DataTools Investigation Planning and Documentation Template

Part 1 

Sizing Up Cells: A DataTools Sample Investigation

Your Name:  Kristina Karl


Date   October 2008

Grade(s) taught   7th grade life science

Key Parts of an Investigation

Investigation Question(s)

How big is a cell? Are all cells alike? How do they compare in size, structure, and function?

Investigation Goals
· Students will understand how structure and function relate

· Students will begin to understand the need for cell specialization in multi-celled eukaryotic cells

· Students will develop an appreciation for the diversity and complexity of cells in living things

· Students will recognize differences and similarities in size, structure, and function among cells

MA State Frameworks

· Life Science: Grades 6 to 8

· Structure and Function of Cells

3. Compare and contrast plant and animal cells, including major organelles (cell membrane, cell wall, nucleus, cytoplasm, chloroplasts, mitochondria, vacuoles), and organs (pancreas, brain, kidney, etc).,. 

Overview & Approximate Time
· Students analyze digital images of cells, measuring lengths of a variety of cells. They scale images to help them understand the relative sizes of different cells.

· 2 48-min class periods

Data & Analysis Tools
· Collection of cell images collect via internet.  Images must have a scale bar!

· ImageJ

· Excel

Steps for Data Analysis
· Download cell images

· Set scale in ImageJ

· Measure cell lengths with ImageJ

· Copy and paste measurements into Excel

· Chart average lengths in Excel

Background Information

Too often, middle school students leave life science class with a textbook understanding of plant and animal cells. They fail to develop an appreciation of the diversity and complexity of living cells; that they vary widely in size, structure, and function. Thousands of freely available digital micrographs make it possible for students to explore and investigate actual cells, as opposed to stylized textbook drawings of typical plant and animal cells. The following sites provide information on the average sizes of cells.
· http://en.wikibooks.org/wiki/Biology_Cell_biology_Introduction_Cell_size

· http://simscience.org/membranes/advanced/essay/cellsize1.html
Example Data Analysis Product(s)  (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)

[image: image3..pict]
	LABEL
	LENGTH (micrometers)

	aphideye_1_2.JPG
	33.488

	bloodCellsize.jpg
	13.038

	CerebralCortexx10.jpg
	46.564

	CostalCart.jpg
	5.927

	ELODEA.jpg
	76.637

	nervecell.jpg
	19.06

	Nerveendsconfocal.jpg
	17.243

	osteoblast.jpg
	20.204

	Pancreas_55_40x_copy.jpg
	40.084

	Pancreas_Ducts_10x_copy.jpg
	27.816


Student handouts for data collection & analysis:

See Attached Files

Support for student inquiry 

Vocabulary introduction:


-Structure, function


-Specialized cells


-Organelle names and functions

Ask students:

What things limit the size a cell will grow?

Why can an egg be so large but our body cells are microscopic?

Do all cells look the same?  Do they all contain the same organelles?

Analysis Questions: *** Remember to kickback the question *** (written in lab report)

1. How big is a cell? 

2. Are all cells alike? 

3. How do they compare in size, structure, and function? 

4. What are the differences between plant and animal cells? 

5. How does the structure of a cell affect its function? 

6. How does organelle distribution vary across cells with different functions? 

_______________________________________________________________________

Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date 12/9/08

Number of classes that used the investigation: 5

Approximate number of students who completed the investigation: 80

Paste an example of student work (final graph, student analysis, etc.) from the investigation
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Analysis Questions: *** Remember to kickback the question ***
1. How big is a cell? 

Most cells are microscopic in size.

2. Are all cells alike? 

No, not all cells are alike because they don’t all have the same jobs.

3. How do they compare in size, structure, and function? 

Cells can have different sizes, structures, and functions.

4. What are the differences between plant and animal cells? 

Plant cells have chloroplasts and a cell wall.  Animal cells don’t.

5. How does the structure of a cell affect its function? 

The structure of a cell is important to make the cell shape the way a job might need it to be shaped.

6. How does organelle distribution vary across cells with different functions? 

Cells with different functions might have more or less of a certain organelle.
Reflections on Implementing the Investigation
· How you feel the investigation went with students? 

I feel that the many (1/8) of the students struggled with this assignment.  Many have difficulty toggling between screens on the computer.  Others are slow at processing, so it was a time consuming lesson for them (process how to do the assignment on the computer and understand the content?!).
· 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?

Many students were unclear on what parts to measure on the cell pictures that I provided.   They started to understand the idea of scales, and how small a cell really is.  They had trouble processing it all, mainly because I didn’t take enough time (I only had the laptops with the software installed for two days).  To do this lesson right, you need 3 or 4 days.

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

I will select different photos that are more easily understood.  I had trouble finding pictures that had a scale bar on them.  Many of the pictures I did find were of cell parts, not the entire cell.  So, some of the graphs are misleading, as they are not a true comparison since some measurements are cells and some are just parts of the cell I realized that the kids weren’t savvy enough to pick out the cells for themselves (I should have known).  At that point, the pictures were loaded into every student’s folder (a laborious task).  I stuck with those pictures in order to get the point across about structure and function, and the magnification scale.  We discussed some of the “bad science” examples in our activity, and I used it as a model for students to understand the uncontrolled variables in this lesson!
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Kristina Karl, DataTools Project 2008

* adapted from Carla McAuliffe, DataTools Project, 2007
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