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	Lesson title
	Mapping the Ocean Floor

	Intent of the lesson
	To use distance and depth data  to determine the shape of the ocean floor

	Ed. standards
	Georgia Standard S6CS1a,b; S6CS2a,b; S6CS3a,b,d; Sb6CS4a,b,c; S6CS5a,b; S6CS6c, S6CS7b, S6CS8a,b; S6CS9a,b,c,d,e; SS6E3b; 6E5d,e 

	Orientation
	Introduce available tools and concepts so that students feel safe taking intellectual risks

	  Intent
	Through observation students will generate questions on a bathymetric map portraying a section of the Pacific Ocean 

	  Procedure  
	Students will view a bathymetric map of the Eastern Pacific Ocean.  They will be asked to list observations related to three questions from viewing the map.


Skills:
1. Patterns (color, shapes, linear patterns)
2. Scale (key, distances, units)
3. Geography (land masses)

	  Type of Evidence
	Questioning

	Teacher  profile
	Gives specific instructions 


Teacher will ask the following types of questions.
What do the colors represent?
What does the key indicate?
What is the scale?
What units are used in the scale?
What do the numbers on the margin represent?
Can you identify a body of water?
What land masses can you identify?


	  Student profile
	Provided with specific instructions.


Students will demonstrate knowledge of maps, scale, geography, and physical features by recording responses in their Journals.  

Expected responses:

The colors represent.......

The data indicates…..

	Fieldwork 
(provocative phenomenon)
	Give students experience to foster their interest and ownership; provoke students to explore, observe and generate their own questions about the phenomenon

	  Intent
	To ascertain if  the shape of the bottom of a shoebox can be determined by asking probing questions  as they view a demonstration 

	  Procedure
	Students will observe a pencil being plunged several times through holes in the top of a shoebox.  

(I am using a shoe box that contains wooden blocks of varying heights.   There will be multiple holes the diameter of a pencil in a straight in the lid of the box.  A grid will be imprinted on the side of the box.)

Anticipated observations:
The pencil doesn't hit the bottom of the box in every hole
The pencil is hitting something on the bottom of the box
The pencil goes down different distances in different holes
The holes are in a straight line
The distance the pencil goes down can be measured

	  Type of Evidence
	Questioning with a shift of ownership from my question to theirs

	 Teacher profile
	Provides an experience to generate student observations.

Examples would be:
Can you explain what is happening?
What can you say about.....?
Can you make use of these facts to.....?
What facts would you select to show....?

	  Student profile
	Generates independent observations.  The students will be writing in their Journals statements like:
The pencil did not go the same distance to the bottom every time.
There was something on the bottom of the box that kept the pencil from touching the bottom. 
The bottom of the box is not level
The distance from the top of the box to the bottom can be measured

	 Debriefing
	Teacher honors all student observations, questions and hypotheses in order to identify and discuss their viability as a research topic. 

	  Intent
	Facilitates learners in generating questions

	  Procedure
	Students will be asked to share their observations and record them on the board for all to see.  The responses will be listed in 2 groups.
Group 1 = observations that cannot be answered either because of time or know how
 
Group 2 = observations that they might be able to answer from research
Observations from Group 2 will then be classified by topic (distance and depth) 
Students will then be instructed to take the observations from Group 2 and turn them into a researchable question followed by a testable hypothesis.  They will be given time to write this in their Journal.  

	Type of Evidence
	Probing questions derived from the debriefing

	 Teacher profile
	Engages in the generation of scientifically worded questions by providing an opportunity to generate questions.  A suggestion would be to classify the researchable data

Examples would be:
How would you organize the selected data?
What facts would you select to show………….?
How would you categorize…………….?
What units could/would you use for measurements?

	 Student profile
	Selects and adapts from questions provided.

Students connect their observations and questions to the problem by answering and elaborating on the probing questions I have posed.  Students begin to offer possible researchable questions and develop a testable hypothesis

Examples:
Researchable questions
I think the holes have different depths.
I think the bottom of the shoebox is multilevel.
I think the distance from the top of the box to the bottom can be measured.
I think the distance between each hole can be measured.


Testable hypothesis
I think if I measure the distance between each hole and the distance from the top of the box to the bottom then I can draw a profile showing the bottom of the shoebox. 


	Experimental design
	Design an investigation wherein students gather and analyze data that address the identified question 

	Data collection
	Define approach for collecting data

	Intent
	To assist students in identifying major concepts necessary to answer their questions as well as the procedure that will be used.

	  Procedure
	Students will work in our computer lab.  They will brainstorm the entries they have made in their Journal to come up with a testable hypothesis.  After a review and approval by me they will begin to gather researchable evidence to either prove or disprove their hypothesis.

Links will be posted on the board that will assist students in the type of data they need to collect.  Students will view the links and decide if they can answer their hypothesis.

Cape May, NJ to Cape Roca, Portugal
Nova Scotia, Canada to Soulac, France
Savannah, GA to Canary Islands
Delaware to west coast of France

Expected data
Travel logs from ships showing the distance and depth covered

The question and hypothesis the students will address are:
Question: How can you use data of ocean floor depth to determine the shape of the ocean floor?
Hypothesis:  If depth and distance data from a ship can be obtained, then the shape of the shape of the sea floor can be mapped.

Students will write their information down using the format of a scientific investigation.

	  Type of Evidence
	Questioning, probing the students for understanding

Lab write-up of scientific investigation

	  Teacher profile
	Students are guided as to what evidence to collect and how to collect it: The student decides on the method.

Examples would be:
Does this look like something you could use?
How would you use it?
Do you need to look for more data?

Are the units that are given usable?

	  Student profile
	Students are directed to data but they will determine how to analyze it.

Examples
These ship logs show depth and distance.  
I think I could make a graph out of the data to show the ocean floor.        The units for the logs are different. 

	Data analysis
	Define approach for analyzing data

	  Intent
	To help students analyze their data in a useful way to communicate their findings. 

	  Procedure
	Student will decide if they have collected the appropriate data to map the ocean floor.  They will take this information and visualize it with a graph.

Graph paper will be provided.  Each student will make their own graph.

Content lesson on how to configure the axis, scale, and labeling will be covered.

	  Type of Evidence
	Probing questions

Completed scientific investigation which includes a graph profiling the Atlantic Ocean.

	  Teacher profile
	Encourages/monitors the formation of logical analysis to explain data.  Expects students to interpret the results of their graph
 
Examples
How will you configure your data to show the shape of the sea floor?
What would be the best way to illustrate your information?

	  Student profile
	Independently  explains what their evidence exhibits

	Presentation
	Teacher provides students an opportunity to prepare and communicate what they have learned. 

	  Intent
	Student will have the opportunity to formally present their work to each other.

	  Procedure
	Students will create a graph showing a profile of the ocean floor and completed scientific investigation with a graph. The graph must have both axis labeled with the appropriate units and a title.  Both the scientific investigation and the graph will be submitted for a lab grade.
  

	  Type of Evidence
	Student graphs and scientific investigation.

	  Teacher profile
	The learner is encouraged to explain the data and is expected to have logical results

	  Student profile
	The student independently explains their graph and its particulars.

Evidence has been submitted to support their hypothesis.


A second integrated lesson plan mapping the Pacific Ocean can be found at this site following the transit of the R/V Revelle as it journeys from Hawaii to San Diego.  The sea floor topography between the two oceans can then be compared and contrasted.

