[bookmark: _8ml2ed86163c]Module: Class Worksheet 
[bookmark: _pxhh61x7s8z6]Group Member Names: ________________
[bookmark: _woln3e1eiiqu]Part I: Calculating Mitotic Index and Understand Its Applications 

Instructions to Students: Please open the instructor-assigned high-resolution image of magnified (40x) onion root tip. Count the number of cells in interphase, prophase, metaphase, anaphase, and telophase, and record them in Table 1. If you need assistance identifying the different stages, please refer to your pre-work. 

If your instructor opts to use the shared google folder, click on the link below to open the high resolution image and open the assigned, numbered image to collect the data. 

https://drive.google.com/drive/folders/1dGWwySzjYc1kxaDHau3YtP_wASOe3QU0?usp=sharing

1. Fill in your cell counts in Table 1.  

You will use this information to calculate the mitotic index (MI) of your field of view. Please use the instructions in Table 1 to guide you through calculating the MI of your onion root tip field of view. Two students in each group should put their details within this table, but each one should do this separately for their own image. 
 
Table 1: Individual Data for Onion Root Tip Field of View: 
	 
	Number of cells in 
	Number of cells in mitosis 
	Total Number of cells 
	Mitotic Index
Calculation 
	Mitotic   Index
 

	# of cells Interphase 
	Pro 
	Met 
	Ana 
	Tel 
	 P+M+A+T 
	Cells in Mitosis + Interphase 
	Cells in Mitosis/ Total Cells 
	MI*100 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	



In your pre-work, you read about how mitotic index is an indicator of the rate of cell division in a certain cell type or under specific conditions. In the table below, you will find cell counts of histology samples from various body tissues and tumors that have arisen from that tissue.

2. Please calculate the MI for each sample. 

Table 2:  Compare the mitotic indices of normal and cancerous tissue types.  

	Group 
	Tissue type 
 
	Number of cells in Mitosis 
 
	Number of cells in Interphase 
 
	Mitotic Index Calculation
 
	Mitotic Index 
 

	1 
	   Normal skin 
	337 
	5173 
	
	

	2 
	Melanoma 
	425 
	2506 
	
	

	5 
	Normal Liver 
	58 
	5624 
	
	

	6 
	Hepatocellular carcinoma 
	174 
	2341 
	
	


 
 
3. Based on the data above in Table 2, please answer the following questions:  

· Looking at the normal tissues, which tissue had the highest mitotic index? Which had the lowest? What does this say about the rate of cell division comparatively between these tissues? 






· Now, let’s compare the normal tissue MI with the cancerous tissue MI. Which one is higher? Cancer cells are human body cells that have changed such that they divide out of control. Does the data above support this claim about the cell division profile of tumor cells? 






· In the hypothetical figure below, scientists took tissue specimens from patients with metastatic melanoma, which is skin cancer that has spread to other parts of the body. They then looked at the specimens and calculated the mitotic index of each patient’s tumor and followed how long the patient survived after the sample was taken. 

[image: The line graph shows patient survival in days on the x-axis and survival probability on the y-axis. Two lines on the graph steadily descend over time. The blue line, representing tissues with a mitotic index < 0.75, descends less rapidly than the orange line, representing tissues with a mitotic index > 0.75.
]

· In the figure above, the probability of patient survival (prognosis) has been plotted against the mitotic index of their tumors. The orange line represents patients whose tumors have a MI greater than 0.75 and the blue line represents patients whose mitotic index is less than 0.75. What can you infer about the relationship between tumor MI and patient survival from this graph?


[bookmark: _o4b051niwuab]Part II: Standard Error and How It Relates to Sample Size 

1. Share your individual data from Part I with your instructor, so that they can input it into the data set. 

2. Take the cell counts that you and your group mates did in Part I and record them in the Table 2 below. Round your % of Mitotic Index to the nearest whole number.
 
Table 2: Group Data 
	Group Member 
	Number of cells in Interphase  
	Number of cells in Mitosis 
	Mitotic Index 
	% of Mitotic Index 

	You 
	 
	 
	 
	 

	Other 1 
	 
	 
	 
	 

	Other 2 
	 
	 
	 
	 

	Other 3 
	 
	 
	 
	 


 

3. Find the average of your group’s mitotic indices (ΣX/n), where ‘X’ is each member’s calculated mitotic index, then calculate the standard error. 
[image: ] 

4. Share your group mean and standard error with your instructor so that they can add it to the class excel sheet. 

5. Using the excel spreadsheet populated by your instructor, record the mean and SE of the class data set below.
 
· Mean of class data = __________________ 
 
· Standard error of class data = _________________ 




6. Using the excel spreadsheet populated by your instructor, compare the graphs of the individual data. What do you notice about the data? Are there any outliers (e.g., data points that look very different from the others)? 







7. Now, compare the group averages and standard error bars. Are the mean values similar to each other? What about the variance? 







8. Next, look at the class data. What has happened to the standard error of the mean in this set versus the small group data? Has the standard error increased or decreased? 








9. Thinking about all the data sets together, what do you think the danger would be of having only one student count the cells and naming that the mitotic index of onion cells? Why is the class data more representative of the population? 
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