Experimental Design Notes
Definitions:

1) observational study -

2) experiment –

3) experimental unit –

4) factor –

5) level –

6) response variable –

7) treatment – 

8) control group –

9) placebo – 

10) blinding –

11) double blind –
12) confounding variable –

Principles of experimental design:
1)

2) 

3) 



Example 1: A farm-product manufacturer wants to determine if the yield of a crop is different when the soil is treated with three different types of fertilizers.  Fifteen similar plots of land are planted with the same type of seed but are fertilized differently.  At the end of the growing season, the mean yield from the sample plots is compared.

What are the experimental units?
What is the factor (explanatory variable)?
How many levels? 
What is the response variable?
How many treatments?

Example 2: A consumer group wants to test cake pans to see which works the best (bakes evenly).  It will test aluminum, glass, and plastic pans in both gas and electric ovens.

Experiment units?

Factors?

Levels?

Response variable?

Number of treatments?

Example 3: A farm-product manufacturer wants to determine if the yield of a crop is different when the soil is treated with three different types of fertilizers.  Fifteen similar plots of land are planted with the same type of seed but are fertilized differently.  At the end of the growing season, the mean yield from the sample plots is compared.
Why is the same type of seed used on all 15 plots?

What are other potential extraneous variables?

Does this experiment have a placebo? Explain

Types of Experimental Designs:

· Completely Randomized

· Randomized Block

· Matched Pairs

Bias vs. Variability
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Example 4: An article from USA Today reports the number of victims of violent crimes per 1000 people.  51 victims have never been married, 42 are divorced or separated, 13 are married, and 8 are widowed.
Is this an experiment?  Why or why not?

What is a potential confounding variable?

Example 5: Four new word-processing programs are to be compared by measuring the speed with which standard tasks can be completed.  One hundred volunteers are randomly assigned to one of the four programs and their speeds are measured.

Is this an experiment? Why or why not?

Is there a potential confounding variable?

Describe how to block for this variable.

Example 6: Suppose that the manufacturer wants to test a new fertilizer against the current one on the market.  Ten 2-acre plots of land scattered throughout the county are used.  Each plot is subdivided into two subplots, one of which is treated with the current fertilizer, and the other with the new fertilizer.  Wheat is planted and the crop yields are measured.

What type of design is this? Why use this method?

When does randomization occur?
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