	7.	(b)	A professor from the Animal Science Department at the State University wants to determine the effects of varying the type of dog food and the time during which the food is served to the dog on the body fat of the dog.  A total of 48 dogs, all from the same breed and roughly the same age will be used in the experiment.  Three types of dog food (A, B and C) and two serving times (early and late) will be considered.  The reduction in fat after 2 weeks will be measured on each dog.
	The first sentence essentially says, we will take some dogs (the units), vary the type of dog food (factor 1) and the time during which the food is served (factor 2), and see what happens to the body fat of the dog (the response).  A good way to spot an experiment is using more than one factor is they invariably have to give you a factor, then follow up with its levels right away.  Look at the sentence: “Three types of dog food (A, B and C) and two serving times (early and late) will be considered.”  They give us a factor (type of dog food), then tell us it has three levels (A, B and C); they then give us a second factor (serving times) which has two levels (early and late).
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	The experimental units are the 48 dogs.  (Note they are using dogs of the same breed and roughly the same age.  This is an attempt to control outside factors.)
	There are two factors being examined.  Factor 1 is the type of dog food.  This factor has 3 levels (A, B and C).  Factor 2 is the serving time.  This factor has 2 levels (early and late).


	If there is more than one factor, we multiply the number of levels of each factor together to determine the number of treatments needed.

	

Factor 1 Levels
	
	Factor 2 Levels
	=
	Number of Treatments

	3 Levels
	
	2 Levels
	=
	6 Treatments


Solution to Question 7(b) continued
This experiment will have 6 treatments.
There is no blocking variable in this experiment.
The response variable is the reduction in fat after 2 weeks.
This is a completely randomized design.
	When we have two factors, to help determine the treatments, we can make a table where one factor’s levels are marked as the columns, and the others are marked as the rows.  We can then number the cells in the table to show what the exact treatments are in our diagram of the experiment.
	
	Type of Dog Food

	
	A
	B
	C

	Serving Time
	Early
	1
	2
	3

	
	Late
	4
	5
	6



	We can now see that Treatment 1 is Dog Food Type A, served Early; Treatment 2 is Dog Food Type B, served Early; all the way to Treatment 6, which is Dog Food Type C, served Late.  Now, by observing the responses to all these treatments, we can determine if the Type of Dog Food makes a difference, the serving time makes a difference, or both.
	Since we have 48 dogs and 6 treatments, we will randomly allocate 48 ÷ 6 = 8 dogs to each treatment in order to get as much replication as possible.
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