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_____Michelle Falcon______________Date___1/24/09____________

Grade(s) taught__9/10______________________

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 long is DNA?  How long is RNA?
Investigation Goals
· Measure DNA lengths and RNA lengths
· Compare DNA to RNA
MA State Frameworks

3. Genetics

Central Concepts: Genes allow for the storage and transmission of genetic information. They are a set of instructions encoded in the nucleotide sequence of each organism. Genes code for the specific sequences of amino acids that comprise the proteins characteristic to that organism.

3.1
Describe the basic structure (double helix, sugar/phosphate backbone, linked by complementary nucleotide pairs) of DNA, and describe its function in genetic inheritance.

3. Genetics (cont.)

3.2
Describe the basic process of DNA replication and how it relates to the transmission and conservation of the genetic code. Explain the basic processes of transcription and translation, and how they result in the expression of genes. Distinguish among the end products of replication, transcription, and translation.

Overview & Approximate Time
· 3-4 class periods, 45 minutes each
Dataset(s)

· http://www.jpk.com/index
              
DNA molecule

DNA molecule on mica

Intermittent contact mode 

• Scan field: 780nm x 780nm
• Z-range: 2nm 
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Human lymphocyte chromosomes

Group of three human lymphocyte metaphase chromosomes. 3D view of height data.

• Scan field 10µm * 10µm

• Z-range: 0-200nm 

[image: image2.png]



Height image of human lymphocyte metaphase chromosomes on microscopy slide

Intermittent contact mode

• Scan field: 23µm * 23µm
• Z-range: 230nm 

Analysis Tool(s)
· ImageJ
Steps for Data Analysis
· Obtain images of DNA and RNA samples
· Measure each in ImageJ

Background Information

· DNA is a long molecule, students do not know the length.
· RNA is a short segment of DNA that is coding for a specific protein.  

· Students do not differentiate between the long whole DNA molecule and the very short RNA segments.

Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
Measurements of the molecules.
Graph in excel of the lengths
Student handouts for data collection & analysis (can attach these separately):

Images will be in a folder on the computers
Support for student inquiry (List strategies this investigation will use to promote student inquiry)
_______________________________________________________________________

Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date_____3-14-09___________________

Number of classes that used the investigation_______1_________

Approximate number of students who completed the investigation____7____

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? 
I think that this investigation went well with the students.  They did well with the program.  My group was a small class of students with varying learning disabilities, from auditory processing difficulties to adhd to aspergers syndrome.  I wasn’t sure how this would go, but I think that the program and working on the computer levels the field for these kids.  They all used ImageJ as well as the other classes I have introduced it to and they liked to assignment.
They had never used excel so, I had to take longer than expected and break the work into chunks.
· 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?

My students were completely engaged.  They were fascinated with the images and that ImageJ could measure and calculate the length of the DNA strands.  They actually wanted to do more with it.  I can’t say that I have had that experience before.  Wanting more work?  I had to say no at this time.  I will definite be using it again in the curriculum.

They had difficulty tracing the images, which created graphs that had very different sets of data.  This lead to a great discussion about replicating results, controls and how scientists use tools and ensure that their work is accurate and precise.

They wanted to do more with ImageJ, this is the same class that I did the cell/cell parts animation with.  So, they knew that there were other components to the program.  

Using the software was easy for some and others were very frustrated with the program.  I think that it had to do more with their specific learning disability and less with ImageJ.  Once they became comfortable with ImageJ and Excel, they worked with relative ease and comfort. 

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

I would allot more time to teach the use of each tool.  I thought they would acclimate as fast as the summer students did.  I didn’t take into account the lack of computer skills.  I also will try to find more images of different DNA molecules and other molecules that we have studied, glucose, RNA, proteins, lipids.  It would be nice to see a graph of the macromolecules compared along with the subunits.  I don’t think that students realize the connections and relative sizes.
I would like to also add (maybe in another investigation) an area or other measurement lab.  I do have all of the skull images.  I just haven’t gotten to that topic in my curriculum yet.






