Name ___________________________________  Date ______________  Per _______

Lab # 4: Sizing Up Cells*

Purpose (Questions):

To answer the questions: How big is a cell? Are all cells alike? How do they compare in size, structure, and function?

Hypothesis:

Materials:

Laptop computer with ImageJ and Excel

Cell Images Folder in “Documents”

Methods for Data Analysis:
Day 1

1. Open Microsoft Excel then minimize it

2. Open ImageJ on the computer

3. Click File>>Open>>My Documents>>Cell Images
4. Select a picture from the folder, and click Open.
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5. Set scale on your picture:

a. Select the straight line tool 

b. Click on one end of the scale bar on the photo and drag to the other end of the scale, and click a second time.

c. Click Analyze>>Set Scale and copy the number on the scale bar as the “known distance” and also change the unit length to match the scale bar

d. Click OK.

6. Click Analyze>>Set Measurements
a. Uncheck all boxes except Area and Display Label

b. Click OK

7. Measure the length of one cell (or cell part that is annotated.)

a. Select the straight-line tool and measure the length.

b. Click Analyze>>Measure, or, as a shortcut Ctrl+M

c. When the measure table comes up, copy its contents by highlighting

d. Click Edit>>Copy, or, Ctrl+C

e. Click on Excel in the task bar and open a new spreadsheet

f. Select the first “cell” (A1) and  select Edit>>Paste, or type Ctrl+V

g. In Excel, click File>>Save As: sizingupcells and select your science folder within “my documents” (drop-down menu, select your ID number)

h. Close the picture in ImageJ

8. Repeat steps a-d for each image in the folder, pasting the measurements into the sizingupcells spreadsheet.  Click File>>Save (or Ctrl + S) each time.

9. When you are finished, highlight all of your data and the header row.  Click the chart icon in the tool bar (looks like a histogram).  Select Column chart

	Cell or Cell Part
	Size ( µm)

	Anthrax bacteria
	1

	E. coli bacteria  
	6

	mitochondria
	3

	General size for prokaryotes
	5

	Nucleus of human cheek cell   
	5

	length of a chloroplast
	5

	human red blood cell
	7.5

	most Eukaryotic animal cells
	20

	human cheek cell 
	60

	most Eukaryotic plant cells
	55

	small amoeba cell
	90

	human egg cell
	100

	Average amoeba cell
	300

	onion skin plant cell
	400

	large amoeba cell
	800

	giant squid nerve cell 
	1000

	spinal cord nerve cell
	600000
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   Human cheek cell

This is an example of an expected student product: data table and graph printed and attached to report.
Analysis Questions: *** Remember to kickback the question ***
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? 

Conclusion: write 2-3 sentences summarizing this lesson.









* adapted from Carla McAuliffe, DataTools Project, 2007
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