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‘ WHAT'S COVERED

This tutorial will discuss a completely randomized design of an experiment through an exploration of:

1. Completely Randomized Design

1. Completely Randomized Design

A completely randomized design means that treatments will be randomly assigned to individual participants in
an experiment.

An advantage of this design is that it is very quick and easy to implement. You could take your group of
experimental units, assign them a number, and have the odds in the treatment group and the evens in the
control group. Alternatively, you could roll a die for each subject, putting ones and twos in the control group,
threes and fours in the first treatment group, and fives and sixes in the second treatment group.

However, a disadvantage of this design is that treatment and control groups could have disproportionate
representations of the population.

IN CONTEXT

Let’s say you developed a new drug to combat the symptoms of acid reflux. You want to see if it’s
more effective than what is currently available. So you get 500 volunteers and write “1” on 250 slips of
papers and “2” on the other 250 slips of paper. You put all 500 sheets of papers into a hat, mix them

up, and the volunteers retrieve one slip of paper each.
Those who selected “1” will receive the new drug and those who selected “2” receive the drug that's
currently available. This is the simplest way to assign subjects to treatments. However, it's not

necessarily ideal for every scenario.

Let’s say that the acid reflux drug is more effective for men than it is for women. It’s not really a



problem if you divide the treatment control groups like this:
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7 female, 5 male 7 female, 4 male

In this particular case, you can see there is roughly the same amount of females and males in the
treatment group and the control group. Since there is a relative equal assignment on each side, it will
be easy to see if the new drug is more effective for males than for females. Problems occur when the

random assignment doesn't match the proportions of the population equally.

Consider for a moment if this happened:
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10 women, 2 men 4 women, 7 men

Both groups are roughly the same size. Will you be able to determine if the treatment is more

effective for men? Why not?

If the drug were more effective for men and than women, you actually wouldn't notice because there
aren't that many men in the treatment group. The proportions are way out of whack. This sometimes

happens with random assignment.

You can see that in a completely randomized design, subjects are assigned using random processes such as
numbers in a random number generator, random number table, numbers in a hat, or names in a hat. The
problem is that it's not always the best way to assign treatments.

TRY IT

A tire company wants to launch a new type of rubber for its bicycle tires. It has 300 bikes to use for study
and a completely randomized design is desired. What would be the first step to achieving a completely

randomized design?



They could place numbers 1-300 in a hat and have each rider pull out one number. Numbers 1-150 receive
the old rubber tires and 151-300 receive the new rubber tires. The cyclists won’t know which type of tire they

are receiving.
There is an issue with this design. Can you think what this might be?

What if bike commuters are all in the same group? They might wear their tires out faster regardless of the

new or old tires. Can you think of other aspects that may impact this experiment?

BIG IDEA

While there are better ways to gather information for an experiment, a completely randomized design is

the easiest.

® TERMTO KNOW

Completely Randomized Design
An experimental design where the assignment of subjects to treatments is done entirely at random

SUMMARY

In a completely randomized design, which is the simplest way of assigning individuals, the subjects are
assigned using a random process like numbers in a random number generator, random number table,

numbers in a hat, names in a hat. The problem is it's not always the best way to assign treatments.

Good luck!
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2 TERMS TO KNOW

Completely Randomized Design
An experimental design where the assignment of subjects to treatments is done entirely at random.


https://www.sophia.org/terms/

