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Design of Experiments >
You may want to read about factors and blocks first. See:

e What is a Factorial Design?
¢ What is a Randomized Block Design?

What is a Split-Plot Design?

When some factors (independent variables) are difficult or impossible to change in your
experiment, a completely randomized design isn’t possible. The result is a split-plot design,
which has a mixture of hard to randomize (or hard-to-change) and easy-to-randomize (or easy-
to-change) factors. The hard-to-change factors are implemented first, followed by the easier-to-
change factors.

The “Plot” part of split-plot originally comes from a plot of land in agriculture. Split-plots were
invented by Fisher (1935) and it has been suggested that all agricultural experiments are split-
plot designs (Box et. al, 2005). Although these designs are commonly seen in industry, they can
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also be used across a wide variety of disciplines, including medicine. In fact, any experiment
where one of your factors is difficult to change or randomize is a candidate for a split-plot

design. St—ﬂtiﬁticq
ahdbool
Example S
You want to study the effects of two irrigation methods (factor 1) and two different fertilizer x
types (factor 2) on four different fields (“whole plots”). However, you run into a practical problem o
with randomization. While a field can easily be split into two for the two different fertilizers, the M‘"’"’-ﬁ
field cannot easily be split into two for irrigation: One irrigation system normally covers a whole : f'
field and the systems are expensive to replace.
Step 1: Randomize the fixed or hard-to-change factor (in this example, that’s the irrigation Feel like "cheating” at Statistics? Check out
method) among the four fields: the grade-increasing book that's

recommended reading at top universities!

Irrigation 1 Irrigation 2 Irrigation 2 Irrigation 1 ' "

| }'l l
e —rrr— i
- Like Page Share

Field 1 Field 2 Field 3 Field 4

Be the first of your friends to like this

Step 2: Split the plots into two.

NEED HELP NOW with a homework problem?
Step 3: Randomize the non-fixed or easy-to-change factor within each plot (in this example, CLICK HERE!

that’s the fertilizer):

Fertilizer N Probability and Statistics Topic Indexes
Fertibizer A Fertilizer A

. . ) ) ) ) ) ) Basic Statistics.
Irrigation 1 Irrigation 2 Irrigation 2 Irrigation 1

Bayesian Statistics and Probability
Descriptive Statistics: Charts, Graphs and
Fertilizer A Fertilizer A Plots.

Probability.

Binomial Theorem.

] ] ] ) Definitions for Common Statistics Terms.
Field 1 Field 2 Field 3 Field 4 Critical Values.
Hypothesis Testing.

Normal Distributions.
Compare the above image with one you might get from a complete randomization — where T-Distributions.

both the irrigation and fertilizer are randomly allocated between the 8 subplots: Central Limit Theorem.

Confidence Intervals.

Chebyshev's Theorem.

Sampling and Finding Sample Sizes.

Chi Square.

Online Tables (z-table, chi-square, t-dist etc.).
Regression Analysis / Linear Regression.

Non Normal Distributions.
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Fertilizer A Fertilizer A
Irrigation 1 Irrigation 2 Irrigation 2 Irrigation 1
Irrigation 2 [rrigation 2 Irrigation 1 Irrigation 1
Fertilizer A Fertilizer A

Field 1 Field 2 Field 3 Field 4

Advantages and Disadvantages

Compared to completely randomized designs, split-plot designs have the following advantages:

e Cheaper to run. In the above example, implementing a new irrigation method for each
subplot would be extremely expensive.
¢ More efficient statistically, with increased precision.

This type of design does have many disadvantages, including:

¢ Implementing the design can be difficult, and requires advanced knowledge of a specific
discipline (e.g. agriculture, factory production, or epidemiology). These designs are difficult
to create and to spot- many published papers contain split-slot designs that are
incorrectly classified and analyzed (Jones & Nachtsheim, 2009).

¢ Software packages that assist with the design are hard to find, although SAS and JMP have
options.

Next: Split-Block Design
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