Data Tools 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 Data Tools colleagues

3. Report on the implementation of the investigation

• Complete Part 1 and upload the template to the Data Tools 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 Data Tools web site during the online collaboration period that follows implementation.  
Part 1 

Your Name__Anne Marie Levesque___Date Jan. 28, 2009    REVISION Mar. 11, 2009

Grade(s) taught_ Grades 6-8

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)
Your Future, Global Warming or Man-made Disaster

The Aral Sea,  Imagej Measurement & Excel 
What is the ImageJ program and how have scientists used it?

How can we use the Image J program with a photo of an object to determine the area of the object?

If the area of an object has been determined can we chart the relationship of the object’s area in relation to a second object’s area?

How do our measurements using Imagej and photos compare to the mathematical calculations made using a formula for Area within the Excel Spreadsheet, what if we use a variable?

Investigation Goals

· Using the background history of the Aral Sea showing the decline/death of the (salt water inland lake) sea and the birth of a desert over time using satellite imagery the students will be introduced to the software tool of ImageJ and how it was used by scientists to determine the loss of water from the Aral Sea. http://earthobservatory.nasa.gov/images/imagerecords/1000/1396/landsat_aral_triptych_lrg.jpg
· Video of Aral Sea: http://www.youtube.com/watch?v=sSEdGusF3qA&feature=related
· Students will be able to use various photos of different size pizza and determine area measurement using the Image J tools for measurement.

· Students will be able to take their area measurement results and transfer them into the Excel program. 

· Students will be able to take their area measurement results and develop a chart to illustrate the relationship of the difference in area size of the pizza. 

· Students will be able to use the math formula for the area of a circle (A = πr2) and input the information into excel to check what the size of the pizza should have been for 8, 12, 16, 20 inch to determine if their actual measurement using Imagej was accurate.

· Students will type in a variable formula for the area of any size pizza and input that into the Excel Spreadsheet and test the formula for accurate against their calculations.

MA State Frameworks

· 5.M.1 Apply the concepts of perimeter and area to the solution of problems involving triangles and rectangles. Apply formulas where appropriate. Solve problems involving proportional relationships and units of measurement.

· 7.M.3 Demonstrate an understanding of the concepts and apply formulas and procedures for determining measures, including those of area and perimeter/circumference of parallelograms, trapezoids, and circles. Given the formulas, determine the surface area and volume of rectangular prisms and cylinders. Use technology as appropriate.
Overview & Approximate Time

· 1st period: Tie the student’s future, with using computers as tools, to solve problems of the world as scientists do.  We prepare for our future by learning to use the tools the scientists use to research our concerns. Using the background history of Aral Sea to set the mood and focus & to demonstrate the need to learn how to use Imagej as a tool as a skills set for our future.  At the end of the teacher made PowerPoint presentation (Your Future, Global Warming or Man-made Disaster The Aral Sea,  & Imagej Measurement) the students will view a recent BBC video of the Aral Sea (http://www.youtube.com/watch?v=sSEdGusF3qA&feature=related) then they will begin their instruction of the use of Imagej and  measurement of images just as the scientists would have done to study the death of the Aral Sea. Demonstration of ImageJ opening photos, using the measurement tools, setting scale, and recording data. Determine best measuring tool for object being measured. Students then open ImageJ and open the first image to measure of the  8” pizza and the class begins learning the tool. Once more the class goes through the steps the scientists use to measure this time using the image of a 12” pizza.  The students are then instructed to continue the  scientific steps of using Imagej to measure the area of the 16”, and 20” pizza, setting the scale for each and then record the information of measurements. Before the end of the class the students are to save the results of the measurements recorded in Imagej as: pizza results.xls.

· 2nd period: Take the pizza results.xls from the Imagej measurements taken during the first class and input this raw information into the Excel Spreadsheet program. Discuss what the results should have been. Make a chart to demonstrate Area relationship for the different size pizza. Discuss what the chart should reflect. Place this chart on the right side of the data table. Skip 2 rows of this worksheet and use the Area formula for a Circle and retype the information for each size pizza and determine if the students measurements with Imagej using the photos came close to the mathematical calculations for the Area of a Circle of each size pizza. Discuss, analyze and chart. Skip 2 rows in the spreadsheet and have the students use a variable for the size of the pizza and have the computer calculate the area of the circle for whatever variable size pizza they input. Discuss and analyze how this variable formula can be of help to scientists, other professions.

Dataset(s)

· Teacher supplied pictures. (See attached)
· PowerPoint Introduction (See attached)
· Triptych of the Aral Sea: http://earthobservatory.nasa.gov/images/imagerecords/1000/1396/landsat_aral_triptych_lrg.jpg
· Video: recent BBC video of the Aral Sea (http://www.youtube.com/watch?v=sSEdGusF3qA&feature=related)
Analysis Tool(s)
· Image J

· Excel

Introduction:

· Teacher Made PowerPoint: 

· Your Future, Global Warming or Man-made Disaster, The Aral Sea, Imagej Measurement

Steps for Data Analysis: First Period
· Demonstrate how to use ImageJ for measurement purposes.

· When using the Mac computers place Imagej toolbar under the main menu.

· Stress to make sure students activate Imagej prior to opening the images.

· How to open photo through ImageJ

· How to set measurement scale for each picture used.

· How to measure using straight line, and elliptical tool.

· Determine the best tool to measure pizza for this lesson.

· Open the first pizza image in ImageJ

· Use the line tool to determine the scale for the photo.

· Analyze to Set The Scale measurement for this photo.

· Use the elliptical tool to determine the area of the pizza.

· Analyze the measurement (determine acceptable limits)

· Repeat steps: open the next picture in ImageJ, set the scale, record the measurement until all the pizza images have been measured and recorded.

· Save the results as: Pizza Results.xls

· While all 4 pictures are open demonstrate the use of making a stack with the same size pictures and the animation of stacks, as well as the decomposition of stacks back to individual pictures.
Steps for Data Analysis: Second Period

Part A:
· Open the Excel Program and input the recorded data into the Excel Workbook from Pizza Results.xls

· Highlight the data from cell A1 to B5

· Activate the Chart Wizard

· Select the type chart

· Name the chart and x and y axis

· Make the chart, move to the right of data

· Discuss results

Part B:

· Move down 2 rows from first data

· Input a new set of data using the same size pizza, but use the mathematical formulas for the Area of a circle to determine what the actual measurements should have been for each of the pizza sizes.

· Discuss the results of the math calculations compared to the measurements taken using Imagej. 

Part C:

· Move down 2 rows from first data

· Input a new set of data this time setting the formula to accept a variable to determine Area of a Circle.

· Discuss the power of using a variable within the formula.
Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation) [image: image1.jpg]A [ T
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Student handouts for data collection & analysis (can attach these separately): Data Collection was done on the computer with Imagej and transferred into Excel SpreadSheet as illustrated.

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

Students will determine which ImageJ tool is the best for measurement of the pizza photos. Students will determine which sized pizza photo came the closest to what the actual area should be when using the formula for area of a circle.

Students will discuss the differences between the measurement methods and discuss the possible reasons for the differences.

EXTENSION: 

Lesson Extension: Is The Price Right For The Bite?
Investigation Question(s)

· Given the price charged of various size pizzas the students will determine which pizza is the most economical to purchase.  To determine the value for their money.

· Compare Circular, Square and Rectangular Pizza, given the price charged of various size pizzas the students will determine which pizza is the most economical to purchase. 

Investigation Goals

· Calculate Cost per square inch of pizza to determine which size pizza is the best value for the price. 

· Start a new Excel worksheet, determine the formula to be used, input the formula into the Excel Spreadsheet and determine the best value pizza.

_______________________________________________________________________

Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date:   March 11, 2009

Number of classes that used the investigation: 4 classes

Approximate number of students who completed the investigation: 115 students

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? 

· I feel the investigation went very well with each of the classes although there were some surprises. The PowerPoint introduction I used for this lesson utilized the tragedy of the Aral Sea to introduce the program Imagej. I did NOT know that the topic the students were currently discussing in Grade 6 Social Studies was the Tragedy of the Aral Sea at this period of time. So when I was introducing the topic to Grade 6 they were most eager to demonstrate their knowledge of the Aral Sea Tragedy and very interested in learning how the scientists used the Imagej software program as a tool in their investigation of the tragedy of the Aral Sea. With the knowledge that the students as 6th graders had studied the Aral Sea, when I introduced the topic with 7th and 8th graders I expected a greater recognition of the topic from the older students. NOT SO! In fact, with the grade 7 students only 5 of the 32 students acknowledged they had heard or seen information about the Aral Sea. As the class progressed with more information about the Aral Sea, use of a video of the Aral Sea (3-4 min), I asked if there were any other students who could now recall studying the Aral Sea. Two more 7th grade students raised their hands to bring the total of seven seventh grade students who could recall the Aral Sea from their 6th grade studies. With the 8th grade class of 32 students NO one could recall information about the Aral Sea or that they ever studied the Aral Sea even when they saw the video. What was most interesting about this class was they were a class that contained 24 students who were honor students, the 8 remaining students were special education students. I would expect that the class of honors students would have a greater recall of past subject matter, even if the subject had been studied in their 6th grade classes.

· 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 most satisfied with the 6th grade classes because they were very actively involved in making the connections with their Social Studies classes to playing the scientists in using ImageJ to measure Area using photos. They also had the least amount of problems in using Imagej. The 7th grade classes had a greater initial difficulty in remembering to change the scale cm to inch when setting the scale. Once they remembered they did not have a problem. The 8th grade class honor students did not have a problem with the program and found it easy to measure but the special education students in the class had to have help from their peers to make the measurements. Since I gave the students the web address to download Imagej to their home computers with the permission of their parents, I will find it interesting to see how many will indeed download the program and use it at home. One 8th grade student was interested in the animation aspects of the program and was making a sequence of pictures to animate in Imagej. 

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

· I would definitely time the study of this lesson to coincide with the 6th grade studies of the Aral Sea. I feel this connection with the 6th grade class makes the learning of the tool even more dramatic and meaningful.  I feel this connection may allow them a greater recall over the following years to come NOT only of learning to use the Imagej software tool and taking that data into Excel for a visual chart but also of the actual tragedy of the Aral Sea and the activity.

· Sample of student’s work:
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