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Can we apply Dunnett’s test for multiple comparisons in this scenario?

Dunnett's test is a statistical method used to compare multiple groups to a control group. It is
commonly used in situations where the experimenters are interested in determining if any of the
treatment groups differ significantly from the control group. In order to apply Dunnett's test, certain
assumptions must be met, such as equal variances between groups and normally distributed data.
Therefore, before applying Dunnett's test, it is important to assess if these assumptions are
satisfied in the specific scenario. If the assumptions are not met, an alternative statistical test may
need to be used.

Use Dunnett's Test for Multiple Comparisons

An ANOVA (Analysis of Variance) is used to determine

whether or not there is a statistically significant
difference between the means of three or more
independent groups.

If the p-value from the ANOVA is less than some chosen
significance level, we can reject the null hypothesis and
conclude that we have sufficient evidence to say that at
least one of the means of the groups is different from
the others.

However, this doesn't tell us which groups are different
from each other. It simply tells us that not all of the
group means are equal. In order to find out exactly
which groups are different from each other, we must
conduct a post-hoc test.

If one of the groups in the study is considered the
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control group, then we should use Dunnett's test as the
post-hoc test following the ANOVA.

Dunnett's Test: Definition

We can use the following two steps to perform
Dunnett's test:

Step 1: Find Dunnett's critical value.

First, we must find Dunnett's critical value. This is
calculated as:

Dunnett's Critical value: tdv2MSw/n
where:

td: The value found in Dunnett's Table for a given alpha

level, number of groups, and group sample sizes.

MSw: The Mean Squares of the Within Group" in the
ANOVA output table

n: The size of the group samples

Step 2. Compare the differences in group means to
Dunnett's critical value.

Next, we calculate the absolute difference between the
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mean of each group with the mean of the control group.
If the difference exceeds Dunnett's critical value, then
that difference is said to be statistically significant.

The following example shows how to perform Dunnett's
test in practice.

Dunnett's Test: Example

Suppose a teacher wants to know whether or not two
new studying techniques have the potential to increase
exam scores for her students. To test this, she
randomly splits her class of 30 students into the
following three groups:

Control Group: 10 students
New Study technique 1: 10 students
New Study Technique 2: 10 students

Mean exam score of control group: 81.6

Mean exam score of new study technique 1 group: 85.8
Mean exam score of new study technique 2 group: 87.7
Mean Squares of the Within Group" in the ANOVA
output table: 23.3

Using this information, we can perform Dunnett's test to
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determine if either of the two new study techniques

produce significantly different mean exam scores

compared to the control group.

Step 1: Find Dunnett's critical value.

Using a = .05, group sample size n = 10 and total groups

= 3, Dunnett's table tells us to use a value of 2.57 in the

critical value calculation.

Total number of groups (including control group) (

" ¢ 2 3 4 5 6 7 8
5 0.05| 2.57 3.03 g9 3.48 3.62 3673 3.82
0.01| 4.03 4.63 4.98 5.22 5.41 5.56 5.69

6 0.05| 245 2.86 3.1 5526 3.39 3.49 3.57
0.01, 3.71 4.21 4.51 471 4.87 5 5.1

. 0.05| 2.36 2.75 2.97 3.12 3.24 3.33 3.41
0.01 3.5 3.95 4.21 4.39 4.53 4.64 4.74

- 0.05| 231 2.67 2.88 3.01 S 3.22 3.29
0.01| 3.36 3.77 4 4.17 4.29 4.4 4.48

° 0.05| 2.26 2.61 2.81 2.95 3.05 3.14 3.2
0.01| 3.25 3.63 3.85 4.01 4.12 4.22 4.3
10 0.05| 223 2.57 \2.76 2.89 2.99 3.07 3.14
0.01| 3.17 353 3.74 3.88 5195 4.08 4.16
n 0.05| 2.2 2.53 2.72 2.84 2.94 3.02 3.08
0.01| 3.11 3.45 3.65 3.79 3.89 3.98 4.05
o 0.05| 2.18 25 2.68 2.81 2.9 2.98 3.04
0.01| 3.05 3839 3.58 3.71 3.81 3.89 3.96

Next, we can plug this number into the formula to find

Dunnett's Critical value:

Dunnett's Critical value: tdv2MSw/n = 2.57v2(23.3)/10 =
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5.548

Step 2: Compare the differences in group means to
Dunnett's critical value.

The absolute difference between the means of each
study technique and the control group are as follows:

Abs. diff between new technique 1 and control: |85.8 -
81.6| =4.2
Abs. diff between new technique 2 and control: |87.7 -
81.6/| =6.1

Only the absolute difference between technique 2 and
the control group is greater than Dunnett's critical value
of 5.548.

Thus, we can say that the new studying technique #2
produces significantly different exam scores compared
to the control group, but the new studying technique #1
does not.

An Introduction to the One-Way ANOVA
A Guide to Using Post Hoc Tests with ANOVA
How to Perform Dunnett's Testin R
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