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: Suzanne Elliott   Date: 1/20/09
Grade(s) taught: 6th grade
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)
	Science experiments are include variables (conditions that change), controls (conditions that remain constant) and responding variables (something that is measured). In a controlled experiment, only one variable is changed. 
How can we use technology and data analysis tools to provide the evidence for our claims and to accurately and clearly report on the findings of our experiments?


Investigation Goals
Students will design and implement a controlled experiment using Wisconsin Fast Plants. Students will accurately record data during their experiment.
Students will use a variety of technologies (Image J, Excel and PowerPoint) to analyze and display their data and communicate the results of their experiments.
AAAS Frameworks
Chapter 1 – The Nature of Science – Part B Scientific Inquiry

  Scientific investigations usually involve the collection of relevant data, the use of logical reasoning, and the application of imagination in devising hypotheses and explanations to make sense of the collected data. 1B/M1b*
  If more than one variable changes at the same time in an experiment, the outcome of the experiment may not be clearly attributable to any one variable. It may not always be possible to prevent outside variables from influencing an investigation (or even to identify all of the variables). 1B/M2ab
Chapter 3 The Nature of Technology – Section A Technology and Science

Technology is essential to science for such purposes as access to outer space and other remote locations, sample collection and treatment, measurement, data collection and storage, computation, and communication of information. 3A/M2
Chapter 5 The Living Environment- Section A: The Diversity of Life; Section B: Heredity; Section E Flow of Matter and Energy
  One of the most general distinctions among organisms is between plants, which use sunlight to make their own food, and animals, which consume energy-rich foods. Some kinds of organisms, many of them microscopic, cannot be neatly classified as either plants or animals. 5A/M1

  Animals and plants have a great variety of body plans and internal structures that contribute to their being able to make or find food and reproduce. 5A/M2

  Food provides molecules that serve as fuel and building material for all organisms. 5E/M1a

  Plants use the energy from light to make sugars from carbon dioxide and water. 5E/M1b

  Plants can use the food they make immediately or store it for later use. 5E/M1c

Chapter 8 The Designed World- Section E: Information Processing

 What use can be made of a large collection of information depends upon how it is organized. One of the values of computers is that they are able, on command, to reorganize information in a variety of ways, enabling people to make more and better uses of a collection of information. 8E/M2*

Overview & Approximate Time – 
Planning – 2 classes

Data Collection -8 classes

Excel – 1 class

Image J – 1 class

PowerPoint – 2 classes

Presentations – 1 class

Students: 

1. Design and conduct a month long fair test investigation using Wisconsin Fast Plants. 

2. Collect data and take a series of 4 and 8 photos to document the changes in their control and experimental plants. 
3. Use their data to make a graph (using excel). 
4. Using Image J make a stack of their digital photographs and create a time lapse movie. Measurements can be verified using image J.

5. The graph and time lapse movie  are used in the results section of a PowerPoint students create for their culminating oral project presentation.
Dataset(s)

Students fast plant data maintained in their science journals.
Photographs- taken by students and maintained on the school’s computer network
Analysis Tool(s)
· Excel
· Image J
Steps for Data Analysis
Students have had some prior experience with excel. A limited review of how to use excel was given using an overhead LCD
Image J instructions are attached
Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
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Student handouts for data collection & analysis (can attach these separately):

Attached separately
Support for student inquiry (List strategies this investigation will use to promote student inquiry)
The basics of this structured inquiry project are outlined in the STC Teacher Guide. The East Bay Educational Collaborative developed this useful story line for the unit: http://www.ebecri.org/media/storylineExperimentsPlants.pdf
Students develop their own question, design their own experiment, develop their data collection format and design their Powerpoint presentation.
_______________________________________________________________________

Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date: March 8,2009
Number of classes that used the investigation:3
Approximate number of students who completed the investigation: 40
Paste an example of student work (final graph, student analysis, etc.) from the investigation
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Reflections on Implementing the Investigation
· How you feel the investigation went with students? The investigation went very well. This was their second experience with Image J. Following this directed teaching with Image J, I was able to give my math class the opportunity to design their own ratio inquiry using Image J. 
Because there was one camera, I needed to download the photos each day and put them into a labeled photo for that class and that day.  It took about 15 minutes/day to do this step but it made retrieving the photas fairly easy for the students
· Were you satisfied with the level of student engagement? The students were highly invested in this project and shared the presentations with their parents on a visiting day.  What sorts of questions did student ask? The questions were primarily about the unexpected results in several of the experiments such as sugar killing the plants and shaded plants growing taller that those with full light What insights did they have?
·  How proficient are they in using the software? The background of my students varies a lot. Many students are new in 6th grade.  They all seem comfortable with solving the problems that inevitably come up when using this program.
· How will you carry out this investigation differently in the future? 
1. I will extend the use of image J by having the students make a montage of their stacks and record several measurements from the montage. 
2. The biggest problem we faced was importing the stack to PowerPoint. I think I will have each team save their stack and their slide show and their graphs in a separate folder.
3. Now that my students have worked with data that they have produced, I am planning to use more of the data sets that are available using the sites from the Data Tools website:  http://serc.carleton.edu/eet/msdatatools/investigation_resources.html
From the March 2009 Science Scope  which focused on data collection and analysis:
http://science.nsta.org/enewsletter/2009-03/web_middle.htm
Real Time Data sets: http://web.vims.edu/bridge/data.html
Catalog of Image sites: http://eduscapes.com/sessions/digital/activity2.htm
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