
The problem arises when there are more than two

groups and we want to identify the differences

between them We'll have to compare two groups

at a time, So if we had 4 groups we would have to

make 6 comparisons A&B - A&C - A&D - B&C -

B&D - C&D Thus, the probability of error

increases
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One Way Anova

A test to determine whether the mean of several 

independent sets of data is equal or not

Note that the previous t-test is conducted 

between two groups only
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The idea of ​​the variance test is that the groups

represent one community, and therefore the total

variance of the groups can be calculated once and the

variance test once

Null hypothesis : Means equal (no differences)

Alternative hypothesis: Means are not equal (there are

differences)

3



Example: The following data represent the scores of three groups of 

students in the Applied Criminal Statistics course, and it is required to 

determine whether the averages of the students' scores in the three 

groups are equal or not?
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G3 G2 G1



The averages of the three groups are equal 

(there is no difference)

Null Hypothesis

The averages of the three groups are not 

equal (there is difference)

Alternative Hypothesis
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Statistical decision

The resulting probabilistic value of 0.001 

is less than 0.05 (the level of 

significance), so we reject the null 

hypothesis that the average scores for 

the three groups are equal, and we 

accept the alternative hypothesis that 

the average scores of the three groups 

are unequal
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Post Hoc tests

It remains to determine which of the 

groups results in statistical differences 

that are significant, in other words, 

which groups are the reason for the 

existence of the differences Tukey Test
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Statistical decision

Looking at the results of the post-tests, we find 

that the resulting probabilistic value between 

the second group and the third group is 0.001 

which is less than 0.05 (the level of 

significance), so we say that there are 

statistically significant differences between the 

second group and the third group, and that the 

differences between the rest of the groups are 

not statistically significant.



26

Nationality Education level

Egyptian 1 1

Less than 

Secondary

Arab 2 2 Secondary

foreigners 3 3 Graduate

4 Postgraduate

Gender

1 Male City

2 Female 1 Cairo

2 Alex

3 Aswan

4 Hurghada
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X1 X2 

1

Strongly 

Disagree 1

Strongly 

Disagree

2 Disagree 2 Disagree

3 Not Sure 3 Not Sure

4 Agree 4 Agree

5 Strongly Agree 5 Strongly Agree

X1 Satisfication with place X2

Satisfication  

with services

X4 X3 

1

Strongly 

Disagree 1

Strongly 

Disagree

2 Disagree 2 Disagree

3 Not Sure 3 Not Sure

4 Agree 4 Agree

5 Strongly Agree 5 Strongly Agree

X4
performance 

satisfaction X3
Satisfaction with 

the employees
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Number City Gender Education level Nationality X1 X2 X3 X4

1 1 1 3 1 5 4 2 2

2 3 2 2 1 3 3 3 3

3 2 2 1 1 5 4 4 4

4 1 2 1 2 4 5 5 1

5 2 1 2 1 5 5 5 2

6 1 1 2 3 4 4 2 1

7 1 2 3 1 5 5 4 2

8 4 1 2 2 4 2 2 5

9 1 2 4 1 3 5 3 5

10 2 1 3 1 5 4 5 2

11 1 1 2 1 1 5 2 2

12 2 2 1 2 2 2 2 2

13 1 2 2 1 4 2 2 2

14 2 2 2 3 5 3 3 3

15 1 1 2 2 3 2 2 2

16 3 1 1 1 4 1 1 1

17 3 2 4 3 5 1 5 5

18 1 2 1 2 5 5 4 4

19 2 1 1 3 3 3 5 5

20 1 2 1 2 3 3 5 4

21 3 1 3 1 5 5 5 2

22 2 1 4 1 4 4 2 1

23 1 2 3 1 5 5 4 2

24 4 1 4 2 4 2 2 5

25 2 2 2 1 3 5 3 5

26 3 1 3 2 5 4 5 2

27 1 2 4 1 1 5 2 2

28 1 2 2 3 5 1 2 4

29 2 1 3 1 5 3 5 5

30 3 1 4 2 5 3 3 2
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Study hypotheses test

1- There are no statistically significant differences at the significance level (0.05) 

between Satisfaction with place according to the variable (City - Gender -

Educational level - Nationality).

2- There are no statistically significant differences at the significance level (0.05) 

between Satisfaction with services according to the variable (City - Gender -

Educational level - Nationality).

3- There are no statistically significant differences at the significance level (0.05) 

between Performance Satisfaction  according to the variable (City - Gender -

Educational level - Nationality).

4- There are no statistically significant differences at the significance level (0.05) 

between Satisfaction with employees according to the variable (City - Gender -

Educational level - Nationality).
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Independent 

Variable



23الأول، كانون06 34

Dependent 

Variables
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Independent 

VAriable
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Post Hoc test



23الأول، كانون06 37



23الأول، كانون06 38



23الأول، كانون06 39



40

Study hypotheses test

Gender
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Independent 

VAriable
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Less than 0.05 (the level of 

significance)
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Study hypotheses test

Nationality
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Statistical decision

Looking at the results of the post-tests of the satisfaction  

with services, we find that the resulting probabilistic value 

between the respondents with Egyptian and those with 

Foreigners is 0.041, which is less than 0.05 (the level of 

significance), so we say that there are statistically significant 

differences between the respondents with Egyptian and those 

with Foreigners and that The differences between the rest of 

the respondents are not statistically significant
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Independent 

VAriable
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Less than 0.05 (the level of 

significance)



50

Study hypotheses test

Educational Level
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Statistical decision

Looking at the results of the post-tests of the performance 

satisfaction, we find that the resulting probabilistic value 

between the respondents with Secondary level students and 

those with Graduate is 0.039, which is less than 0.05 (the level 

of significance), so we say that there are statistically 

significant differences between the respondents Secondary 

level students and those with Graduate and that The 

differences between the rest of the respondents are not 

statistically significant
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Study hypotheses test

City
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Study hypotheses test

1- There are no statistically significant differences at the significance

level (0.05) between Satisfaction with place according to the variable

(City - Gender - Educational level - Nationality).

2- There are no statistically significant differences at the significance

level (0.05) between Satisfaction with services according to the variable

(City - Gender - Educational level ). There are also statistically significant

differences between Satisfaction with services according to Nationality

variable, and this is due to the presence of differences between Egyptian

and Foreigners .
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Study hypotheses test

3- There are no statistically significant differences at the significance 

level (0.05) between Performance Satisfaction  according to the variable 

(City - Gender - Nationality). There are also statistically significant 

differences between Performance Satisfaction according to the 

educational level variable, and this is due to the presence of differences 

between respondents who obtained a secondary qualification and those 

who obtained graduate studies.

4- There are no statistically significant differences at the significance 

level (0.05) between Satisfaction with employees according to the 

variable (City - Gender - Educational level - Nationality).
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Two Way Anova

A test to determine whether two independent 

variables affect one dependent variable
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The effect of gender variable (male - female) and 

age variable (less than 20 - from 20 to 40 -

greater than 40) on productivity in a factory 

according to the given data
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There is homogeneity in the errors of the 

variances
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 There are no statistically significant differencesل

between gender (male - female) and production 

rate
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There are statistically significant differences 

between the age group and the production rate
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There are no statistically significant differences in the interaction 

between the two variables: gender and age group
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There are statistically significant differences 

between the age group and the production rate, 

and this is due to the group greater than 40, 

which is statistically significant, while the rest 

of the groups are not statistically significant.



Thank you,,,
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