Part 1 – Shooting the Trees of Wheeler (w/o loss of life or limb)
Your Name__Otter Brown_______________Dates___11/4/08__- 11/14/08________

Grade(s) taught__9_______________________

Rationale for Project


Each of us grew up with a favorite tree in our backyard, in our neighborhood or in our schoolyard. We used them for a wall of our huts, bases in ball games, prisons in tag games, outlooks as pirates in their branches and shade on a hot summer’s day. We knew their expressions from season to season. They were part of our growing up landscape. At local Brown University there is an elm tree called Elmo, which was the meeting place for many and the proposal place for enough students, so when they proposed putting a new building in Elmo’s place, the hue and cry and eventual donations meant a several hundred thousand dollar redesign of the building. I like to think I’m introducing the students of Wheeler to a whole group of new friends and someday they might try to save a tree of their youth. 
Investigation Question(s)

1) How do Garmin GPS units work?
2) How can we find the latitudes and longitudes of landmarks around the Wheeler Providence campus? How can we find all the trees on Wheeler Urban Campus using lat-long?

3) How can we record our data on a RIGIS base map?

4) Can we put this virtual tool on Wheeler’s new interactive website as a base map of Wheeler’s 120 or so trees?
Investigation Goals
· To have students apply their Environmental Science chapter knowledge on latitude-longitude effects on seasons, weather, oceans and atmosphere to a more local application.
· To be able to interact with local geography in a hands-on spatially quantitative approach
· To become familiar with GPS and GIS for future work tracking coyotes in Rhode Island
MA State Frameworks

	1.14
	Explain how scientists study the earth system through the use of a combination of ground-based observations, satellite observations, and computer models of the earth system, and why it is necessary to use all of these tools together.

	1.2
	Demonstrate knowledge of pictorial and multi-view drawings (e.g., orthographic projection, isometric, oblique, perspective) using proper techniques.

	1.3
	Demonstrate the use of drafting techniques with paper and pencil or computeraided design (CAD) systems when available.

	1.4
	Apply scale and proportion to drawings, e.g., 1/4" = 1'0".

	1.5
	Interpret plans, diagrams, and working drawings in the construction of a prototype.

	6.3
	Compare the difference between digital and analog communication devices.

	6.4
	Explain the components of a communication system, i.e., source, encoder, transmitter, receiver, decoder, storage, retrieval, and destination.


Overview & Approximate Time
· The Environmental Science chapter 5 of Raven and Berg, 5th edition, Ecosystems and the Physical Environment, would run from October 20 –October 31. The introduction to GIS and GPS would take place in the computer center Nov 4 and the field mapping would take place Nov 5-7, loading data from excel into AEJEE from Nov 10 – 13, culminating with test on Nov 14.
· The Data Tools part of the course would run 6 class days.
Dataset(s)

· GPS and Excel spread sheets
· RIGIS air photography
Analysis Tool(s)
· ESRI – AEJEE 
· Excel Template
Steps for Data Analysis
· Modified Power Point developed this summer on GPS – “Data Tools Team 3”
· GIS Tool Team lesson plan developed this summer adapted for mapping our Providence campus. – “GIS Tool Team”
· Layer GIS data (in point, line, or area format) appropriately to build a GIS map 

· Turn GIS data layers on and off or move layers up and down on a GIS map 

· Add image data to a GIS map 

· Identify features on a GIS map 

· Select features on a GIS map 

· Sort and select records of an attribute table linked to a GIS map 

· Change the projection of a GIS map 

· Import lat/long data into a GIS 

· Query GIS data to find features matching a given criteria 

Importing Tree data into AEJEE

Key thing to remember! The program is very finicky so any bad information or unnecessary spaces may cause your data not to work.

Part 1 :

Making your data sheet in excel

1)
Make your first row of the data sheet look identical to the table below
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2)     Enter your data into the appropriate columns. 

1. Make sure to make your longitude negative (since it is west of Greenwich)

2. Make sure only to put the numbers and not the units

3. Put the circumference in the circ column, do not include units

4. put the tree type in the descr column, if you have not tree type recorded put down unknown


 Your sheet should look something like this
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Importing into AEJEE

1. Save your file as a CSV file (under file type)

2. Open AEJEE

3. In AEJEE use the add data button (looks like a plus sign) 

a. Open the trees folder

i. Select the file “wheeler.tif”

1. This should load an aerial photograph of wheeler

[image: image3.png]EE ArcExplorer-Java Edition for Education -- Window #1
Fle Edt Vow Tods Window relp
DESd X CEREPQARNO ABEsEELE: S

55 Layers
| wheeler tF

71,3991 V41,6276 [ 112,60 I

start [/ [& I (o | @ aesoremer.. | @F IO L)





4. Select view- add event theme

a. Click on the folder icon and move menu option to the desktop and select the .csv file you made earlier

i. Select lon for x

ii. Select lat for y

iii. Select OK

iv. Now your data should show up as blue dots on the map.
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· The most challenging part of this lesson plan will be to modify the RIGIS data

to fit the many recent changes to the urban campus footprint.
· Steve Wood and I are hoping to incorporate hot links so our student generated map becomes a virtual link to each tree and photos can be used to add measures of tree height withy Image J and crown size of each tree
Background Information

· Our summer work feeds directly into this extension
Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
· An Excel template of the school’s urban trees with student investigation group number used for each Tree ID and each tree’s:

   lat-long, circumference at breast height(cbh), identification(w/ leaf)
An interactive map of campus with each tree color coded by circumference
Student handouts for data collection & analysis (can send these to any interested teacher):
· Field Data Sheet, Excel table, Pathway to access AEJEE data base, combined data set ,
      Herbarium label/page for each tree and project evaluation sheet
Support for student inquiry (List strategies this investigation will use to promote student inquiry)
· What is important about each tree on campus? How would it be different in the spring? What is it’s history? Does it have any special identification features: diseases, weather damage, animal homes like bird or squirrel nests, competition with other trees or buildings, unusual growth patterns like root cloning or twisting.
· Who will be the audience of this product and what will they most be interested in?

· What will happen to our trees in the future? Will they have more worth to the school and the students because they are known and part of a longitudinal study?
_______________________________________________________________________

Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date__2/22/09______________________

Number of classes that used the investigation__4_____________

Approximate number of students who completed the investigation__61______

Paste an example of student work (final graph, student analysis, etc.) from the investigation
This is an example of a homework exercise that students had to complete (Steve Wood designer)
Viewing Tree data in AEJEE
Name ______________

Part II   Individual data
5. Open AEJEE

6. In AEJEE use the add data button (looks like a plus sign) 

a. Open the trees folder

i. Select the file “wheeler.tif”

1. This should load an aerial photograph of wheeler
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7. Select view- add event theme

a. Click on the folder icon and move menu option to the desktop and select the .csv file you made earlier

i. Select lon for x

ii. Select lat for y

iii. Select OK

iv. Now your data should show up as blue dots on the map.
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1) Look at your points; are they where you expect them? 

2) Where are your points not exactly in the right place? List three types of errors could cause this. List two errors you could have caused and one error caused not by you.   

3) Make sure your point data is highlighted.  Select the information tool (the white circle with the blue i) and click on your data points.  What information show up when you do this?

Part III:  Combined data

1) Select the data layer with your tree points in the layer bar and select remove (the red x)

2) Now select the + sign again and select the combined.shp data file in the trees directory

a. This file has the tree data from all 4 environmental science classes.  The data currently displays as just a bunch of blue dots.   Your want to be able to display the informations about the trees more clearly so you can tell them apart

3) Select the combined layer and right click (control click) when the menu options appear select properties.
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4) Select the labels tab and set the label to show the tree description name on your drawing (you can change the size and color of the text if you wish).
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5) Select the symbols tab and change the type of symbol to graduated symbol.  Make the symbol change size and color according to the trees circumference.  Pick your options in the best way to show different trees circumference. There are several ways of doing this). Do not hesitate to try several different options to see what works best.  Once your map is ready use it answer the following questions.
Questions

1)  What trees are very common on campus?  What trees are rare?

2)  For each of the following types of trees state whether they are spread throughout campus or clumped in one spot.  If they are clumped in a spot, state where the clump is.

	Tree Type
	Clumped or not?
	Location if clumped

	1. Oak Trees
	
	

	2. Yew Trees
	
	

	3. Maple trees
	
	

	4. Plum  trees
	
	

	5. Locust Trees
	
	

	6. Dogwood trees
	
	


3) What tree has the largest circumference on campus?  What is its ID number, type and circumference?  (hint: use the i tool)

4) Fill out the following table on tree trunk circumference

	Tree Type
	Largest circumference
	Smallest circumference
	difference

	Yew
	
	
	

	Apple
	
	
	

	Poplar
	
	
	

	Plum
	
	
	

	Maple
	
	
	


5)  From the data above which types of trees do you think have been planted recently, which have been on or around campus for a long time?
This is an example of a student generated excel table by Maggie, Zoe and Hogan
	tree id#
	lat
	long
	cir
	discrip

	231
	41.82926
	-71.3969
	24cm
	birch tree

	232
	41.82928
	-71.3971
	79 cm/80 cm
	black cherry

	233
	41.82898
	-71.3977
	77cm
	dog wood

	234
	41.82923
	-71.3973
	64cm
	norway maple

	235
	41.82884
	-71.3975
	99cm
	crab apple

	236
	41.82903
	-71.3978
	28cm
	june berry


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


This went really well. We not only introduced them to a technology that they can see used again and again in Environmental Science field work, but they know they were the pioneering class to do this project and future students will profit from their work and occasional frustration. The large coffee table Herbarium in the school’s reception room chronicles the student field and computer efforts. They did well on their field and computer test at the end of the unit. The tree numbering system was ingenious, the first digit was one of four classes (1-4), the second digit was one of 6 2-3 student groups in each class, and the third digit was the number of the trees the group did, so as teachers we could immediately tell by the tree’s number which class and group had “done” that tree! For instance Maggie, Zoe and Hogan were field group number 3 from the second class. This was great for back checking data and group performance.
· 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?

They really loved using the GPS Garmin field units, even in the cold and rain of November. Next year we will do this in the spring. I’d say about a third of the 120 tree identifications need to be checked or speciated (i.e. oak to black or red or pin oak). Most students had never identified a tree. Despite a few field glitches, like erasing GPS field points to reshoot trees, and incorrect copying from the GPS unit to the field sheet and from the field sheet to the Excel table so that the tree ended up on top of a building, students had a lot of fun seeing who would measure the biggest tree (a tight race between the Big maple and the Big ash tree(Ha Ha!).
Students also felt a personal connection between “their” tree and the point location on the air photo (Hey, that’s my tree!). They got very good with the software, better and faster than I was.

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


We ran into all kinds of computer path problems because there were three of us working on student computer access and only two of us knew what we were doing(not me!). So after one class completely tanked, I made a fail-safe “Dummies Guide to Getting It On” in terms of loading or accessing data. This is especially important since I know now that I’m not going to have Steve to bail me out next year! The instructions follow:
Environmental Science

AEJEE Tree Work Computer Path

Log on as EnvSci

Put in password “envsci”

Click on USCL400## icon in upper right of screen

Click on Lower (of two) left EnvSci folder

Sign in to Server as “student” Hit “Connect”

EnvSci Folder  in lower left will turn into a tree

Open AEJEE on icon bar at bottom

Click on  Add Data “+” layer on tool bar at top

Click on Data scroll bar

Scroll up to /    and click on it, follow path of



Volumes (all the way to right or all the way down in directory)



US Server



US Courses



EnvSci



Trees

Click on Wheeler tif  to load Air Photo of campus  (Leave rest of Tree folder alone) Click OK

Go back to “+”layer and off of Tree folder either load your group’s individual data from Period Folder

When done working with individual data click on red X delete button on tool bar to revert to map and



Click on “combined shp” data

If your data points come up as default black dots, right click on data layer and scroll down to Properties



Under Color chose a brighter one (Blue)



Click on One Symbol Scroll bar and pick graduated



Click on Field and change to Circ



Change “Size” to 5 to 15     Click OK

Right Click on “Combined shp” layer



Scroll down to properties



Instead of “Symbol”, click on “Label”



Click on Field and scroll down to Tree Description (Name)




Change font size to 15 to make larger tree labels




Click OK

Now you have points in different colors and circumferences with tree names so you can see larger more historic trees and smaller, likely more recently planted trees. You can also analyze the distribution pattern of one species as to whether it was seeded by nature “randomly” or by humans in a more organized pattern (clumped, rows, fencerows, shade trees)






