Lecture & Examples

Topic 1: Elements of a Designed Experiment

Experiments are carried out by experimenters in all fields of study either to discover something about a particular process or to compare the effect of several factors on some phenomena.  For example, an experimenter may be interested to study the effects of nitrogen fertilizer on lettuce production.  The experimenter can control the nitrogen level applied to each pot of lettuce.  In this section, we will discuss the basic elements of a designed experiment.

[image: image1.png]


 Example 10.1:  

What is the difference between an observational and a designed experiment?

Solution:  In an observational experiment, the experimenter can not control the treatment assigned to each individual experimental unit.  For example, an experimenter wants to compare the mean cholesterol levels for adults in four socioeconomic classes--poverty, low income, middle income, and high income.  The experimenter can not control the socioeconomic status of an adult.  Thus, this is an observational experiment.  On the contrary, the experimenter can control the treatment assigned to each experimental unit in a designed experiment.  For example, the experimenter can decide the nitrogen level applied to each lettuce pot.
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 Example 10.2:  

What is the difference between a quantitative factor and a qualitative factor?

Solution:  Quantitative factors can be measured on a numerical scale.  For example, the household income can be measured on a numerical scale.  Qualitative factors can not be measured on a numerical scale.  For example, the socioeconomic status of an adult can not be measured on a numerical scale.
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 Example 10.3:  

What are the treatments for a designed experiment with two factors, one qualitative with three levels (A, B, and C) and one quantitative with two levels (50 and 100)?

Solution:  There are six treatments--A and 50, B and 50, C and 50, A and 100, B and 100, and C and 100.

