Assignment 2:  Results from Tetrahymena lab (22 marks)  
In this section you will analyze the class data from your Tetrahymena lab.  Explanations and rubrics for each of Sections A-D are found below the template.   
 
Template to use (please use these headings) 
Part A:  Scientific Figure for the Tetrahymena data with Standard Deviation error bars and Confidence Interval error bars  
(Insert two graphs and Figure Legend)  


 
Part B: Statistical analysis of the data  
Fill in the table below and answer the question below the table.  
	Pairwise comparison  
	p-value (round to 2 decimal places)  
	Conclusion (are these two values significantly different?) 

	Control- Cigarette smoke 
	 
	 

	Control- Herbal smoke 
	 
	 

	Control - Cannabis smoke 
	 
	 

	Control- E-cig vapour 
	 
	 

	Control- Nicorette lozenge 
	 
	 

	Choose two smoke products to compare that look the 
most different on the graph:__________ 
	 
	 

	Choose two smoke products to compare that look the least different on the graph: 
_______ 
	 
	 


 
Do the confidence intervals on your graph agree with the t-test results?  Explain.   
 
 
 
Part C:  Written Results Section 
(insert written Results here) 
 
Part D: Critical Thinking about the data/standard deviation  (Insert answer here) 
Detailed explanation of each part and rubric 
 
Part A:  Scientific Figure for the Tetrahymena data with SD error bars and CI error bars (10 marks)  
Use the class data from the Tetrahymena lab to create two graphs that show the results from the experiment.  In one graph (Figure 1a), use standard deviation to make the error bars.  In the other graph (Figure 1b), use 95% confidence intervals to show the error bars.  Copy and paste both graphs into the Word Doc and write one Figure legend beneath.  In the Figure legend, you can clarify the difference between the two graphs.  In Assignment 1 you did not have statistics but for this assignment you will need to incorporate p-values into your statement of results in the Figure legend.   
 
	
	Does not meet expectations 0-2.5 
	Meets expectations--------------Very good-------------Excellent 
2.5…………3…………....3.5…………..4……4.5……..5 

	Graph  
 
You will include 
two graphs:  One with SD error bars, one with CI intervals.  
 
(5 marks) 
  
	Graph does not effectively support the conclusions.   
 
There are multiple technical errors 
in the graph(s).  For example: -Graph is not of the means -graph is difficult to 
understand -graph is not effective 
	Graph displays the means, but may have the following types of errors:  -no error bars -missing labels 
- difficult to interpret the graph 	 
	Improvements to the graph(s) can be made.  For example: Graph(s) may contain technical errors such as:  -Error bars are present but are not the standard deviation/confidence intervals from the data -axes labels are not clear 
	Graphing guidelines are followed to an excellent standard.  SD and CI error bars are correct. 

	Figure legend 
 
(5  marks)  
	Figure legend does not meet expectations. 
	Legend is missing 2 of the criteria of what is needed in a Figure legend. 
	Legend is missing one of the criteria listed in the column to the right or they can be improved. 
  
	The criteria for legends are followed to an excellent standard. The legends include: 
A descriptive title.  Brief statement of how the data was collected. Statement that summarizes the conclusions with integrated pvalues. 

	
	
	
	
	Defined and described symbols Included 
descriptive stats 
(Ex: means from X replicates were used) 


 
 
 
Part B: Statistical analysis of the data (4 marks)  
 
Use your class data to conduct t-tests for the following comparisons.  If your lab section does not have data for one of the treatments (ex: some labs did not do the Nicorette lozenges), then disregard that one.   
1.  
	Pairwise comparison  
	p-value (round to 2 decimal places)  
	Conclusion (are these two values significantly different?) 

	Control- Cigarette smoke 
	 
	 

	Control- Herbal smoke 
	 
	 

	Control - Cannabis smoke 
	 
	 

	Control- E-cig vapour 
	 
	 

	Control- Nicorette lozenge 
	 
	 

	Choose two smoke products to compare that look the most different on the graph:__________ 
	 
	 

	Choose two smoke products to compare that look the least different on the graph: 
_______ 
	 
	 


 
2. Do the confidence intervals on your graph agree with the t-test results?  Explain.   
 
 
 
 
Part C:  Written Results Section (5 marks)  
Module 3 (Week 5 in Blackboard) has a folder that explains how to write the Results section of a scientific article/lab report.  Write the Results section for the Tetrahymena lab.    
 
	 
	Does not meet expectations 0-2.5 
	2.5- 4 
	4.5-5 

	Results 
Written description  5 marks 
	Written description is insufficient and: 
· Does not effectively communicate the results 
· Contains significant interpretation of data/conclusions 
· No trends are identified, rather every data point is described.  
 
	Data is summarized in an appropriate amount of detail with reference to the figures and 
compared to the control BUT: 
 
-A trend/important finding in the data is not identified 
-minor interpretation/conclusions occur 
-Description of the data is not concise 
-Statistics are not included 
	The criteria in the middle were met to an excellent to exceptional standard. In addition: 
· Clearly summarizes the results, identifies trends in the data and highlights the important findings. 
· Compares to the control 
· Includes statistics 
· Description of data is concise (no extraneous information) and thorough. 
 


 
 
Part D: Critical Thinking about the data/standard deviation (3 marks) 
It is likely that you see high standard deviation in at least one (or all!) of the treatments.  Identify three plausible reasons (2 technical and 1 biological) that could account for the standard deviation and for each one explain how it could lead to high standard deviation.   
 
 
	Control
	cigarette smoke
	herbal smoke
	cannabis smoke
	e-cig vapour
	Nicorette
Lozenge

	0.4
	0.35
	0.605
	0.48
	0.36
	0.11

	0.81
	0.252
	0.7
	0.15
	0.58
	0.26

	0.485
	0.24
	0.33
	0.4
	0.3
	0.35

	0.99
	0.11
	            0.15
	
	0.15
	

	0.50
	0.22
	
	
	            0.55
	

	0.34
	
	 
	
	            0.21
	

	0.20
	
	 
	 
	 
	

	0.85
	 
	 
	 
	 
	

	0.6
	 
	 
	 
	 
	

	0.17
	 
	 
	 
	 
	

	0.109
	 
	 
	 
	 
	

	0.29
	 
	 
	 
	 
	

	0.7
	 
	 
	 
	 
	

	0.40
	 
	 
	 
	 
	

	0.29
	 
	 
	 
	 
	

	0.65
	 
	 
	 
	 
	

	0.16
	 
	 
	 
	 
	

	0.19
	 
	 
	 
	 
	


Rate Data for 
Rate (vacuoles/min) 

