
In a study of the effects of “assertiveness training” on married women, a researcher obtained a measure of independence and self-
confidence before the course, immediately after the course, and two months after the course.  The 21 subjects had volunteered for the 
course in conjunction with a conference on vocational opportunities for women.  The data, in part, were as follows: 
 
 

 Before Immediately After Two Months Later Average 

Subject 1 13.7 17.9 21.4 17.7 

… … … … … 

Subject 21 16.2 14.9 15.8 15.6 

Total 
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5.  Complete the following ANOVA summary table. 
 

Source Sums of Squares Degrees of freedom Mean Square Mean Square Ratio 

Time 
 

_____ 
 

_____ 
 

_____ 
 

_____ 

One-Way 
ANOVA 

Error 

 
_____ 

 
_____ 

 
_____ 

 
_____ 

Subjects 1105.33 
 

_____ 
 

_____ 
 

_____ 

Time x 
Subjects 

 
_____ 

 
_____ 

 
_____ 

 

Total 2382.79 
 

_____ 
 

_____ 
 

 
 
 
6.  What do you conclude based on your ANOVA summary table?  Can you conclude there is a “permanent effect” on assertiveness 

after two months? 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
7.  If we would have run this as a one-way ANOVA, would we still have found a significant differences among the means? 
 
 

 

Assignment #6: Experimental Design



Histamine levels in dogs   Extra Credit Assignment for Unit #2 (AxS and AxB ANOVA) 

 

Cole and Grizzle (1966) conducted a preclinical drug experiment to study the effect of two drugs on histamine 

levels in the blood of dogs.  Sixteen dogs were randomly assigned to four groups.  First, the dogs were 

classified into 2 groups:  8 dogs had intact histamine levels prior to receiving the drug and the other 8 dogs had 

depleted histamine levels.  Of the 8 dogs with intact histamine levels, 4 dogs received morphine and the other 4 

dogs received trimethaphan.  Likewise, 4 of the dogs with depleted histamine levels received morphine and the 

other 4 dogs received trimethaphan. 

 

The dogs were injected with the drug and the blood concentration of histamine was recorded at 0, 1, 3, and 5 

minutes after injection.  The following graph displays the histamine concentrations for all 16 dogs at all 4 time 

periods. 
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This data would obviously fail our assumption of normality.  To fix this, the researchers calculated the 

logarithm of each histamine level.  By making a logarithmic transformation, heavily skewed data can become 

more normal (if you remember that a logarithm is simply an exponent, this should make sense to you).  The 

following histogram displays the logarithm of the histamine concentrations for all 16 dogs at 0, 1, 3, and 5 

minutes after being injected with the drug. 
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Even though I would not made this logarithmic transformation, you can see that the data did, in fact, become 

more normal.  We will assume the normality assumption for our analyses has been met by this data.  

 

The next page displays the data from this study. 

 



 

   
Logarithm of Histamine 

concentration ___ minutes 
after injection 

 

Dog Drug Histamine 0 1 3 5 Mean 

1 Morphine Depleted -3.22 -1.61 -2.30 -2.53 -2.41 
2 Morphine Depleted -3.91 -2.81 -3.91 -3.91 -3.64 
3 Morphine Depleted -2.66 0.34 -0.73 -1.43 -1.12 
4 Morphine Depleted -1.77 -0.56 -1.05 -1.43 -1.20 
5 Morphine Intact -2.30 -2.41 -2.04 -1.97 -2.18 
6 Morphine Intact -2.12 -2.21 -2.30 Missing ? 
7 Morphine Intact -2.66 -2.66 -2.81 -2.66 -2.70 
8 Morphine Intact -3.00 -2.66 -2.81 -2.66 -2.78 
9 TriMeth Depleted -3.51 -0.48 -1.17 -1.51 -1.67 
10 TriMeth Depleted -3.51 0.05 -0.31 -0.51 -1.07 
11 TriMeth Depleted -2.66 -0.19 0.07 -0.22 -0.75 
12 TriMeth Depleted -2.41 1.14 0.72 0.21 -0.08 
13 TriMeth Intact -2.30 -2.41 -2.41 -2.53 -2.41 
14 TriMeth Intact -2.53 -2.41 -2.41 -2.30 -2.41 
15 TriMeth Intact -2.04 -2.30 -2.12 -2.12 -2.15 
16 TriMeth Intact -2.81 -3.00 -3.00 -3.00 -2.95 

        

  Mean -2.71 -1.51 -1.79 ? ? 
  Std. Dev 0.59 1.33 1.25 ? ? 

 

 

The researchers were unable to get an accurate histamine measurement from the 6
th
 dog five minutes after it 

was injected with morphine (the “Missing” observation). 

 

Your task is to conduct 2 studies on this data. 

 
a) Run an appropriate analysis to determine if histamine levels change at 0, 1, 3, and 5 minutes after injection.  Make sure to 

write out your hypotheses, choose an appropriate alpha-level, show your calculations, and write out your conclusions. 

 
b) There are 2 variables in this study (ignoring the time variable):  Drug and Histamine.  Run an AxB ANOVA to determine if 

the effect of drug type (morphine vs. trimethaphan) and histamine (depleted vs. intact) on the average histamine 
concentration of dogs.  The data have been reformatted on the next page to help you see how this is an AxB ANOVA.  
Once again, write out your hypotheses, choose an appropriate alpha-level, show your calculations, and write out your 

conclusions.  Remember that you may need to test the simple-effects of this study if you find a significant interaction. 
 
 
You must decide how you will handle the missing data in this study.  Before you begin your analysis, write a sentence or two explaining 
how you are dealing with the missing observation.  Also, explain how your decision will have a negative impact on the study. 

 
 
 



 
 
 

 

 

  Drug 

  Morphine TriMeth 

Depleted 

 

-3.22 -1.61 

-2.30 -2.53 

-3.91 -2.81 

-3.91 -3.91 

-2.66 0.34 

-0.73 -1.43 

-1.77 -0.56 

-1.05 -1.43 

 

 

-3.51 -0.48 

-1.17 -1.51 

-3.51 0.05 

-0.31 -0.51 

-2.66 -0.19 

0.07 -0.22 

-2.41 1.14 

0.72 0.21 

 
Histamine Levels 

Intact 

 

-2.30 -2.41 

-2.04 -1.97 

-2.12 -2.21 

-2.30 Missing 

-2.66 -2.66 

-2.81 -2.66 

-3.00 -2.66 

-2.81 -2.66 

 

‘ 

-2.30 -2.41 

-2.41 -2.53 

-2.53 -2.41 

-2.41 -2.30 

-2.04 -2.30 

-2.12 -2.12 

-2.81 -3.00 

-3.00 -3.00 

 

 

 

 

This extra credit assignment will be due by the final week of classes (the week before final exams).  If you need some help getting 
started, feel free to stop by my office.  You may work with your classmates on this assignment, but please write out your own answers. 

 
 


