Investigation Planning and Documentation Template

Name: Andrea Cabral 


Date: November 2008
Grade(s) taught: Grade 5 Science / Technology
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)

How can we measure the differences between shadows?
How can we use these measurements to determine the time of day? Season?

Investigation Goals
Grades 3–5

· Ask questions and make predictions that can be tested. 

· Select and use appropriate tools and technology (e.g., calculators, computers, balances, scales, meter sticks, graduated cylinders) in order to extend observations.

· Keep accurate records while conducting simple investigations or experiments.

· Conduct multiple trials to test a prediction. Compare the result of an investigation or experiment with the prediction.

· Recognize simple patterns in data and use data to create a reasonable explanation for the results of an investigation or experiment.

· Record data and communicate findings to others using graphs, charts, maps, models, and oral and written reports.

MA State Frameworks

	Learning Standard


Earth and Space (weather) Main lesson
Standard 5  Explain how the revolution of Earth around the Sun and the inclination of the Earth on its axis cause Earth’s seasonal variations.

Standard 8  Read and interpret and analyze a combination of data (ground based, and computer models to demonstrate the connection between Earth’s systems.
Life Science (plants & animals) Extension lesson
Standard 11  Describe how energy from the sun is used by plants to produce sugars (photosynthesis) and is transferred through a food chain.
Overview & Approximate Time
5 Minutes per class period—

 On a clear day, students were taken outside to photograph shadows of the sun at various times. 

45 Minute class period—

  Students were introduced to ImageJ using the 4 images of shadows previously collected. * see step-by-step directions

(Note—I used these directions in a Language Arts writing class to demonstrate the process of writing detailed directions to be followed with limited direct instruction). 
Dataset(s)
Images of shadows * see attached folder
Analysis Tool(s)
ImageJ 
Camera / Pictures (*due to time constraints photos may be taken prior to investigation to save time and loaded onto each computer) 
Steps for Data Analysis
· Demonstration of tools used to analyze data
· Photographs
· Complete data sheet
· Explore ImageJ program
Background Information

· Students will apply their understanding of the basic uses of ImageJ
· Ongoing investigation of Excel and ImageJ.
Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
Using information gathered in photographs (measurements and times) classification of students can now make connections for the uses of both Excel and ImageJ as a way to record data through images and spreadsheets. 
Student handouts for data collection & analysis (can attach these separately):

*See attached handouts
Support for student inquiry (List strategies this investigation will use to promote student inquiry)
Students were asked to record a week long set of data regarding the weather. Time of day the temperature and weather conditions. Once students compiled this set of data we discussed how we could use the shadow images to add. Students were quick to respond that if the conditions were cloudy there would be no photo for that day. Many made the connection that shadows length was directly related to time and seasons rather than weather (although the sun would increase temperatures).

Andrea Cabral 






shadows 2
COMPLETE THIS LAST SECTION AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date: March 7, 2009
Number of classes that used the investigation: 4 Science classes
Approximate number of students who completed the investigation: 96
Paste an example of student work (final graph, student analysis, etc.) from the investigation
See shadows 2.xls, shadows 21.xls, shadows 22.xls, shadows 23.xls, & shadows 24.xls.

Reflections on Implementing the Investigation
· How you feel the investigation went with students? 
The investigation went well. Although the amount of time we can spend in the computer lab is always a hindrance to working with technology. One lab and so many people. We are allowed one day per week in the lab and the laptops cart is available so I utilize grade 5 day in the lab and always sign up for the laptop cart for the following day so that any students who need extra time to finish and those that were absent may catch up. This day is used for discussion and completion. It usually works out.
· 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?

      The level of engagement in this lesson was amazing. Students were insightful across         

      the board stating the need for accurate data collection. This will certainly be helpful 
      when we begin our next unit on plants and animals.
· How will you carry out this investigation differently in the future?
The one thing I would change is labeling the images so students can easily identify the first image taken so that sequencing is correct. This will save some time but the discoveries made through this were invaluable. This will save time when it is so minimal to begin so that we can create our charts and Excel sheets in a more timely fashion. I might also have students work in pairs rather than alone so that brainstorming can take place. Even though students work on their own computers I do see them helping one another out. 






