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When to use Mann-Whitney 
U Test

• This test is the non-parametric alternative to the t-test for 
independent samples.

• The Mann-Whitney U test is used to compare differences 
between two independent groups when the dependent 
variable is either

Ordinal; or 

continuous, but not normally distributed.



Mann-Whitney U Test

• This technique is used to test for differences between two 
independent groups on a continuous measure.

• Instead of comparing means of the two groups, as in the 
case of the t-test, the Mann-Whitney U Test actually 
compares medians.

• It converts the scores on the continuous variable to ranks, 
across the two groups. 

• It then evaluates whether the ranks for the two groups 
differ significantly. 

• As the scores are converted to ranks, the actual 
distribution of the scores does not matter.



How to decide on Mann-Whitney U test

Is the dependent 
variable ordinal or 

continuous but 
not normally 
distributed?

yes

Conduct the 
test and check 
(significance) < 

0.05

If continuous and 
normally distributed, 

you should use the 
independent samples T 

test.

No

No

Report the 
results”

there is no 
significant 
difference. 

Yes

Report the 
results: there 
is a significant 
difference, and 

calculate eta 
squared



Example

• Example

- survey.sav data file.

- Explore sex differences in self-esteem scores.

- The two variables used are
- SEX (with males coded as 1, and females coded as 2) and 

- TSLFEST, which is the total score that participants recorded on a ten-item self-esteem scale.

• Research Question

- Is there a significant difference in the mean self-esteem scores for males and 
females?



Normality assessment

• Analyse-Descriptive Statistics-Explore.

• Move the variable “Sex” to the Factor list.

• Move the variable “TSLFEST” to the dependent list.

• Click on plots- de-select Stem-and-Leaf>> Select 
Histogram>>Select Normality plots with tests.

• Are both total self esteem for males and total self esteem 
for females normally distributed? 



Normality results

Criterion Male female

Skewness -.758 -.887

KS, SW < 0.05 < 0.05

Mean-median Not large A bit large

Histogram Skewed Skewed

Q-Q Skewed Skewed

Normality has been violated for both of 
them. Wee need to go for Mann-
Whitney U test.



How to decide on Mann-Whitney U test

Is the dependent 
variable ordinal or 

continuous but 
not normally 
distributed?

yes

Conduct the 
test and check 
(significance) < 

0.05

If continuous and 
normally distributed, 

you should use the 
independent samples T 

test.

No

No

Report the 
results”

there is no 
significant 
difference. 

Yes

Report the 
results: there 
is a significant 
difference, and 

calculate eta 
squared



Mann-Whitney U Test

Data file: Survey, on LMS



Interpreting the Results



The results of the Mann-Whitney 
test

Report the results according to an academic style.
This link helps you
https://acquia-prod.oswego.edu/psychology/sites/acquia 
prod.oswego.edu.psychology/files/mwu.pdf

https://acquia-prod.oswego.edu/psychology/sites/acquia prod.oswego.edu.psychology/files/mwu.pdf


Another example

• Explore the difference of the ordinal variable 
‘level of education’ across ‘sex.

• If the variable is ordinal, no need to assess the
normality.  



Kruskal-Wallis Test

• This technique is the non-parametric alternative to a one-
way between-groups analysis of variance.

• Scores are converted to ranks and the mean rank for each 
group is compared. This is a ‘between groups’ analysis, so 
different people must be in each of the different groups.



When to use Kruskal-Wallis 
test

• This test is the non-parametric alternative to the t-test for 
One Way between Groups ANOVA.

• The Kurskal Wallis test is used to compare differences 
between three or more independent groups when the 
dependent variable is either

Ordinal; or 

continuous, but not normally distributed.



How to decide on Kruskal-Wallis test

Is the dependent 
variable ordinal or 

continuous but 
not normally 
distributed?

yes

Conduct the 
test and check 
(significance) < 

0.05

If continuous and 
normally distributed, 
you should use One 
way between groups 

ANOVA

No

No

Report the 
results”

there is no 
significant 
difference. 

Yes

Report the 
results: there 
is a significant 
difference, and 

calculate eta 
squared



Example

• Example from survey.sav data file.

• Research Question

- Is there a difference in optimism scores for young, middle-aged and old 
subjects?

- Check the dependent variable: is it continuous or ordinal?

- Continuous then it should be heavily skewed.

- Conduct normality assessment.



Normality assessment

• Analyse-Descriptive Statistics-Explore.

• Move the variable “Agep3” to the Factor list.

• Move the variable “Toptim” to the dependent list.

• Click on plots- de-select Stem-and-Leaf>> Select 
Histogram>>Select Normality plots with tests.

• Are the data for each of the age groups normally 
distributed?

Let’s assume (consider) the variable Toptim
is heavily skewed. 



Kruskal-Wallis Test



Interpreting the Results



The results of the Kruskal-Wallis test

Report the results according to an academic style.
This link helps you
https://www.slideshare.net/plummer48/reporting-a-kruskal-wallis-test

After reporting you must know between which groups was the difference, thus, you have to 
conduct  Mann-Whitney U tests between each pairs to explore the differences between groups. 
Do it now, and compare it with your ANOVA results. 

https://www.slideshare.net/plummer48/reporting-a-kruskal-wallis-test


Another example

• The explore the differences of the level of 
education across age groups ‘Agep3’.

• If the variable is ordinal, no need to test the 
normality.


