Investigation Planning and Documentation Template

Your Name____Marge Porter______Date_____September 23, 2008____

Grade(s) taught_______ Grade 9 ____(Freshman Integrated Science)____


Investigation Goals & Questions


In this series of activities students became familiar with the use of GPS units to obtain spatial data about the school campus and linked that data to water chemistry data. Students collected water nutrient data for a local stream and used AEJEE software to locate sampling locations on a map. Students learned how to import GPS data and water chemistry data from an excel file into a GIS program. Questions that were addressed include:

· In what ways can GIS software be utilized to record and organize water quality data at different sites along a local stream?

· How do water nutrient levels compare at different sites along Gulf Stream in Somers, Connecticut?

Students collected GPS data at sites around the school campus to obtain spatial data. They converted decimal degrees to minutes & seconds and entered that data into a .csv file that linked to an already-prepared map of the Somers school campus. They then collected nutrient data and linked that to the campus map.

CT State Frameworks Inquiry Standards 

D INQ.1
Identify questions that can be answered through scientific investigation.

DINQ.4 
Design and conduct appropriate types of scientific investigations to answer different questions.

DINQ. 6 
Use appropriate tools and techniques to make observations and gather data.

DINQ.10 
Communicate about science in different formats, using relevant science vocabulary, supporting evidence and clear logic.
Connecticut Content Standard 9.8

Science and Technology in Society – How do science and technology affect the quality of our lives?

9.8 - The use of resources by human populations may affect the quality of the environment.

· Accumulation of metal and non-metal ions used to increase agricultural productivity is a major source of water pollution.

Connecticut Grade 9 Expected Performance: 
D 24. Explain how the accumulation of mercury, phosphates and nitrates affects the quality of water and the organisms that live in rivers, lakes and oceans.
Overview & Approximate Time
· Students will use standard techniques to collect and interpret nutrient data from this local surface water body and will enter these data in AEJEE Explorer, a free GIS application. 

· Students will develop an understanding of important natural and human-caused water quality factors

· Students will carry out authentic science investigations along the Gulf Stream in Somers, Connecticut. 

· Time period, 5 days: Introduction to GIS and GPS; Field experience with GPS units; Practice with AEJEE mapping software

· Time period, 2 day: Use of nutrient test kits; Nitrogen & phosphorus cycles

· Time period, 3 days: Water chemistry data collection along the stream; Demonstration of data entry for the development of maps; Analysis & Interpretation of data

Dataset(s)

· CT state and town GIS data

· Existing USA and WORLD data for ESRI Explorer & ArcView applications

· Pre-made .csv file of the Somers schools campus 

· Field data for water nutrients (collected by students)

· Field data for latitude and longitude of sampling sites (collected by students)

Analysis Tool(s)
· AEJEE Explorer

· Nutrient test kits

· Garmin GPS Units

· Excel

· Computers

Steps for Data Analysis
· Introduction to GPS/GIS

· Practice marking campus waypoints in decimal degrees

· Enter data into a data sheet

· Convert latitude/longitude to the state plane coordinates
(http://www.ngs.noaa.gov/TOOLS/spc.html
· Place data into a .csv template

· Locating data collection points on a map

· GIS: Overhead transparency query activity, “A Taste of Somers”

· Demonstration of ArcView queries

· Two computer lab activities:

· Using AEJEE with archived ESRI data (measurement tool, layering, zooming, etc.)

· Using NASA’a WorldWind applications and applets

· Using Google Earth for GIS applications



Background Information

GIS vs. GPS

http://www.gisdevelopment.net/tutorials/tuman006.htm
and

http://www.gisdevelopment.net/tutorials/tuman004.htm
Why use a GIS?

http://www.gis.com/whatisgis/dowithgis.html
NASA WorldWind


http://worldwind.arc.nasa.gov/
GoogleEarth


http://earth.google.com/
Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
· “Taste of Somers” data layers (for querying)

· Completed data sheets from field work

· Quiz questions on GIS and GPS

· Water chemistry data collection sheets

· Map of Somers Schools Campus with data point locations

· Water chemistry analysis questions
Student handouts for data collection & analysis (can attach these separately):

· “Taste of Somers” activity sheet & overhead transparencies

· Data sheets for field work

Support for student inquiry (List strategies this investigation will use to promote student inquiry)
· Using GPS units (decimal degrees) to understand how latitude changes as we move north & south, and how longitude changes as we move east and west

· Development of scientific questions to be investigated

COMPLETE THIS LAST SECTION AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date______December 9th , 2008_______

Number of classes that used the investigation_____2______

Approximate number of students who completed the investigation__45___

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? 

· Parts of the investigation went very well. The students really enjoyed using the GPS units and they understood the value of using Geographic Information Systems to link data points to a map. (We also had access to local GIS-generated maps because the mom of one of my students works with people who implement GIS to solve problems.)
Students had great success manipulating NASA Worldwind and Google Earth. They were also good at manipulating tools and developing queries in AEJEE. 

· Were you satisfied with the level of student engagement? What sorts of questions did students ask? What insights did they have? How proficient are they in using the software?

· I felt that the students were engaged and enjoyed working with AEJEE, Worldwind, and Google Earth. They liked using the online technology and seemed to pick up new skills quickly.

· Some of the students, of course, delved deeper than even I had when developing the lessons. For example, they went into modules in Worldwind that I had only seen superficially. They also were adept at color-coding maps based on queries. One example of this was sorting counties by population data (e.g. family & ethnic data)

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

· If I were to do this all again, I would have practiced more with some of the skills that I would later teach the students. I really wish that we had spent more time during the summer working on our lesson plans and using the experts we had on site. What seemed easy during one trial in the summer turned out to be challenging when faced with district limitations. I would also design the final mapping lesson to be a demonstration…done on one computer hooked to a projector so that each team could enter data onto my computer and see the resulting map projected (rather than each student doing their own maps on their own computers…this will not work with AEJEE unless students can get access to the hard drive!)







