DataTools Investigation Planning and Documentation Template

Please include your initials in the file name of the electronic version of this document.

Use this template to:

1. Guide the planning of your investigation

2. Share your plan online with your DataTools colleagues

3. Report on the implementation of the investigation

• Complete Part 1 and upload the template to the DataTools Web site during the online collaboration period that precedes implementation.

• Add information to Part 2 and upload the entire template (Parts 1 and 2) to the DataTools web site during the online collaboration period that follows implementation.  
Part 1 

Your Name Steven Wood___________Date_3-1 09_

Grade(s) taught    9th (this project)
Key Parts of an Investigation

· Question(s)

· Goals

· MA state frameworks

· Overview & approximate time

· Dataset(s)

· Analysis tool(s)

· Main steps for analysis techniques

· Background information

· Example product(s)

· Student handouts for data collection & analysis

· Support for student inquiry

· Reflections on Implementing the Investigation (complete after implementing)
Investigation Question(s)


What is the cause of the shrinking of the Aral Sea?
Investigation Goals
· To be able to interpret graphs to determine cause and effect between two factor
· To understand the factors of water volume, evaporation, precipitation, river discharge and salinity interconnect
· To see connection between what you see in an image, and how it is represented on a graph
MA State Frameworks

Overview & Approximate Time
· About 40  minutes
· Show class a time lapse stack of satellite photos from the Aral sea (attached to thread), 1973-1989,1999, 2006.    Have short discussion on what is happening to lake.  Measure distance of lake width to get sense of scale
· Show graph of water volume over time (in ppt, also attached to thread).   

· Introduce and define factors that could cause the shrinking of lake (in our class they are familiar with evaporation and precipitation but not discharge and salinity) have them make a hypothesis on which factor is causing the shrinking.  Tally the votes and put on board

· Go through the 4 graphs with class.  Answer question on each on whether there is a relationship between the two characteristics and which causes which.

·  Revisit question of what factor is causing the shrinkage of the lake (lower discharge), then look at what could be causing this decrease in discharge.  Use NASA World Wind or Google earth to look at surrounding areas (particularly irrigated fields along rivers).  
Dataset(s)

· LANDSAT Satellite imagery  1973,1989, 199, 2006
· Bathymetric characteristics of Aral sea (data table )  http://www.cawater-info.net/aral/data/tabs_e.htm
Analysis Tool(s)
· Image J
· Excel
Steps for Data Analysis
· Pre-class work
· Cut and paste 4 images of Aral Sea. Into image J
· Cropped them to all show the same area, resample images to all have the same # of pixels, then converted to a stack

· Imported Aral sea data table into excel and made graphs that go into ppt used in class
Background Information

Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
Student handouts for data collection & analysis (can attach these separately):

Support for student inquiry (List strategies this investigation will use to promote student inquiry)
_______________________________________________________________________

Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date________3-3-09________________

Number of classes that used the investigation______1 (me )  3 (Otter)__________

Approximate number of students who completed the investigation___(60)_____

Paste an example of student work (final graph, student analysis, etc.) from the investigation

Reflections on Implementing the Investigation
· How you feel the investigation went with students? 

The investigation seemed to go very well.  The students had read about the Aral Sea in the text so they had some knowledge of the situation.  The time lapse picture had a strong impact as they were amazed with how quickly the lake had shrunk.   The students immediately started to come up with ideas why, which led naturally to the hypothesis question.   

About 2/3 of the class picked discharge (the right answer) as their hypothesis about a third picked evaporation.    On the salinity vs. water volume graph a couple of students immediately jumped to the idea that it is water volume that is controlling salinity.  We talked about how this idea made physical sense but how can we tell this from the graph, particularly focusing on a lag effect (salinity changes trail water volume changes slightly.  We then moved to the discharge graph and spent more time on this graph than any other.  Student immediately saw the greater variability in discharge and the general trend of discharge decreasing.   They felt that this agreement in general trend meant that this was likely the cause or at least one of the causes.   I then focused them on the most major rain event and they saw the trailing peak in water volume helping support the idea that discharge was a major factor.  The final 2 graphs were approached in a similar manner.  No trend was seen in precipitation (which suggested to the students that the cause was water diversion, not drought), and a decrease was seen in evaporation.  The students guessed that the decrease in evaporation is due to the lake now being smaller.  
· Were you satisfied with the level of student engagement? What sorts of questions did student ask? What insights did they have? How proficient are they in using the software?

I was very satisfied with student engagement.  In particular students had a lot of questions about discharge.  They ask a lot of specific questions about the satellite images, particularly about why the one side of the lake changed color.  When we started looking at the graphs about half the class picked up on the relationships right away.  One student got right to the point seeing that key question was which factor was controlling the other.   Students asked a lot of questions on why the discharge graph was so variable.

 How will you carry out this investigation differently in the future?



The investigations could be a longer and broader project.  Specifically I would like to see the students make the graphs from the Aral Sea data set rather than just interpreting them.  We would need an extra class period.  My idea would be to start with the satellite image sequence and establish the problem. Then the students would access the data set in excel and look at how each factor has changed making there own graphs.  Once this is done the graph interpretation part would be done, but the students having worked with the graphs will have a better sense of what they are looking at 






