OCEAN FLOOR MAPPING – PACIFIC OCEAN
MAPPING THE ATLANTIC OCEAN
The Transit of the R/V Roger Revelle

     This is an integrated lesson plan for middle school.  It is based on the data Jerrie Reining, a science teacher at Tucker Middle School in Georgia, obtained while sailing with a group of research scientists on the R/V Revelle from Honolulu, Hawaii to San Diego.  The intent is to implement this lesson plan into the team concept of integrating curriculum into a major unit for middle school students.  There will be four components to this unit; science, math, social studies, and language arts.

     A power point for students on how to use the data is included. Daily journal articles and pictures can also be seen here. (These files are quite large; they take awhile to download.)
SCIENCE
PURPOSE:

Students have previously created a profile of the Atlantic Ocean in the ERESE Reining lesson plan Mapping the Ocean Floor.  In this lesson they will map the eastern Pacific Ocean using data from the Revelle transit KRUSENSTERN 6.  Upon completing this map students compare and contrast their Atlantic Ocean profile with their Pacific Ocean profile.  Ocean floor features will be identified and discussed.  The processes that are occurring on the seafloor and its boundaries can be used as a springboard for discussions on plate tectonics.

OBJECTIVES:

· Students will describe the composition, location, and subsurface topography of the world’s oceans

· Students will use computation and estimation skills necessary for analyzing data and following scientific explanations

· Students will use tools and instruments for observing, measuring, and manipulating equipment and materials in scientific activities

· Students will use the ideas of systems, models, change, and scale in exploring scientific and technological matters

· Students will communicate scientific ideas and activities clearly

· Students will question scientific claims and arguments effectively

MATERIALS:

Graph paper

pencil

Internet access to daily postings from the transit of the Revelle

PROCEDURE:

1. Label the horizontal axis “distance in km” and mark from 0km to 7000km left to right.  Make sure your distance markings are at equal intervals.

2. Label the vertical axis “ocean depth” and starting at the top mark 0m to 7000m.  Make sure your depth markings are at equal intervals.

3. Go online to the ERESE site and use the daily entries from Oct 10 to Oct 22 to complete your graph.

4. Create the points you have plotted with a line to create a profile of the ocean floor.

CONCLUSION:

1. List 3 similarities between the Atlantic and the Pacific Ocean.

2. List 3 differences between the Atlantic and the Pacific Ocean.

3. How are the boundaries of the Pacific Ocean different from the Atlantic Ocean?

4. Discuss how organizing data in a graph can be helpful.

5. Both of your ocean floor profiles have been drawn to represent an accurate scale model so that both the horizontal and vertical scales will be the same.  What is the vertical scale of both your Atlantic and Pacific profile?  What is the horizontal scale of both your Atlantic and Pacific profile?

VIEW EXAMPLES OF STUDENT WORK IN SCIENCE
LANGUAGE ARTS

STANDARDS:

· The student produces writing that establishes an appropriate organizational sets a context and engages the reader, maintains a coherent focus throughout and signals a satisfying closure.

· The student demonstrates competence in a variety of genre.

· The student consistently uses the writing process to develop, revise, and evaluate writing.

· The student listens to and views various forms of text and media in order to gather and share information, persuade others, and express and understand ideas.  

· The student will select and critically analyze messages using rubrics as assessment tools

PURPOSE:

Students will complete a writing assignment based on the scientific mission Mrs. Reining made earlier this year. There are five topics, each somehow related to her journals she took while at sea. Passages will be graded on creativity, spelling, and reference to scientific fact and reasoning. Illustrations of the chosen story are strongly encouraged. Try to keep work as closely related to science as possible.

Choose one of the following scenarios to complete your assignment.

 1.  Write a five paragraph explanation of how the ocean could be a different color. Choose from the following colors: Red, yellow, white, pink, black, or purple. The explanation must have some scientific basis, and make sense. Use at least three factual theories or earth science facts in your paper. 

2. Write a minimum one page story about how one of the crew members sabotages the mission. Use any characters mentioned in Mrs. Reining's journals. Do the crew members make it to San Diego? Does the mission succeed? Try to relate the story with the journal entries, and keep it based on the mission. 

3. Write a one page story about the dredging that occurs on the mission. Something, however, has gone totally wrong. It turns out there were little people living on the ocean floor, and they are very upset about the scientists taking their rocks. Make your story as creative and fictional as possible. 

4. Write a one page story or description about an island you find either from the viewpoint of a scientist, or of an inhabitant living on the isle. Do you turn it into an amusement park? Does it become your private vacation isle? Describe how it looks, its location, and what you do with it.

5.  Picture this… you and five other scientists were on the same boat that Mrs. Reining ventured out on in October of 2004.  One morning, you are awakened by a violent shaking and find yourself on the floor of your cabin.  When you make it up to the dock, your colleagues inform you that something is terribly wrong.  All of a sudden, the engines and every piece of electrical equipment have stopped working!  They also tell you that the shaking you felt was the bottom of the ship scraping against the shore of a small, uninhabited island.  You and the others must find a way to survive for eight days until they send a search crew.

Make a journal of every day you are on the island.  Don’t forget to include: 1) who you are with, 2) the plants found on the island, 3) how you used Mrs. Reining’s data to your advantage, 4) what materials you were able to use, and 5) anything else that might make the journal more realistic and/or interesting. 

ASSESSMENT:

#1-4 Essay rubric
25 points- Fulfillment of required length

15 points- Science facts or references included

10 points- Legibility

10 points- Word Usage

10 points- Spelling

10 points- Correct paper structure

10 points- Creativity

10 points- Illustration

#5 Journal rubric

	Entries- There is an entry for every day that you were on the island.
	A possible 30 points can be earned in this area.

	Pictures and/or drawings- There are pictures and/or drawings for the plant life or anything else there is on the island.
	A possible 20 points can be earned in this area.

	Grammar- You use proper grammar in ALL of your entries.  (There will be one point taken away for every three grammatical mistakes.)
	A possible 25 points can be earned in this area.

	Punctuation and mechanics- You use proper punctuation and mechanics in every entry. (There will be one point taken deducted for every five mistakes.)
	A possible 25 points can be earned in this area.


VIEW EXAMPLES OF STUDENT WORK IN LANGUAGE ARTS
MATH

STANDARDS:

· Students will pose questions, collect data, represent and analyze the data, and communicate the results

· Students will analyze data with respect to measure of variation (range) and measure of central tendency

· Students will understand relations and functions

a. graph coordinates in a plane

· Students will graph and analyze graphs of linear equations

                 e. interpret the mean of the slope

· Students will use properties of the ratio of segments of parallel lines cut by a transversal using trigonometric ratios to determine

PURPOSE:

Students will complete the following assignments based on their competency level.

LEVEL 1: (prior knowledge of measure of central tendency, in particular, mean and median)

1. Students will find the MEAN and the MEDIAN depth readings for EACH DAY.

2. Determine the MEAN and MEDIAN depth readings for the ENTIRE EXCURSION.

3. Answer the following questions in paragraph form:

· How do the DAILY readings of mean and median compare with the entire trip readings?

· Which measure of central tendency BEST represents the data for the entire trip?

           Explain your responses.

LEVEL II: (prior knowledge of mathematically determining slope AND graphing slope on a coordinate plane)

1. Mathematically determine the SLOPE of the DAILY range of data (use DISTANCE as  

    “x” and DEPTH as “y”).  NOTE:  the ENDING coordinate should be the SAME as the 

    BEGINNING coordinate for the following day in order to connect the graphs!!

2. Make a prediction of how YOU THINK the data will look graphically.  ILLUSTRATE your 

    prediction and describe your prediction according to your slope measures.

3. Transfer your DAILY data onto the GRAPH PAPER issued (the entire graph will 

    represent QUADRANT IV).  REMEMBER to END and BEGIN each new day with the 

    SAME COORDINATE POINT. 

4. Connect the points as you graph.  How does your GRAPH compare with your 

    PREDICTION?  Be explicit in your description.  Explain any major discrepancies   

    between the two graphs (ie., your prediction may have risen up while the actual graph  

   descended  – explain how this might have occurred).

5. Compare and contrast your graph to the ACTUAL record of DISTANCE/DEPTH graph 

    issued by Mrs. Reining in your science class.  

LEVEL III: (prior knowledge of trigonometric ratios – sine, cosine, and tangent – AND degree of elevation and degree of depression).

1. Use the graph paper issued to construct a connected series of line graphs representing 

    the changes of DISTANCE [x] and DEPTH [y] for each day of the excursion.  Be sure to  

    use the ENDING coordinate of each day as the BEGINNING coordinate for the following 

    day in order to connect the graphs.  Briefly describe your graph in linear terms.

    Trigonometric ratios are often used to find the angle of depression (formed by a  

     horizontal line of sight and a line of sight below it) and the angle of elevation,  

     formed by a horizontal line of sight and a line of sight above it.
2. Determine the ANGLE of DEPRESSION and the ANGLE of ELEVATION from the 

    coordinate point at the END of DAY 12 and the coordinate point at the END of DAY 13.

    HINT 1>>you will use ONE of the trigonometric ratios studied

    HINT 2>>it might help to craw a rectangle connecting the points.  Which is the steeper 

    angle????  

VIEW EXAMPLES OF STUDENT WORK IN MATH
SOCIAL STUDIES

STANDARDS:

· The students study major world regions.  

· The geography strand relates to the importance of geography to each region’s development.

PURPOSE:

Students will use daily longitude and latitude data gathered from daily postings from the Revelle and locate them on a large world map.  A small ship will be placed on the location on the map.

DAILY LONGITUDE AND LATITUDE DATA FROM THE REVELLE VOYAGE

EXAMPLES OF STUDENT WORK IN SOCIAL STUDIES






