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_Patricia A.Davis______________Date January 2009___________________

Grade(s) taught:  7th Grade Life Science___________________________

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)

*  Can we measure the height of a tree accurately with both traditional methods and technological methods?  By traditional methods of 


*  Can Image J Data Tool measure the height of a tree with greater accuracy than the traditional methods.


*  How can we determine the accuracy of each method.

Investigation Goals

· To have students analyze three methods of measuring the height of a tree.  The traditional methods are the shadow method and the pencil method.  Using ImageJ  a technological method may be used and compared to the other two.

· To have students become familiar with both traditional and technological methods of measuring the height of a tree.

· To have students become very good at the three kinds of measurements.

MA State Frameworks

· Life Science Grades 6-8

· Structure and function of plants.

Overview & Approximate Time
· There are several trees on the campus of the school.  They are used for each year as part of a classification unit.  Each year we also measure the height of the trees by traditional methods of The Shadow Method and the Pencil method.   This year Image J is also being used.

· This activity should take two class periods to complete the traditional methods and a period to complete the ImageJ method.

· A single tree is measured by several students for accuracy. 

Dataset(s) And Analysis tools.  

· The Shadow Method:  Student stands a yard stick upright.  A shadow is cast.  The student measures the length of the shadow on the ground.    A Shadow is cast from a tree.  

· A student stands at the end of the shadow on the ground.  The shadow is measured from the tip of the shadow to the base of the tree.  The proportion is set up of the meter stick and its shadow is compared to the length of the tree’s shadow to its height.  Shadow distances can be done with a tape measure or yard stick in a repeating method.

The Pencil Method: The student stands a distance away.  Holds out a pencil.  The student moves closer or farther from the tree so that, with the students arm outstretched, the bottom of the tree is seen at the top of the pencil and the base of the tree is seen at the base of the pencil.   The student then moves the pencil from the vertical position to the horizontal position, keeping the bottom of the tree aligned with the base of the tree.  Another student is signaled to move to align with the top of the pencil along the ground. Student now measures the distance from the top to the bottom of the pencil.   That should be the height of the tree.

The Image J Method: A meter stick is stood vertically at the base of the tree.  Image J program is used to have meter stick set scale and then calculate the height in meters to the top of the tree.

Checking the shadow method:  Stand the meter stick next to the student.  Measure the length of the shadow of the meter stick AND the length of the shadow of the student.  Set up a proportion of the meter stick shadow and the student’s shadow.  We have already measured the height of the student as a check.

Checking the pencil method.  Repeat the procedure with the student as the measurement in question.  Measure the length of the pencil.  Compare that with the actual measurement of the student.  

Checking the Image J method.  Knowing the actual height of the student, determine the actual accuracy of the Image J method.

These analyses can give an indication of the accuracy of the methods when measuring the trees. 

· There is also a tree that is short enough to get an actual measurement for analysis.

· I am aware that this is not a completely technological method.  Each year my students  have measured these trees.  This year we have also tried to measure the height of our students using ImageJ.  I have not found a height degree of accuracy.  Perhaps this can shed some light on just why this is so.

Steps for Data Analysis
· Above

Background Information

· www.wikihows.com/ measure-the –height-of-a-tree.  Gives both shadow and  pencil methods.

· ImageJ:  measurement and scale setting.

Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
Graphs are made showing the relationships between the traditional methods and the Image J methods to see accuracy.

Student handouts for data collection & analysis (can attach these separately):

1.  Copy of www.wikihows.com/measure-the-height-of-a-tree.  Includes both shadow and pencil methods.

2.  Open ImageJ>>Open image of student and yard stick.  Set Scale to 1 yard.  

     Analyze>> measure.  Do several times and average measurement.

3.  Enter into Excel and create graph of values.

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

Students will explore the similarities and differences between the measurement methods. They may suggest reasons for the differences and the similarities.
_______________________________________________________________________

Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date________________________

Number of classes that used the investigation________________

Approximate number of students who completed the investigation________

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? 

· 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?

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







