What is Cochran’s Q Test and how
IS It used?

Authored by
stats writer

April 24,2024

RECOMMENDED CITATION

stats writer (2024). What is Cochran’s Q Test and how is it used?. PSYCHOLOGICAL
SCALES. Retrieved from https://scales.arabpsychology.com/?p=138982

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=138982
https://scales.arabpsychology.com/?p=138982
https://scales.arabpsychology.com/?p=138982
https://scales.arabpsychology.com
https://scales.arabpsychology.com

What is Cochran’s Q Test and how is it used?

Cochran's Q Test is a statistical test used to determine whether there is a significant difference in
the proportion of two or more categories within a group. It is often used in research studies to
analyze categorical data and identify any significant patterns or differences among the categories.
This test is particularly useful in situations where the data is non-parametric and does not follow a
normal distribution. By comparing the observed frequencies of each category to the expected
frequencies, the test calculates a Q statistic that can be compared to a critical value to determine
the significance of the results. Overall, Cochran's Q Test is a powerful tool for analyzing categorical
data and identifying any significant differences between groups.

What is Cochran's Q Test? (Definition & Example)

Cochran's Q test is a statistical test that is used to
determine whether the proportion of "successes" is
equal across three or more groups in which the same
individuals appear in each group.

For example, we may use Cochran's Q test to determine
if the proportion of students who pass a test is equal
when using three different studying techniques.
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1 =Pass
0 = Fail
Student |Technique A|Technique B | Technique C
1 1 1 0
2 1 0 0
3 1 1 1
4 1 1 0
5 1 0 1
6 1 1 0
7 1 0 1
8 0 0 0
9 0 1 0
10 0 1 1
11 1 0 0
12 1 1 0
13 1 0 1
14 1 0 1
15 0 1 1
16 1 0 0
17 0 1 0
18 0 1 1
19 0 0 1
20 0 1 1

Steps to Perform Cochran's Q Test

Cochran's Q test uses the following null and alternative
hypotheses:

Null Hypothesis (HO): The proportion of "successes" is
the same in all groups

Alternatve Hypothesis(HA): The proportion of
"successes" is different in at least one of the groups

The test statistic is calculated as:
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where;

k: The number of treaments (or "groups")X.j: The
column total for the jth treatmentb: The number of
blocksXi.: The row total for the ith blockN: The grand
total

The test statistic T follows a Chi-Square distribution
with k-1 degrees of freedom.

If the associated with the test statistic is less than a
certain significance level (like a = .05), we can reject the
null hypothesis and conclude that we have sufficient
evidence to say the proportion of "successes" is
different in at least one of the groups.

Example: Cochran's Q Test

Suppose a researcher wants to know if three different
studying techniques lead to different proportions of
pass rates among students.
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To test this, she recruits 20 students to each take an
exam of equal difficulty using three different studying
techniques. The results are shown below:

1 =Pass
0 = Fail

Student |Technique A|Technique B | Technique C
1 1 1 0
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Here's the code we can use to create this dataset and
perform Cochran's Q test in the statistical programming
language R:

#load DescTools packagelibrary(DescTools)

#create dataset
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df <- data.frame(student=rep(1:20, each=3),
technique=rep(c('A’', 'B', 'C"), times=20),
outcome=c(1,1,0,1,0,0,1,1,1,1,1,0,1,0, 1,
1,1,0,1,0,1,0,0,0,0,1,0,0, 1, 1,
1,0,0,1,1,0,1,0,1,1,0,1,0, 1, 1,
1,0,0,0,1,0,0,1,1,0,0,1,0,1,1))

#perform Cochran's Q test
CochranQTest(outcome ~ technique| student, data=df)

Cochran's Q test

data: outcome and technique and student
Q =0.33333, df = 2, p-value = 0.8465

From the output of the test we can observe the

following:

The test statistic is 0.333The corresponding p-value is
0.8465

Since this p-value is not less than .05, we fail to reject
the null hypothesis.

This means we do not have sufficient evidence to say
that the studying technique used by students leads to
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different proportions of passing rates.

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=138982
https://scales.arabpsychology.com
https://scales.arabpsychology.com

