      Part 1:  Evaluate

Career Profile / Resume

      Part 1:  Evaluate

Paper:  Taking Salt out of the Ocean

      Part 2:  Evaluate

	1.10
	Proofing and Editing
	Same as above

	2.04

7.05
	Synthesizing information from several sources
	Ocean Technology Research

      Part 1:  Explain

Sailing into Research

      Part 2:  Explain

Ocean Catalog

      Part 2:  Elaborate

Ocean Museum

      Part 2:  Evaluate

	1.10
	Documenting sources
	Write a speech

      Part 1:  Evaluate

Paper:  Taking Salt out of the Ocean

      Part 2:  Evaluate

	2.03
	Developing an outline
	Write a speech

      Part 1:  Evaluate

Paper:  Taking Salt out of the Ocean

      Part 2:  Evaluate

	1.05
	Writing to persuade or justify a position
	Write a speech

      Part 1:  Evaluate

Paper:  Taking Salt out of the Ocean

      Part 2:  Evaluate

	1.09
	Creating memos, letters, other forms of correspondence
	

	
	Teamwork
	

	1.01

1.05
	Taking initiative
	

	
	Working on a team
	Ocean Soundings

      Part 1:  Elaborate

Sailboat Stations
      Part 2:  Explore

	
	Thinking/Problem-Solving Skills
	

	1.02, 4.05,

4.07, 4.08,

5.02, 7.03
	Identifying key problems or questions
	Write a speech

      Part 1:  Evaluate

Paper:  Taking Salt out of the Ocean

      Part 2:  Evaluate

	1.05, 1.07,

1.10, 2.03,

4.02
	Evaluating results
	Ocean Soundings

      Part 1:  Elaborate

Sailboat Stations

      Part 2:  Explore

	1.06, 3.01,

3.05, 5.04,

5.05, 6.02

7.03
	Developing strategies to address problems
	

	1.09
	Developing an action plan or timeline
	Ocean Exploration Timeline
      Part 1:  Explore
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Exploring the Earth’s Oceans

Part 1:  Ocean Technology

Purpose:  To understand how technology is used to explore the ocean.

GOAL / OBJECTIVES:

Goal 1 –The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.02, 1.05, 1.06, 1.07, 1.08, 1.09, 1.10

Goal 2 - The learner will demonstrate an understanding of technological design.

Objective 2.02

Goal 4 - The learner will conduct investigations and utilize technology and information systems to build an understanding of hydrology.


Objectives 4.02, 4.04, 4.05, 4.06
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ENGAGE:

Part 1:  “Hold Your Breath” Activity:  

Ask the students to estimate how long they can hold their breath.  Tell them you will have a contest to see who can hold their breath the longest.  Ask all the students to stand beside their seats.  Tell them to begin holding their breath when you say “Start” and then to sit down when they can no longer hold their breath.  You will need to write the time on the board when you say “Start.”  When the last student sits down, again, note the time on the board.  Calculate how long they held their breath and award a small prize to the winner.  Use the following questions for discussion:

1. Did anyone accurately estimate how long they could hold their breath?

2. Was this difficult to do?  Explain.

3. Why did you have to stop holding your breath?

4. Why might another person be able to hold their breath longer?

5. What experiences have you had when you needed to hold your breath?  Explain.  (Lead students to talk about swimming under water.)

6. What tools do we have that will help you breathe under water?  Has anyone used any of these tools?  (You may have a student that has been snorkeling or scuba diving.)

7. What technology do you think scientists use to explore the depths of the ocean?

8. What other factors must scientists overcome in order to explore the depths of the ocean?

9. Would you want to be an ocean explorer?

Ask the students to summarize this experience and the class discussion.  You can use blue construction paper to cut out circles for them to write their summary in the shape of a bubble.  If you are using a science notebook, have your students write summary “bubbles” throughout this unit to glue in their notebook.  Or, you can use the page attached to record summaries.  The medium-sized bubbles can be used for the students to record new terms they have learned.

Part 2:  Cartesian Diver

The students will observe/create a Cartesian Diver to stimulate more discussion of the technology used in ocean exploration.  There are a variety of ways to make Cartesian divers.  You can choose to do this part in one of the following ways:

· as a demonstration for your students to observe and analyze,

· as an individual or group activity for the class to make divers, or

· as an inquiry lab by giving the students a variety of materials and asking them to design a diver. 

For the basic design, you will need a “tank” and a “diver.”  Empty soda bottles will serve as your tank (1-liter or 2-liter will work).  Read through the various methods listed below to decide which type of diver you will make.  There are three different worksheets included.  The first one would be used with a teacher demonstration, the second one would be used as a guided inquiry lab, and the last one would be used if your students are designing their own “diver.”   

Types of Cartesian Divers:

1. Use condiment packages (ketchup, mayonnaise, mustard, etc.).  You will need to test the package in a glass of water first to make sure it will float.

2. Use a medicine dropper with enough water inside so the “diver” floats.

3. Use a straw bent in half.  You will have to weigh the “diver” down with paper clips.

4. Use a plastic pipet that you cut off ¼ to ½ inches from the bulb and a brass nut for weight.  

Cartesian Diver Resources:

http://www.atozteacherstuff.com/pdf.htm?SPOW_CARTESIAN_DIVER.pdf  (using medicine dropper)

http://www.siue.edu/SIPDC/Library/lesson%20plan/science2.pdf  (using condiment packages)

http://www.usc.edu/org/cosee-west/MidwaterRealm/11CartesianDiver.pdf  (using a variety of materials – look for “additional divers”

http://www.ccmr.cornell.edu/education/modules/documents/CartesianDiver.pdf  (using a plastic pipet and a brass nut – great pictures!)  

Part 3: 20,000 Leagues Under the Sea

Use the book, 20,000 leagues under the Sea, by Jules Verne, to get the students thinking about life in the ocean.  Read a passage from the book in chapter 18 that describes a creature from the deep.  Or, you can access the chapter at the following website:  http://seawifs.gsfc.nasa.gov/OCEAN_PLANET/HTML/squid_20000_leagues.html 

Ask the students to draw their interpretation of the creature described in the passage.  Next, ask the students, “How do you think this creature can be observed?”  Then create dialogue among the students by asking them to answer questions such as:

 
a.   Do you think there are creatures that look like this in the ocean?

b.  What conditions are necessary for human survival underwater?

b.   How is exploring the ocean depths similar to exploring outer space?  

c.   Do you think it is more technologically challenging to explore outer space or 

      the ocean?  Why do you think this?”  

After you have completed parts 1-3, tell the students to pretend to be a group of oceanographers in charge of exploring an area of the ocean that is uncharted.  

1. What would they need to explore this area?  

2. What would they expect to see? 

3. What difficulties would they expect to encounter?

EXPLORE:
Part 1:  How do we explore the oceans? 

Go to the National Oceanic and Atmospheric Administration photo gallery at the following website and print a set of pictures for each group.  (Or use the pictures included in the handouts.)  The pictures will last longer if you print them on cardstock and laminate them before your students use them.
http://www.oceanexplorer.noaa.gov/gallery/gallery.html
Ask the student to study the picture and respond to the questions for their picture.  After the students have finished with the pictures and questions, have a class discussion of their observations.    

Part 2:  How has ocean exploration changed over time?

Rutgers Marine and Coastal Sciences developed the Coastal Ocean Observatory Laboratory room (COOLroom) where a unique group of scientists work together to conduct studies of the ocean off the coast of New Jersey.  The results of their monitoring is published on the web for everyone to use.  The COOL classroom has projects and activities.  Go to the following website to review the timeline activity.  

http://www.coolclassroom.org/cool_projects/lessons/miniunits/lesson2.html
You can print and copy the worksheet for the students to use or ask the students to print their own worksheet.  Depending on the availability of computers, you can use a projector in your classroom and go through the website together or allow the students to work through the website on their own.  Once the webpage is opened, click on The Evolution of Oceanography link at the bottom of the page.  Then, work through the tutorial studying the surface and undersea exploration throughout time.
This timeline ends in the 1990’s, you can use the following website for more information on the latest technologies available for studying the ocean.

http://www.nurp.noaa.gov/Tech.htm
You will find information on LEO (Long-Term Ecosystem Observatory) at the following site:  http://www.nurp.noaa.gov/Spotlight/Observatory.htm   Scientists are collecting data remotely and use the information for various marine research projects.   There is a great diagram of LEO-15 and all its components.  

EXPLAIN:

Assign each group of 2-3 students a type of ocean technology to research.  See list below:  (There may be other specific vessels.)
Robotic vessels


Aqualung

Submersibles


Jim Suit

Piloted vehicles


SCUBA

SONAR 



Underwater Habitat

Satellites



Remote sensing 

Ask the students to complete their research according to the handout provided.  Then, the students will make a “port hole” book or “ship’s wheel” book.  You can use the pattern included, and copy the pattern on cardstock for the cover.  Then make a blank pattern on copy paper for the inside pages.  Once the students have cut out the cover for their book, they will need to make the pages they need for their book in the same shape as the cover.  Ask the students to make a Table of Contents.  Each student will design a page for the book about their technology.  You can copy their page for the class or the students can write information on the pages as students present their research about each form of ocean technology.

The following websites can be used for the research:

http://www.mbari.org/explorations
http://www.onr.navy.mil/Focus/blowballast/default.htm   

http://www.divediscover.whoi.edu/tools/index.html
http://science.hq.nasa.gov/oceans/
http://oceanexplorer.noaa.gov/technology/technology.html
http://noaa.gov/history/timeline/timeline.html
http://seawifs.gsfc.nasa.gov/OCEAN_PLANET/HTML/oceanography_sealink.html 

http://seawifs.gsfc.nasa.gov/OCEAN_PLANET/HTML/military_submarine.html 

ELABORATE:

Option 1:

The Center for Research and Learning Technology at the Indiana University has an entire unit on the ocean.  There are several activities that are appropriate for our unit.  Use the following link to access their unit; then scroll down to the activity suggested.

http://atlantis.crlt.indiana.edu/centers/Ocean_Adventure.pdf 



Activity 4:  Echoes in Water to “See” Ocean Floor (SONAR)

The activity directs you to website that will provide background information for and your students on the ocean floor.  There is also a lesson plan called “Ocean Soundings.”  Print this lesson plan from the website below.   We have provided a student handout for this activity.  

Website for background information on the ocean floor:

http://pubs.usgs.gov/gip/dynamic/developing.html 

Ocean Soundings – directions for making the model to map the ocean floor:

http://octopus.gma.org/surfing/ocean/soundings.html
* There is also an activity on ocean explorers you may want to use.


Activity 9:  Those Magnificent Explorers of the Deep

Option 2:  Remote Sensing and Sea Surface Temperature

The Ocean Remote Sensing Base for Interactive Teaching and Learning in St. Petersburg, Florida has a wealth of information for teachers and students to learn more about using remote sensing to study the ocean.  Access the following lesson plan to study sea surface temperature using data collected by remote sensors.  The first link is for the lesson plan.  The second link is for the student worksheet, and the third link is for the teacher answer page.
*Note to Teacher:   We were not able to navigate the website as described in the lesson plan, so we used the teacher answer page with the temperature data already included and the graph of the data prepared for the students to analyze.  

Lesson Plan 

http://education.imars.usf.edu/images/stories/docs/sea_surface_temperature_mod.doc 

Student Worksheet

http://education.imars.usf.edu/images/stories/docs/sst_lab_worksheet.xls 

Teacher Answer Sheet (We used this sheet with the data and graph filled.)

http://education.imars.usf.edu/images/stories/docs/sst_lab_worksheet_filled.xls 

There is an information sheet on remote sensing and why we use it to look at the ocean at the following link:

http://imars.usf.edu/~rluerssen/web_docs/Remote_Sensing.doc 

The following site has links for various satellites and remote sensing data:

http://imars.usf.edu/sites.html 

EVALUATE:

Ask the students to complete one or more of the following activities:

1. Design a submersible.  Create an ad or an owner’s manual for your submersible.  Demonstrate the submersible in class.  The teacher will have an aquarium set up for demonstrations.  You may use the following link for students who need more direction (ESL or EXC students):  http://inventors.about.com/library/inventors/bl_build_a_submarine.htm
2.  Write a speech.  “You have been asked to speak to Congress and the House Appropriations Committee on funding for ocean exploration.  You must decide if you represent NURP (NOAA Undersea Research Project) or Greenpeace (environmentalists who want to preserve the ocean).  Will your speech be for or against the funding?  Why?”  Give your speech to the class.  

3. Research a career in oceanography that would interest you .  Write a career profile or resume for the job.  MS Office has templates for resumes.

Listing and information on Ocean Careers:  

http://www.oceancareers.com/2.0/available_careers.php 

Occupational Outlook Handbook:  http://www.bls.gov/OCO/ 

Additional Resources

Oceanography in the News

http://www.nurp.noaa.gov/spotlight.htm 

Ocean Remote Sensing Lesson Plans

http://education.imars.usf.edu/lplans.html
http://atlantis.crlt.indiana.edu/public/teacher.pl  

http://edtech.kennesaw.edu/web/oceans.html   Lots of resources
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Cartesian Diver

Observe the “diver” as the teacher demonstrates it.  Record any observations you make about the “diver” in the space provided.  Make a sketch of your observations. 

Observations of “diver:” 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Explain how the “diver” works.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Making a Cartesian Diver
Purpose:  To simulate descending in the ocean.

Materials:

2-liter bottle

3-medicine droppers

small beaker

water

Procedure:

1. Place a small amount of water in the small beaker to fill the medicine droppers.

2. Fill the first dropper ¾ full of water.

3. Fill the second dropper ½ full of water.

4. Fill the third dropper ¼ full of water.

5. Next, fill the 2-liter bottle with water.  Leave a small amount of space in the neck open with air to put in the droppers.

6. Place each dropper in the 2-liter bottle.

7. Fill the 2-liter bottle so that no more air exists in the bottle.  Cap the bottle.

8. Draw the Cartesian Diver in the data section.  Note the location of each dropper (label each dropper).

9. Squeeze the 2-liter bottle with your hands.

10. Record your observations in the data section.

11. Attempt to squeeze the bottle until all droppers touch the bottom.  Record which dropper hit last.

Data:

Drawings:

	Observations after initial squeeze
	Observations after final squeeze

	
	


Analysis:

1. Why did the droppers float in the 2-liter bottle initially?

2. What happened to the water level in the droppers when pressure was applied to the 2-liter bottle?

3. What happened to the density of the droppers after they took on more water?

4. How do divers use this concept to ascend and descend in the water?

5. How does the Cartesian Diver simulate the technology used in a submarine to allow it to ascend and descend in the water?
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Making a Cartesian Diver
Purpose:  To make and observe a Cartesian diver.


[image: image3]
Procedure:  List the steps below for making and testing your “diver.”

1. ________________________________________________________________________________________________________________________________________________________________________________________________

2. ________________________________________________________________________________________________________________________________________________________________________________________________

3. ________________________________________________________________________________________________________________________________________________________________________________________________

4. ________________________________________________________________________________________________________________________________________________________________________________________________

5. ________________________________________________________________________________________________________________________________________________________________________________________________

6. ________________________________________________________________________________________________________________________________________________________________________________________________

7. ________________________________________________________________________________________________________________________________________________________________________________________________

8. ________________________________________________________________________________________________________________________________________________________________________________________________

9. ________________________________________________________________________________________________________________________________________________________________________________________________

10. ________________________________________________________________________________________________________________________________________________________________________________________________

Drawing:  Make a sketch of your “diver.”

Observations:  

Conclusion:  

1. What did you do to get your “diver” to sink and float? ______________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Why does this cause the “diver” to sink and float in your tank?  ______________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. How do divers use this concept to ascend and descend in the water?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. How does the Cartesian Diver simulate the technology used in a submarine to allow it to ascend and descend in the water?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Part 1:  How do we explore the oceans?

Study the picture assigned to your group.  Answer the following questions about your picture.

1. Describe what you see in this picture.  (Picture # _____)

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Where do you think the picture is taken?

________________________________________________________________

3. What do you think is happening in the picture?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. What are you curious to know more about now that you have seen this picture?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. List the words that come to your mind when looking at the picture.

6. Would you want to be an ocean explorer?  Explain.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

EXPLORE, Part 1

Picture # 1
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Picture # 2
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Picture # 4
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Picture # 6
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Part 2:  How has ocean exploration changed over time?

Using the following website, explore the history of ocean exploration.  Complete the chart below.  Then, answer the questions on the next page.

http://www.coolclassroom.org/cool_projects/lessons/miniunits/lesson2.html 

	Date
	Event
	Surface
	Undersea

	600 BC
	
	
	

	500-700 AD
	
	
	

	900
	
	
	

	1000
	
	
	

	1519
	
	
	

	1535
	
	
	

	1768
	
	
	

	1769
	
	
	

	1825
	
	
	

	1825
	
	
	

	1853
	
	
	

	1872-1875
	
	
	

	1903
	
	
	

	1907
	
	
	

	1934
	
	
	

	1943
	
	
	

	1950
	
	
	

	1951
	
	
	

	1957
	
	
	

	1962
	
	
	

	1964
	
	
	

	1967
	
	
	

	1968
	
	
	

	1976
	
	
	

	1977
	
	
	

	1978
	
	
	

	1979
	
	
	

	1989
	
	
	

	1990
	
	
	

	1990
	
	
	

	Future
	
	
	

	
	
	
	


We need to ask for permission to use their worksheet or create a new one!
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Welcome to the COOL Classroom
Hosted by Oceanographers from
Rutgers University Marine & Coastal Sciences 
Oceanography Through Time

1. Why do you think it is important to study the ocean?











2. Click on the thumbnail image of the timeline or on “The Evolution of Oceanography”. Explore the ways people have interacted with the ocean over time. Why do you think early explorers were interested in navigating the ocean? 











3. Studying the ocean is difficult. List the reasons why: 











4. When did people start exploring the ocean for scientific purposes? 











5. List three major events in the twentieth century that you think were most important to the evolution of ocean science. Explain why you think so:

A. 







B. 







C. 







EXPLAIN, Part 1



Name ___________________________________

Handout




Date ____________________________________

Ocean Technology Research

Type of Technology _____________________________________________________

	
	Resource
	Information I gathered

	Important dates in the use and development of this technology
	
	

	Important people in the use and development of this technology
	
	

	What discoveries, organisms, or sea floor features were found using this type of technology?
	
	

	How does this type of technology work?
	
	

	How did this technology add to our knowledge of the ocean?  
	
	

	What are the limits and benefits of this type of technology?
	
	

	What made this type of technology possible?
	
	

	Interesting Fact


	
	


EXPLAIN, Part 1
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EXPLAIN, Part 1



Name ___________________________________

Handout




Date ____________________________________

Ocean Technology Rubric

Type of Technology _____________________________________________________

	C r i t e r i a
	Points Possible
	Points Received

	Research:
	
	

	      Important Dates


	10
	

	      Important People
	10
	

	      Discoveries Made
	10
	

	      How the technology works
	10
	

	      How did the technology add to our current knowledge of 

       Oceans
	10
	

	      Limits and Benefits
	10
	

	      Previous work that made this technology possible
	10
	

	Book
	
	

	      Table of Contents
	5
	

	      Page Design
	25
	

	      Information of other technologies
	10
	

	Final Grade


	110
	


ELABORATE, Part 1




Name _____________________________


Handout





Date ___________________________

Ocean Soundings

Part 1:  Thinking Back

How do oceanographers use remote sensing to learn about the ocean?
Part 2:  SONAR  Demo

Watch as the teacher demonstrates how SONAR works.  Answer the following questions.

1. What can see on the screen before the teacher drops the liquid in the water?

2. What happens when the teacher drops the liquid in the dish?

3. When was SONAR invented?

4. How did scientists map the ocean floor before the invention of SONAR?

Part 3:  Model of the Ocean Floor

Materials

Shoe Box
   Graph Paper (2)      Black Sharpie 
Straw
Ruler 
     Awl        Tape

Variety of materials for the “ocean floor” = spackling, paper Mache, toilet paper tubes,







   newspaper, modeling clay

Coloring Pencils

Procedure
1. Create a model of the ocean floor in the bottom of your shoe box using the materials provided.  You model should include several features of the ocean floor like valleys and hills.  Your model will need 24 hours to dry.

2. Tape a piece of graph paper to the lid of your shoe box.  Use the awl to make holes in the lid at intervals in a grid pattern.  See diagram.                             

3. Number the grid from the long way and assign a letter to each grid going across the lid.  See diagram.

4. Label the second piece of graph paper with numbers and letters the same as your lid.  

5. With a Sharpie marker, make i-cm markings on the straws.  Each centimeter will represent one mile in the ocean when measure the “depth” of your ocean model.

6. Exchange boxes with another team.

7. Using your straw, measure the depth of each hole in the lid.  Start at the top left and work your way across the graph paper.  One person will make the “sounding” with the straw and will read the depth for another person to record the depth on the graph paper.

8. When you have finished taking your readings, draw lines to connect all similar depth readings.  Use coloring pencils to color each depth area.   This is a contour map of the ocean floor.

9. Remove the lid of the box to see if you have made an accurate map.

Diagram for the lid:           
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    2

                         
    3




    4




    5




    6




    7




    8




    9




  10

Analysis:

1. What does the grid on the lid represent?

2. How does this activity relate to the SONAR method for measuring the ocean floor?

3. Is the SONAR method a better method of for mapping the ocean floor than using a weighted cable?  Explain.

You can access the following website for background information on the ocean floor:

http://pubs.usgs.gov/gip/dynamic/developing.html 

EVALUATE, Part 1




Name _____________________________


Handout





Date ___________________________

Design Your Own Submersible

TASK:  Your challenge with your group members is to design and build a submersible that is neutrally buoyant.  What is the neutral buoyancy?  It basically means a state where an object neither sinks nor floats.  There are some constraints you have to consider while building the submersible.  First, you may only use items provided by the teacher.  Second, your submersible must include at least one of each differently sized piece of PVC pipe.  Third, your submersible must fit completely within the large water-filled container.  Fourth, you only have 30 minutes to design and build your submersible.  Finally, you will be given on opportunity to test your submersible during the 30 minutes.  

Materials:

PVC Pipe

Batteries 

Propellers from model airplanes

Rubber band propellers

Bottles

Alka seltzers

Straws

Tape

Yarn

Rubber bands

Bubble wrap

Craft sticks

Film canisters

Balloons

Scissors

DIAGRAM:

Draw and label your submersible in the space below.

PRESENTATION:  Be prepared to demonstrate you submersible to the classand explain how it works.
EVALUATE, Part 1




Name _____________________________


Handout





Date ___________________________

Design Your Own Submersible RUBRIC

	C r i t e r i a
	Points Possible
	Points Received

	Design of Submersible:
	
	

	      Explanation of how submersibles work

           Student is able to explain the construction of the 

           device and how it is supposed to work.  


	20
	

	      Construction of Device

            Device is waterproof and is able to ascend to 

            the bottom and surface at least 1 time, and 

            has a external means of control

           
	20
	

	      Creative use of Materials

            Creative use of materials more than 4 materials 


	10
	

	      Evidence of Testing 
	10
	

	      Use of unit concepts

           Student incorporates all main unit concepts in project 

           (mass, volume, density, ballast, buoyancy)


	10
	

	Ad or Owners Manual
	
	

	      Evidence of knowledge of submersibles
	15
	

	      Attractiveness of ad or owners manual


	15
	

	Final Grade


	100
	


EVALUATE, Part 1




Name _____________________________
Handout





Date ___________________________

Speech for the House Appropriations Committee

TASK:  You have been asked to speak to Congress and the House Appropriations Committee on funding for ocean exploration.  You must decide if you will represent NURP (NOAA Undersea Research Project) or Greenpeace (environmentalists who want to preserve the ocean).  Will your speech be for or against the funding?  Why?

Give your speech to the class.  

WHO will you represent?  ________________________________________________

[image: image34.wmf][image: image35.wmf]
Are you FOR or AGAINST funding for ocean exploration?            For               Against 

RESEARCH:

	
	Resource
	Information

	Reason

#1


	
	

	Reason

#2


	
	

	Reason

#3


	
	

	Amount

Of Money

Needed


	
	


PROCEDURE:

1. Write your speech.  

2. Submit a rough draft of your speech for editing.    

3. Write a final draft of your speech.

4. Practice your speech in front of family, friend, or the mirror.

RUBRIC:

	CRITERIA
	Points POSSIBLE
	Points AWARDED

	Research
	20
	

	Rough Draft 
	20
	

	Final Copy - Content
	20
	

	Final Copy – Grammar 

               and Mechanics
	20
	

	Speech
	20
	

	Final Grade


	100


	


EVALUATE, Part 1




Name _____________________________


Handout





Date ___________________________

A Career in Oceanography

TASK:  You are about to enter college.  You have always loved the ocean.  You want a career that will    

Your Career Choice  _____________________________________________________

RESEARCH:

	
	Resource
	Information

	Job Requirements


	
	

	Training

Qualifications

Certifications


	
	

	Job Outlook


	
	

	Expected Earnings


	
	


Where do you plan to get the training you need for this career?

______________________________________________________________________

PROCEDURE:

1. Look at the following website of ocean careers.  Select a career that interests you.  Decide where you would like to get your training for this career.  
 http://www.oceancareers.com/2.0/available_careers.php 

2. Look at the following website for career information.    

Occupational Outlook Handbook:  http://www.bls.gov/OCO/ 

3. Write a career profile for your career OR write a resume to apply for your career.

RUBRIC:

	CRITERIA
	Points POSSIBLE
	Points AWARDED

	Research
	50
	

	Resume / Job Profile
	50
	

	Final Grade


	100


	


Terms used in Part 1

ABE (Automated Benthic Explorer) - An untethered submersible, equipped with cameras and sensors, that navigates by sound beacons for long periods of time, "sleeping" on the ocean floor between pre-programmed duties until signaled to ascend for recovery.

Decompression Chamber - a large portable container that divers can enter after they've surfaced to help their bodies return to normal atmospheric pressure

Echo sounder- A device used to determine depth by sound waves. 

Fathom - A unit of measure for ocean depth. One fathom is 6 feet (1.83 meters). 

Oceanography - The study and exploration of the world's ocean.

ROV (Remotely Operated Vehicle) - Unmanned submersible tethered to a mother ship and operated by pilots using a joy stick. 

Scuba - Self-Contained Underwater Breathing Apparatus - device that allows divers to breathe underwater for long periods of time.
SONAR - SOund NAvigation Ranging - used to measure ocean depth by sending sound to bounce off the ocean floor. 

Submersible – A small submarine used to explore the ocean depths; equipped with windows, lights, mechanical arms, cameras and other scientific instruments capable of seeing and recording data.

Exploring Earth’s Ocean

Part 2:  One Mighty Ocean

Purpose:  To investigate the structure of the ocean, the life forms that live in the ocean, and the unique features of ocean water. 
.

GOAL / OBJECTIVES:

Goal 1 –The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.05, 1.06, 1.08, 1.09, 1.10

Goal 2 - The learner will demonstrate an understanding of technological design.

Objective 2.02

Goal 3 - The learner will conduct investigations and utilize technology and information systems to build an understanding of hydrology.


Objectives 3.03, 3.04
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ENGAGE:

Part 1:  What do Humans need to survive?

Ask students the question, “What do humans need to live?”   Give students the graphic organizer that is in the shape of the human body.   While using this graphic organizer, use probing questions below to guide the students in talking about the nutrients, minerals, and gases you need to survive.

1. What is necessary for humans to live?

2. Where do humans get the things they need to survive?

3. What sort of impact do you think would happen if any one thing needed for survival was no longer available?  More than one?

4. How are nutrients and minerals used by the human body?                                                                                  

Part 2:  What does the Ocean need to survive?

Then read the children’s book, This is the Sea that Feeds Us, by Robert F. Baldwin (ISBN # 1-883220-70-X).  Use this book to start a conversation about life in the ocean.  Again, ask probing questions to guide students in talking about the nutrients, minerals, and gases various ocean organisms need to survive.  Use the graphic organizer provided for students to record their responses.  

1. What are some things that live in the ocean?

2. What do these life forms need to survive?

3. What would happen if these nutrients or minerals were not available? 

4. Is there a connection between humans and living things in the ocean?

EXPLORE:  Sailboat Stations

Set up 7 stations around the room for the students to explore the objectives for the unit.  These activities may take multiple class sessions to complete.  At each station display the Sailboat Station Directions along with the listed materials. 

Note to Teacher:

You will need to prepare 1 or more shoe boxes for Station 5.  The inside of the box should be spray painted black.  Use a large pin or ice pick to poke holes in one end of the shoe box.  Then, cut a peephole in the other end of the shoe box. 

You will need to collect food labels from foods that contain algae derivatives (agar, beta carotene, alginate, and carrageenan) for Station 3.  See the list below.

Brownie mix



Mayonnaise

Cheese



Multiple Vitamins

Chocolate Milk


Pet Food

Coffee Creamer


Pudding  (cooked)

Cottage Cheese


Relishes

Egg Substitute


Salad dressing

Evaporated Milk


Sauces and gravies

Frozen Foods / Desserts

Sour Cream

Frozen Yogurt


Toothpaste

Ice Cream



Whipped Topping

Infant Formula


Whipping Cream

Margarine



Yogurt

EXPLAIN:  Sailing into Ocean Research
Give a sailboat handout to each group of 4 students.  Each sailboat is a different topic with an essential question and 4 probing questions.  Ask the students in each group to pick a probing question to research using the essential question as their focus for research.  Ask the students to think back to the station labs they just completed.  Which lab do they think relates to their topic/questions?  Each group will prepare a PowerPoint to present to the class.  Use the handout as a guide for the students to make their presentations.  The students should refer to the lab when they make their presentation to the class.
ELABORATE:  An Ocean Catalog

Ask your students to create a catalog of resources found in the ocean using a template for a catalog in Microsoft Publisher.  The students will need to create the name of their catalog, business name and address, advertising slogans, etc.  The template has a cover page, a table of contents, different ways to advertise the “products” from the ocean, and a back cover so their catalog will look professional.  You can decide how detailed you want the description to be.  Use the handouts included for the students to complete their research and use the rubric as an assessment tool.  You can do this in groups, in pairs, or as individuals.  You can then compile the pages into a class catalog.  
EVALUATE:

For Options 1 and 2, the students will select an ocean ecosystem to research.  The ocean is divided into zones due to various factors affecting the organisms living there, such as light penetration.  There are also unique ecosystems within those zones.  Listed below are suggested areas for research:


Intertidal Zone
Neritic Zone  
    Open Ocean

   Arctic Waters
Coral Reef 

Estuary 
    Hydrothermal Vents
   Kelp Forest



The diagram below shows the light zones and depth zones in the ocean.  Ecosystems may encompass various depth zones and light zones.  The ocean also has temperature zones depending on the latitude.  In looking at various science textbooks used in NC, we found that they used a variety of terms in discussing the ocean.  We conducted further research and consulted with marine biologists on this topic because of the conflicting information we saw in textbooks and online.  8th graders need to understand that life in the ocean changes as you move from the shoreline out to the open ocean and from the sunlit depths to the deepest, darkest waters of the ocean floor.  They also need to know about unique areas such as hydrothermal vents and kelp forests.
[image: image13.png]1,000 m

ph
4,000 m

edia Britamnioa, In




Option 1:  Ocean Panorama – Creating your own Ocean Museum

The Center for Research and Learning Technology at the Indiana University has an entire unit on the ocean.  There are several activities that are appropriate for our unit.  Use the following link to access their unit; then scroll down to the activity suggested.

http://atlantis.crlt.indiana.edu/centers/Ocean_Adventure.pdf 


Activity 10:  Culminating Activity 

You can use an area of your classroom, a long counter, an area in your library, etc. depending on the space you have available.   Your students can create the various zones and features of the ocean as well as living things found in the areas.  One group could be assigned to create a 3-D submersible to suspend in your “ocean.”

Option2:  Ocean Diorama

On a smaller scale, your students can create a diorama of a particular ecosystem in a box.  The boxes can then be put on display in your classroom “Ocean Museum.”  Ask the students to prepare a flyer for their ecosystem to go with the diorama.

A unique diorama in the shape of a porthole can be found at the following site:

http://www.stormthecastle.com/diorama/ocean-diorama/ocean-diorama-index.htm 

The following link could be used for ESL students or students with IEPs:

http://h50034.www5.hp.com/createuse/creative/pdfs/c00457704.pdf 

Option 3:  Write a Paper

Give your students the following writing prompt:  “Suppose scientists decided to remove the salt from ocean water.  What would be the positive effects?  What would be the negative effects?”  Collaborate with the Language Arts teacher and have the students to use the writing process to do a pre-writing activity, write a rough draft, peer edit their papers, and prepare a final paper to submit to you.

Additional Resources

http://www.coolclassroom.org/cool_projects/lessons/miniunits/oceanography.html
http://sealevel.jpl.nasa.gov/education/activities.html
http://www.pbs.org/oceanrealm/intheschool/school4.html 

Hydrothermal Vents   http://library.thinkquest.org/18828/index.html 

Various Ocean topics http://www.onr.navy.mil/Focus/ocean/default.htm 

http://edtech.kennesaw.edu/web/oceans.html   Lots of resources
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Handout





Date ___________________________

What do you need to survive?
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Date ___________________________
What do Ocean Life Forms Need to survive?
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	Life Forms
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Sailboat Station Labs


[image: image16]  Par 5

Data:

	Action
	Observation

	Addition of tap water over the golf ball


	

	Addition of “fresh” water to the system


	

	Addition of food coloring to the system


	


Analysis:

1. What are you simulating by mixing the salt and water?

2. What happens to the golf ball once the salt and water are mixed?

3. What are you simulating with the tap water?

4. What happens to the golf ball when the tap water is added to the salt water?

5. An estuary is a region where salt water and fresh water meet.  When the food coloring is added, this “region” is highlighted.  What special qualities would the aquatic life in an estuary need to possess?
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                                          Nutrients, Coming Right Up!

Sketch of Dishes:

                Experimental Dish



    Control Dish

[image: image38.wmf][image: image39.wmf]
Data:

	
	Initial Observations of 

Food Coloring
	Final Observations of 

Food Coloring

	Experimental

Dish


	
	

	Control

Dish


	
	


Analysis:

1. What happens to the cold water after it is dispensed into the dishes?

2. What happens to the colored water after you blow across the top?

3. What happens to cold water from the deep when surface winds blow the water away?  How is this demonstration like upwelling?  

4. Why is this process important for the marine food web?  

[image: image40.wmf]
                                          There are Algae in Your House!

Hypothesis:   What food items do you think have seaweed as an ingredient?

Data:

	Food Items
	Ingredient(s) from Algae Derivatives
	Brown

Algae?
	Red

Algae?
	Green

Algae?

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Analysis:

1. Which foods contained more that one type of algae derivative?

2. Algae serves as a thickening agent in foods.  Why is it a necessary ingredient for the foods listed?

[image: image41.wmf]
                                           Web of Life

Data:  Draw your sketch of a marine food web below:

Analysis:

1. Which organisms are the producers of the marine food web?  Which organisms are the consumers of the marine food web?

2. Where are the nutrients that are needed in a marine food web?

3. What would happen in the web if one or more organisms were no longer available?

4. How would humans fit into the marine food web?

[image: image42.wmf]
                                          Creatures of the Dark Ocean

  Data:

	Observations of Fish WITHOUT holes
	Observations of Fish WITH holes

	
	


Analysis:

1. Which fish is camouflaged in the shoe box?  Why are you unable to see this fish?

2. What happened when you looked at the fish that was not camouflaged?

3. Bioluminescence is light given off by some creatures of the deep.  The hatchetfish is an example of a fish that has photophores (small specialized light organs).  These photophores act as camouflage in water depths that has some sunlight.  It is necessary for the black silhouette of the hatchetfish to blend into the background of scattered light.  How does this activity simulate this idea?  

Animals of the dark ocean: http://www.pbs.org/wgbh/nova/abyss/life/bestiary.html

Information on bioluminescence:  http://www.lifesci.ucsb.edu/~biolum/

                          Ocean Regions
http://www.onr.navy.mil/Focus/ocean/water/temp3.htm 

	What is temperature range of ocean water?


	What is the freezing point of ocean water?
	Why is the freezing point of ocean water lower than fresh water?



	What are the 3 vertical layers of ocean water?

1.

2.

3.
	What influences the surface layer?


	What is the average temperature of the deep-water layer?


http://www.onr.navy.mil/Focus/ocean/regions/default.htm 

	BLUE WATER
	LITTORAL ZONE
	OCEAN FLOOR

	Characteristics


	Characteristics
	Characteristics

	Deep Ocean


	The Navy and Littoral Zone
	Continental Margin and Rise

	Humans and the Environment


	
	Deep Ocean Basin

Mid-Ocean Ridge




Analysis:

1. How does temperature change as you descend in the ocean?

2. Compare the three zones:  blue water, littoral zone, and ocean floor.

3. How is light used to divide the ocean into zones?


                                          Major  Salts in Ocean Water 
Data:  Major Salts from a 100-gram Sample of Ocean water

	Salts
	Mass of Salt Recovered (grams) 
	Percentage of Total Salts

	Sodium chloride
	2.72
	

	Magnesium chloride
	0.38
	

	Magnesium sulfate
	0.17
	

	Calcium sulfate
	0.13
	

	Potassium sulfate
	0.08
	

	Calcium carbonate
	0.01
	

	Magnesium bromide
	0.01
	


Analysis:

1.  What percent of ocean water is dissolved salts? _____________________________

2.  What percent of ocean water is actually water?    ____________________________

3.  What is the most abundant salt found in ocean water?   _______________________

4.  Which is more dense, salt water or fresh water? _____________________________
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Sailing into Ocean Research

As a group, discuss the essential question you have been assigned.  Each person in the group will pick a probing question.  Your group will create a PowerPoint presentation to share your findings with the class.

YOUR POWERPOINT SHOULD NOT CONTAIN SOUNDS, AND TRANSITIONS SHOULD BE KEPT TO A MINIMUM.

1. The PowerPoint will have 6 slides.

2. The first slide is an introductory slide.  This slide should include the following information:

· Your topic

· Your essential question

· Group member names

· Your class period

3. Slides 2-5 should be the answers to the guiding questions.  Each slide should include the following information:

· The probing question(s)

· The answer to your question(s)

· A graphic 

· A reference to the appropriate station lab

· The resource where you found the information

4. Slide 6 will be a conclusion slide that answers your essential question.

5. Print your presentation as a handout with 6 slides to hand to the class.

Each person in the group will make one multiple-choice question about their part of the presentation.  The questions should be typed on one page as a quiz. 

Group Members ______________________________________________________________________

Topic ______________________________________________

Essential Question ______________________________________________________

______________________________________________________________________

Your probing Question __________________________________________________

______________________________________________________________________

Researching your question:

	Resource Information

for Bibliography
	Information Found

	
	

	
	

	
	


EXPLAIN, Part 2




Name ____________________________


Handout





Date __________________________
Sailing into Ocean Research Rubric

PowerPoint Rubric

	Concept
	4 pts
	3 pts
	2 pts
	1 pt
	0 pts

	Question 1:
	Fully answered with 3-5 support details
	Answered with 1-2 support details
	Answered with no support details
	Vaguely answered
	Not answered

	Question 2:
	Fully answered with 3-5 support details
	Answered with 1-2 support details
	Answered with no support details
	Vaguely answered
	Not answered

	Question 3:
	Fully answered with 3-5 support details
	Answered with 1-2 support details
	Answered with no support details
	Vaguely answered
	Not answered

	Question 4:
	Fully answered with 3-5 support details
	Answered with 1-2 support details
	Answered with no support details
	Vaguely answered
	Not answered

	PowerPoint

Presentation
	Engaging with student generated participation
	Engaging but no attempt to get other students to participate
	Covers material but lacks interest
	Vaguely covers material and lacks interest
	Does not cover material and is not interesting
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Ocean Catalog

BACKGROUND:  The Earth’s oceans are a reservoir of nutrients, minerals, dissolved gases, and life forms.  These resources are used to provide many important products to humans in addition to food.  
TASK:  You work for an advertising agency that has been hired by a company that sells ocean resources.  Your job is to create a new catalog advertising their products.
PURPOSE:  This activity has been designed for you to become an expert on resources from the ocean.  

PROCEDURE:  

1. Each person in the group is responsible for researching 2 resources.  Then, decide as a team who will be in charge of the other sections of the catalog.  You will create your catalog using a Microsoft Publisher Template for catalogs.  You can pick the design of your catalog and fill in the appropriate information.
a. Front Cover Design

b. Table of Contents

c. Description / purchase information on each resource.  
d. Ordering Information / Form
e. Back Cover Design

2. Each person in the group will conduct research on 2 ocean resources and create the description and purchase information for each resource.  Site your references.

3. Send the final product to the teacher’s email.  Print a final copy to turn in to the teacher.

RUBRIC: 

	CRITERIA
	POINTS

POSSIBLE
	POINTS

RECEIVED

	Front Cover Design
	15
	

	Table of Contents
	15
	

	Product Description / Purchase Information
	40 

20 pts / resource
	

	Order Form and Information
	15
	

	Back Cover Design
	15
	

	Creativity
	10
	

	FINAL GRADE
	110
	


ELABORATE, Part 2




Name __________________________


Handout





Date ___________________________

Ocean Catalog RUBRIC

	
	4
	3
	2
	1

	Layout

and 

Design


	Pages are appealing and appropriate.  Layout is clean and font is readable.  Graphics go well with the text and there is a good mix of text and graphics.
	90% of the pages are appealing and appropriate.  Layout is somewhat clean and the font chosen makes the catalog hard to read. Graphics distract from the text.
	80% of the pages are appealing and appropriate.  

Layout is awkward and the  font chosen makes the catalog hard to read.  Graphics distract from the text.
	Fewer that 80% of the pages in the catalog are appealing.

Layout is clean and the font chosen makes the catalog hard to read.    Graphics distract from the text.

	Content &
Accuracy


	All facts in the catalog are accurate
	99-90% of the facts in the catalog are accurate
	89-90% of the facts in the catalog are accurate
	Fewer that 80% of the facts in the catalog are accurate

	Creativity


	Ideas are engaging and insightful and illustrate an excellent understanding of ocean resources.
	Ideas are developed and illustrate a good understanding of ocean resources.  
	Some ideas are good but obscured by unclear writing.
	Ideas do not go beyond the obvious are randomly presented and or remain underdeveloped.

	Knowledge of Ocean Resources


	Student can accurately answer all questions related to facts in the catalog.
	Student can accurately answer most questions related to facts in the catalog.
	Student can only answer a few questions related to facts in the catalog.
	Little knowledge of ocean resources is evidenced.



[image: image25]

EVALUATE, Part 2




Name __________________________

Handout





Date ___________________________
Ocean Museum Rubric

BACKGROUND:  You work for The World Ocean Museum.  The museum curator has assigned teams to be in charge of creating a new exhibit on ocean ecosystems .  Each team will conduct research on an ecosystem, prepare a brochure to advertise the exhibit, build a model or display of the ecosystem, and present the ecosystem to the curator for approval.
TASK:  Your team will collaborate through assigning jobs, researching their ecosystem, and creating an exhibit.

PROCEDURE:  

1. Choose a ecosystem to research.   _________________________________

2. Complete the research handout.  

3. Create models of the animals, plants, and geographic features of your area.  

4. Create a brochure to explain your display.

RESEARCH:
	TOPIC
	RESOURCE
	INFORMATION

	General

Description


	
	

	General

Location


	
	

	Depth

Range


	
	

	Water

Movement


	
	

	Light

Penetration


	
	

	Topographic

Features


	
	

	Technology

Used to Study


	
	

	Topographic

Features


	
	

	Flora

(Plants)


	
	

	Fauna

(Animals)


	
	

	Resources from the Area

	
	

	Problems or Challenges


	
	

	Importance of Area

	
	

	Interesting Facts


	
	


Websites to Check Out:
http://www.onr.navy.mil/Focus/ocean/life/default.htm 

http://www.onr.navy.mil/Focus/ocean/habitats/default.htm 

http://www.mos.org/oceans/life/index.html 

http://www.marinebio.com/Oceans/Marinezones.asp 

http://oceanlink.island.net/ask/deepsea.html 

http://www.cybrary.org/ocean.htm 

http://www2.davidson.k12.nc.us/sdm/Oceanography.htm 

http://www.enchantedlearning.com/coloring/oceanlife.shtml 

http://www.msad49.org/ljhs/Website%20Resources/ocean__zones.htm 

http://www.windows.ucar.edu/tour/link=/earth/Water/estuary.html 

Job  Descriptions:

Research / Presentation  _______________________________

Job Description:  You are in charge of the research for this exhibit.  Be sure everyone completes the research chart.  Be sure everyone uses a variety of resources.  Be sure everyone records their resources (where they found information).  You are also in charge of the presentation.  Be sure everyone has completed their part and is ready for the presentation.

Brochure  __________________________________________

Job Description:  You are in charge of the brochure.  This must be computer generated using Publisher.  Your brochure must include a general description of the ecosystem, the general location of the ecosystem, the depth range, the water movement, the light penetration, salinity, substrate (bottom features), topographic features, the flora, the fauna, a sample food chain, technology used to study this ecosystem, resources from the ecosystem, importance of the ecosystem / zone, problems associated with the ecosystem, and any other interesting facts you might find.

Interactive Learning Tool  ______________________________

Job Description:  You are in charge of creating an interactive learning tool for visitors to your exhibit to do.  You could do a memory game; make a puzzle, create a bingo game with facts about the ecosystem, make an outline drawing for visitors to color and label, etc.  You can have more than one.  

Model / Display  _____________________________________

Job Description:  You are in charge of the display for your exhibit.  Your display can be a model of your ecosystem, a large poster with 3-dimensional props, or a diorama in a box.    You can use pictures, clay models, etc. to show the various flora, fauna, and features of your ecosystem.

Personal Reflection:

Write a paragraph about working on this project.  State which parts of the final project you worked on.  Explain how your group collaborated to complete the project.  Tell what you would do differently the next time you work on a group project.
Areas   for   Research: 
Life Zones:  Intertidal Zone, Neritic Zone, Open-Ocean Zone

Unique Zones:  Hydrothermal Vent, Kelp Forest, Estuary, Mangrove Forest

Types of Organisms within the Zones:  Plankton, Benthos, Nekton

EVALUATE, Part 2




Name __________________________

Handout





Date ___________________________
Ocean Museum Rubric

Life Zone  _____________________________________________________

	C r i t e r i a
	0

Incomplete
	1

Inaccurate
	2

Adequate
	3 +

Extensions
	Points 
Received

	Research:
	
	
	
	
	

	General Description, Location, and Topographic Features
	
	
	
	
	

	Depth Range, Water Movement, and Light Penetration
	
	
	
	
	

	Flora (plants) and Fauna (animals)
	
	
	
	
	

	Technology Used to Study
	
	
	
	
	

	Resources from the Zone and Importance of the Zone
	
	
	
	
	

	Problems and Challenges of the Zone
	
	
	
	
	

	Other
	
	
	
	
	

	Product  (Panorama or Diorama)
	
	
	
	
	

	Animals (x 3)
	
	
	
	
	

	Plants (x 2)
	
	
	
	
	

	Brochure
	
	
	
	
	

	Final Grade


	


EVALUATE, Part 2




Name __________________________

Handout





Date ___________________________
Writing in Science

Prompt:  Suppose a group of scientists decided to remove the salt from large areas of ocean water.  What would be the positive effects?  What would be the negative effects?  Should the government allow this happen?  Write a journal article National Geographic magazine.

Writing Process:    

1. Research the salinity of ocean water.  What would happen if salinity levels were drastically changed?  

2. Write a rough draft of your article.  Peer edit and rewrite your article.

3. Present your article using the following guidelines.

a. Word Processed – double spaced, Arial Font size 12

b. Cover page with the title of your article, your name, and your class period.

Rubric:

	CRITERIA
	Points POSSIBLE
	Points AWARDED

	Research / Bibliography
	25
	

	Rough Draft 
	25
	

	Final Copy - Content
	25
	

	Final Copy – Grammar 

               and Mechanics
	25
	

	Final Grade


	100


	


Terms used in Part 2

Abiotic Factor - the non-living factors of the environment that an organism lives in.  

Abyssal Plain - mostly flat portion of ocean floor which provides a home to a variety of unique organisms that are adapted to the extreme conditions of this habitat. 

Aphotic Zone - lowest layer of the ocean, where light does not reach.

Benthos - organisms that live on or in the ocean floor.  

Bioluminescence - The production of non-thermal light by creatures' converting chemical energy to light energy to lure prey, attract a mate, or assist in keeping like species together. An estimated 75 percent of benthic creatures glow

Biotic Factor – the living organisms of the environment.

Chemosynthesis - the production of organic material by energy from chemical reactions rather than light.

Consumer - feed on other organisms (plant or animal) because they cannot make their own food.

Continental Shelf  - extends from the edge of the continent outward  to where the bottom sharply drops off into a steep slope. 

Continental Slope - The steep incline between the continental shelf and the abyssal plain.

Diatoms - Microscopic algae with plate-like structures composed of silica.

Ecosystem - A community of different but interdependent species and their non-living environment.

Estuary – body of water where a river meets the ocean
Fauna - Animals.     Flora – Plants.
Food Chain - A hierarchy of food relationships from the simplest to most complex.
Habitat - The immediate space where an animal or plant lives and has food, water and protection.

Holdfasts - root-like structures of plants to help hold on to the rocky bottom.

Hydrothermal Vent - An opening in the sea floor where super-heated water and other material are discharged into the surrounding seawater.
Intertidal Zone - the area that lies between the low-tide and the high-tide line.
Mid-Ocean Ridge - A chain of undersea mountains that circles the earth through every ocean.
Nekton - free-swimming organisms whose movements are independent of the tides, currents, and waves. 

Neritic Zone - the first 200 meters (656 feet) of ocean water, which includes the seashore and most of the continental shelf.

Oceanic Zone - Extends from 200 meters (656 feet) deep all the way down to the bottom of the ocean.
Ocean trench - the deepest parts of the ocean. The deepest one is the Marianas Trench (located in the South Pacific Ocean - almost 5 miles (8.05 kilometers) deep.

Photic Zone - The top layer of the ocean where sunlight penetrates. 
Photosynthesis - A chemical process where plants and algae use a sun's energy to make sugars from carbon dioxide and water. 

Phytoplankton - The plant and algae component of the plankton; the primary producers of most ocean food webs. 

Producer - a living thing that produces its own food within itself, usually by using sunlight energy in photosynthesis

Salinity – the amount of dissolved solids in seawater

Seamount - A volcanic peak that rises at least 3280 feet (1000 m) from the seafloor. 

Sustainability – capable of continuing (meeting the needs of the present) over a long period of time without causing permanent damage in the future. 
Upwelling - the upward movement to the ocean surface of deeper, cold and usually nutrient-rich waters, especially along some shores, due to the offshore movement of surface waters

Zooplankton - Animal component of the plankton that feed on phytoplankton and other zooplankton (primary consumers).

Unit 4





Name ________________________________







Date _________________________________

Unit 4:   Multiple Choice Questions

1. How are estuaries connected to oceanic organisms?

a. Estuaries provide a nursery grounds for oceanic organisms.

b. Estuaries provide sunlight for oceanic organisms.

c. Estuaries provide primary food for oceanic organisms.

d. Estuaries provide excess dissolved oxygen for oceanic organisms.
Use the following diagram to answer question 2.
[image: image26.jpg]



2. Looking at the diagram, where would a fisherman have the largest catch?

a. the shoreline

b. the intertidal zone 

c. the ocean floor

d. the area of upwelling

3. What type of technology would be used to look at algae blooms?

a. submersible

b. satellite imagery

c. SCUBA

d. SONAR

4. Which layer of the ocean allows for photosynthesis to occur because of sunlight 


penetration?

a. Buffer zone
b. Surface zone
c. Bathyl zone
d. Abyssal zone

Use the following diagram to answer questions 5-6.  In the diagram, the black area is land and the shaded gray areas are water.
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5. How does this satellite image show the variations in temperature associated with an


 upwelling? 
a. Darker gray areas represent colder water rising from the ocean floor.
b. Darker gray areas represent warmer water rising from the ocean floor. 
c. Darker gray areas represent colder water sinking to the ocean floor.
d. Darker gray areas represent warmer water sinking to the ocean floor.
6. What phenomenon would produce the darker areas moving away from the shore in 


the satellite image?

a. turbidity

b. density

c. salinity
d. upwelling
7. What is the basis of open ocean food webs and provides the majority of the world’s


oxygen supply?

a. whales
b. ocean reefs
c. phytoplankton
d. sea turtles
8. Which zone of the ocean extends from the low tide line to the edge of the continental


shelf?

a. neritic zone

b. open ocean zone

c. intertidal zone

d. abyssal zone

9. What can you infer about an organism that lives in the rocky Intertidal zone?

a. They are able to withstand changes in tides.

b. They are able to withstand changes in salinity.

c. They are able to withstand changes in water temperature.

d. They are able to withstand changes in air temperature.

10. Why is ocean water more dense that fresh water?

a. Ocean water contains more salt than fresh water.

b. Ocean water is deeper that most bodies of fresh water.

c. Ocean water has waves that move the water around.

d. Ocean water contains more organisms than fresh water.

11. Which statement is not a description of oceans?

a. Oceans absorb and hold large quantities of solar heat.

b. Oceans provide the least stable aquatic environment.

c. Oceans contain a relatively constant supply of nutrient materials and dissolved gases.

d. Oceans serve as a habitat for a large number of diverse organisms.

Use the following diagram to answer question 12.
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12.  Which of the following correctly describes the connection between estuarian 


 terrestrial and aquatic food web ?

a. The zooplankton is consumed by the small fish.

b. The small fish is consumed by the large fish.

c. The bird consumes the small fish.

d. The bird consumes the cricket.

Multiple Choice Questions Answer Key:
1.  a
2.  d

3.  b

4.  c

5.  a
6.  d
7.  c

8.  c

9.  a

10.  a

11.  b

12.  c
Port Hole





�     





Materials:


Food Labels





Procedure:


Write a hypothesis:  Which food items contain algae?





Select 5 food labels.  Read the ingredients to identify which algae derivative it contains.





Record the foods in your data table and check the algae derivative each food contains.  *Some food will contain more than one.





CHALLENGE:  Algae are also used in some medicines, cosmetics, paint, and shampoo.  Find labels from other items that contain algae derivatives.  Research which medicines contain algae derivatives.  Share your findings with the class.  





�     





Materials:


Shoe Box with inside painted black and holes                 


Black Construction Paper                                      Scissors


Large pin, medium nail, or ice pick                        Flexible lamp





Procedure:


Fold a piece of black construction paper in half.  Draw a fish on the black construction paper.  With the paper still folded, cut out the fish so you have 2 two fish.  Punch holes on one of the fish.


Cut out 2 strips of paper to attach to your fish in order to suspend them from the inside of the lid one at a time.  


First, suspend the fish WITHOUT holes from the lid of the box.  Replace the lid.  Look through the peephole to observe the fish.  Record what you see.


Then, suspend the fish WITH holes from the lid of the box.  Replace the lid.  Look through the peephole to observe the fish.  Record what you see.


Answer the analysis questions.


If you have time, look at the following website at some “beasts” that live in the dark ocean.





� HYPERLINK "http://www.pbs.org/wgbh/nova/abyss/life/bestiary.html" ��http://www.pbs.org/wgbh/nova/abyss/life/bestiary.html�





	The following has more information on bioluminescence.





� HYPERLINK "http://www.lifesci.ucsb.edu/~biolum/" ��http://www.lifesci.ucsb.edu/~biolum/�





Upwelling











Food Web Connection





Essential Question:


Why are terrestrial and aquatic food webs important to one another?





What is salinity?  Why is the ocean salty?


What minerals are found in the ocean?  How do these minerals get to the ocean?


What dissolved gases are found in ocean water?  How do they get there?  Why are the dissolved gases important?


What role do temperature and pressure play in ocean dynamics??











Ocean Chemistry





Essential Question:


How is ocean water unique?











Upwelling





Essential Question:


How is upwelling significant to 


ocean dynamics?





What is an upwelling?  What animals are affected by upwelling?


What causes upwelling?  Where does upwelling occur?


What is the relationship between phytoplankton and upwelling?


How does El Niño affect upwelling?








Essential Question:


Why are marine ecosystems important?








Ecosystems


and Zones





What are the different marine ecosystems and how are the ecosystems classified?


What are some organisms found in each ecosystem?  How do these organisms adapt to changes in the ecosystem?


What are some other ways the ocean is divided into regions?  What are the characteristics of these regions?  How do these characteristics determine the types of organisms that exist in the region?


What impacts do humans have on the ecosystem?  What impact does the ecosystem have on humans?








Materials:  List the materials you use to make your “diver.”


	2-liter bottle


	Water


	





What resources do we get from the ocean?  What do we use these resources for?


What is sustainability?  What is the significance of sustainability?


What is the economic danger of overusing these resources?


What is the environmental danger associated with overusing these resources?











�     Station 4:  Web of Life





Materials:


Computer


Internet


Coloring pencils





Procedure:


Log onto the following website.  Read the fact sheet on marine food webs.  The use the internet to explore diagrams and photos of the organisms that make up a marine food web.





                              � HYPERLINK "http://seagrant.gso.uri.edu/factsheets/foodweb.html" ��http://seagrant.gso.uri.edu/factsheets/foodweb.html� 





The following website has more detailed information, pictures, and links of various organisms in a marine food web.





Make a sketch of a simple marine food web.  Label your diagram.  





Use coloring pencils to color your diagram.





If you have time, you may go to the interactive ocean food web found at the following website.  





� HYPERLINK "http://www.vtaide.com/png/oceanweb2.htm" ��www.vtaide.com/png/oceanweb2.htm�


                





What is the water like at the surface of the ocean?  How does the water change as depth changes?


What are the zones in the ocean?  What are the characteristics of the zones?


What is the structure of the ocean floor?


How is the ocean an important part of the water cycle?








Ocean Structure 


and Zones





Language (ELD) Objective:


- Discuss content area-related questions with a partner.


- Write directions for locating an object using a sentence formation guide.


- In groups, read and gather specified information from written text. 








Ocean Resources





�  Station 3





�     Station 1:  Par 5





Materials:


Tennis Ball Container			Salt Pellets (1 cup)


Colored Golf Ball				Water


1000 mL Beaker				Blue Food Coloring





Procedure:


Put 1 cup of salt pellets into the tennis ball container.


Place the golf ball on top of the salt pellets.


Fill the container with tap water within 2 inches of the top of the container.


Place the lid on the container and shake to mix the salt and water until the golf ball floats.  Tennis ball container lid are NOT water tight so holding a paper towel or hand towel over the lid while shaking the container is advised.


Wait a couple of minutes for the water to clear.


Pour 500-700 mL of water in the beaker.  Add a few drops of food coloring to your water.  Mix until the food coloring is evenly dispersed.


SLOWLY add the blue “fresh” water on top of the golf ball to fill the remaining space in the can.  Be sure to pour the water so it hits the golf ball to avoid mixing the fresh and salt water. Record what you observe.  Make a sketch of the results.


Answer the analysis questions.








�  Station 7





�  Station 6





Essential Question:


Why are ocean resources 


essential to our world?





�  Station 5





�  Station 4





�  Station 2





�  Station 1





What is an estuary?  Describe this ecosystem.


How do estuaries sustain life?


Which organisms depend on estuaries as a nursery?


What impact do humans have on estuaries?














Estuaries








Total Points = __________/20








Final Grade =  _________











Essential Question:


Why are estuaries important?





�     





Materials:


Data Table of Salts in Ocean Water


Calculator





Procedure:


Read the information below: 





On average, one kilogram of ocean water contains about 35 grams of salt.  That is, salts make up about 3.5 percent of ocean water.  Though sodium chloride is the most abundant salt in seawater, a variety of other salts are also dissolved in seawater.  Your table lists the salts that a scientist recovered by evaporating a 100-gram sample of ocean water.  The second column of the table lists the mass of each salt recovered.





Calculate the percentage of each salt found in the 100-gram sample.  Record the percent in your data table.  Use the following equation to solve this problem.





    Mass of Salt Recovered


                                                    X   100   =  % of Total Salt





Mass of Total Salt Recovered





Make a PIE graph of the “Major Salts in Ocean Water.”  You can use Microsoft EXCEL or you can create the pie graph yourself using a protractor.





For more information on salinity and salts in ocean water, use the following websites:





� HYPERLINK "http://www.palomar.edu/oceanography/salty_ocean.htm" ��http://www.palomar.edu/oceanography/salty_ocean.htm�





� HYPERLINK "http://www.windows.ucar.edu/tour/link=/earth/Water/salinity.html&edu=mid" ��http://www.windows.ucar.edu/tour/link=/earth/Water/salinity.html&edu=mid�





�     





Materials:


2 Pyrex Dishes (13 x 9 x 2)              Medicine Dropper


Food Coloring                                   Small Beaker 


Water                                                Flexible Drinking Straws (1 per student)


Ice                                                     2-Liter Bottle


Stirring Rod





Procedure:


Use the 2-liter bottle to carefully fill 2 Pyrex dishes with water until it is about ½ inches from the top of the dish.  Allow the water to become still.  One dish will be your control. 


Fill the small beaker ½ full of water.  Add 2 ice cubes.  Squeeze 5 drops of food coloring into the water.  Stir until the food coloring is evenly distributed in the water and the water is cold.


Gently dispense 5 drops of cold, colored water in one end of each dish.  The cold, colored water represents the nutrients found on the ocean floor.  These nutrients come from organisms that die and fall to the ocean floor and decompose.  Record your observations of the cold, colored water after it is dispensed into each dish.


Bend the end of the straw.  Rest the short, bent end on the end of one of the dishes.  Softly blow across the top of the water.  Be sure NOT to blow into the water.  Record your observations.  


Observe the other dish without blowing across the top.  Compare your observations of the 2 dishes.  Record your observations.


Answer the analysis questions.








�     





Materials:


Computer			Drawing Supplies		Drawing Paper


� HYPERLINK "http://www.onr.navy.mil/Focus/ocean/water/temp3.htm" ��http://www.onr.navy.mil/Focus/ocean/water/temp3.htm� 


� HYPERLINK "http://www.onr.navy.mil/Focus/ocean/regions/default.htm" ��http://www.onr.navy.mil/Focus/ocean/regions/default.htm� 





Procedure:


Log onto the first website and study the information on Ocean water and temperature.  Complete the first table.





Log onto the second website.  Navigate through the pages of each region.  Complete the second table.





Answer the analysis questions.   





ART  CHALLENGE:  Create a drawing of the OCEAN floor from the edge of the continent out past the mid-ocean ridge.  Show the following features of the OCEAN floor in your drawing:


Continental Shelf			Seamount


Continental Slope		Volcanic Island


Abyssal Plain			Ocean Trench			


Mid-Ocean Ridge





	Label the zones of the OCEAN listed below:


		Intertidal Zone			Oceanic Zone


		Neritic Zone			Benthic Zone





	* You may use your textbook, resource books, or internet resources.





Shoreline





What are phytoplankton and zooplankton?  How are they important to both the terrestrial and aquatic food webs?


What are producers and consumers?  Compare and contrast the producers and consumers in the ocean.


Explain an ocean food web.  Explain a terrestrial food web.


How do terrestrial and aquatic food webs overlap?  How are they important to each other?  








Ship’s Wheel








Language (ELD) Objective:


- Discuss content area-related questions with a partner.


- Write directions for locating an object using a sentence formation guide.


- In groups, read and gather specified information from written text. 





Essential Question:


Why is it important for the ocean to 


have various regions?





Intertidal Zone








Ocean Floor








Final Grade = _________
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             20,000 


   Leagues Under the Sea 





    Holding


Your Breath





Station 7:  Major Salts                 in Ocean Water








Station 6:  


Ocean Regions








Station 3:  There are Algae in Your House!








Station 5:  Creatures 


of the Dark Ocean





Station 2:  Nutrients, Coming Right Up!
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