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14.2  Experimental Design: Terminology

Note:
Much of the terminology comes from agricultural applications which is one of the first places where ANOVA methods were used.

· The process for collecting the sample data is called an experiment.

· The plan for collecting the data is the design of the experiment. 

· Thus the name, “Experimental Design.”

Example: Grocery stores

Design: Randomly select 10 different items (same items at each store) to be selected at each of three different grocery store chains.

Experiment: Collecting the prices of the items.

· The variable measured is called the response variable.  

Example: Grocery stores

Response variable: Prices

Example: Fertilizer

Response variable: Yield

The interest is in how the wheat “responds” to the fertilizer.  Hence the name, “response variable.”

· The variables that may be related to the response variables are called factors.

Example: Grocery stores

Factor: Grocery store chain

· The different values for the factors are called factor levels
Example: Grocery stores

Factor levels: Dillon’s, Food-4-Less, and Little Apple Food Pride.  

Example: Hard red winter wheat

Newton, Roughrider, Tam 105, Colt, Arkan, Scout 66, and Kharkof

· A treatment is a particular combination of levels of factors
For an experiment with only one factor (all the examples so far), treatments are the same as factor levels.  See the example below for when they are different. 

Example: Which variety of hard red winter wheat (Newton, Roughrider, Tam 105, Colt, Arkan, Scout 66, and Kharkof) and fertilizer (A, B, and C) provides higher yield per acre on average?  One treatment would be variety=Newton and fertilizer=A.  

The name “treatment” comes from items being “treated” with a combination of factor levels.

· The experimental unit is the object in which treatment is applied.

This is the “unit” of the “experiment” in which “treatment” is being applied to.

Example: Fertilizers

Suppose 12 plots of land are available for the experiment.  Four plots each receive one of the 3 (A, B, or C) fertilizer treatments (factor levels) in a random manner. 
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Each plot of land is representative of the population to which inferences will be made from examining the sample.

The fertilizer is applied to a plot of land.  So the experimental unit is the plot of land. 

Example: Grocery Stores

The experimental unit is an item at the grocery stores for which a price is recorded. 
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