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Agenda of the lecture  

i. T test 

➢Independent sample t test

➢One way sample t test

ii. ANOVA 

• One-way ANOVA

• Two-way ANOVA 



Independent Samples t Test



• The Independent Samples t Test compares the means of two 
independent (separate) groups to find out if the associated 
population means are statistically significantly different.

• This involves two variables. The variable being tested (test variable or 
dependant variable) and the grouping variable (independent variable)

• If you want to know how the maths works, have a look here:

T-test formula – look at the independent samples test.

Independent Samples t Test

http://www.sthda.com/english/wiki/t-test-formula


When should you use it?

Use it when:

1.You have two different groups (e.g., Group A and Group B).

2.Your outcome (what you're measuring) is a number (like height, score, 
satisfaction, etc.).

3.Each person is in only one group (no repeated measures).

4.The data in each group is:
1. From a random sample

2. Roughly normal (bell-shaped curve) — this matters more for small samples

3. Has similar spread (variance) in both groups

5.There are no extreme outliers (very unusual values).

Independent Samples t Test  - Assumptions



Example:

➢ ➢T test Independent sample t test One way sample t test SPSS - Google Search

➢ ➢T test Independent sample t test One way sample t test SPSS - Google Search

Imagine you want to know if two 
departments in a company have different 
job satisfaction levels.

You collect satisfaction scores from 
employees in Department A and 
Department B.

You compare their averages using the 
Independent Samples t-test.

T test ➢Independent sample t test ➢One 
way sample t test SPSS - Google Search

https://www.google.com/search?q=T+test+%E2%9E%A2Independent+sample+t+test+%E2%9E%A2One+way+sample+t+test+SPSS&sca_esv=5c044e6183bfc74b&udm=7&biw=1528&bih=864&sxsrf=AE3TifP1AdVKuVFZuw5vJ6Ic-_FUE24aOQ%3A1751827648866&ei=wMRqaM_ONKqshbIP89XI0Q0&ved=0ahUKEwjPrt_F8qiOAxUqVkEAHfMqMtoQ4dUDCBI&uact=5&oq=T+test+%E2%9E%A2Independent+sample+t+test+%E2%9E%A2One+way+sample+t+test+SPSS&gs_lp=EhZnd3Mtd2l6LW1vZGVsZXNzLXZpZGVvIkFUIHRlc3Qg4p6iSW5kZXBlbmRlbnQgc2FtcGxlIHQgdGVzdCDinqJPbmUgd2F5IHNhbXBsZSB0IHRlc3QgU1BTU0jmGFCGAlj-E3ABeACQAQCYAX-gAYkEqgEDNC4yuAEDyAEA-AEBmAIFoAKMA8ICBxAjGCcYrgLCAggQABiABBiiBMICCBAAGKIEGIkFwgIFEAAY7wXCAgQQIRgVwgIHECEYoAEYCpgDAIgGAZIHAzQuMaAH9hayBwMzLjG4B-8CwgcJMC4xLjIuMS4xyAcp&sclient=gws-wiz-modeless-video
https://www.google.com/search?q=T+test+%E2%9E%A2Independent+sample+t+test+%E2%9E%A2One+way+sample+t+test+SPSS&sca_esv=5c044e6183bfc74b&udm=7&biw=1528&bih=864&sxsrf=AE3TifP1AdVKuVFZuw5vJ6Ic-_FUE24aOQ%3A1751827648866&ei=wMRqaM_ONKqshbIP89XI0Q0&ved=0ahUKEwjPrt_F8qiOAxUqVkEAHfMqMtoQ4dUDCBI&uact=5&oq=T+test+%E2%9E%A2Independent+sample+t+test+%E2%9E%A2One+way+sample+t+test+SPSS&gs_lp=EhZnd3Mtd2l6LW1vZGVsZXNzLXZpZGVvIkFUIHRlc3Qg4p6iSW5kZXBlbmRlbnQgc2FtcGxlIHQgdGVzdCDinqJPbmUgd2F5IHNhbXBsZSB0IHRlc3QgU1BTU0jmGFCGAlj-E3ABeACQAQCYAX-gAYkEqgEDNC4yuAEDyAEA-AEBmAIFoAKMA8ICBxAjGCcYrgLCAggQABiABBiiBMICCBAAGKIEGIkFwgIFEAAY7wXCAgQQIRgVwgIHECEYoAEYCpgDAIgGAZIHAzQuMaAH9hayBwMzLjG4B-8CwgcJMC4xLjIuMS4xyAcp&sclient=gws-wiz-modeless-video


Independent Samples t Test

H0 : No difference in job satisfaction between 
male and female 

H1 : There was difference in job satisfaction 
between male and female 



Independent 
Samples t Test



Independent 
Samples t Test



Independent 
Samples t Test

Define Group



Independent 
Samples t Test

Significant 
Level 



Independent Samples t Test

P >.05 
Then, accept H0

Equal Variance assumed P <05 
Then, reject H0

Significant difference

Across 0 
NOT Significantly different



Presentation of Independent Sample T-Test 
results
• For Insignificant Results (No real difference found):

• We ran an independent-samples t-test to compare [variable name] between [Group 1] and 
[Group 2].

• The results showed no significant differencet(df) = ___, p = ___.Group 1 had a mean of ___ (SD = 
___), and Group 2 had a mean of ___ (SD = ___).

• The difference between the groups was small:Mean difference = , 95% CI [ to ___].→ So, the 
hypothesis (H1) was not supported.

•  For Significant Results (There is a real difference):

• We ran an independent-samples t-test to compare [variable name] between [Group 1] and 
[Group 2].

• The results showed a significant differencet(df) = ___, p = ___.Group 1 had a mean of ___ (SD = 
___), which was higher/lower than Group 2’s mean of ___ (SD = ___).

• The difference was meaningful:Mean difference = , 95% CI [ to ___].→ So, the hypothesis (H1) 
was supported.



Presentation of Independent Sample T-Test 
results: Our example: 
• Example Report (Insignificant Result)
• We ran an independent-samples t-test to compare satisfaction scores 

between the two groups.
• The Levene’s test showed that the assumption of equal variances was met, 

F(1, 18) = 1.627, p = .218,so we used the row for “equal variances 
assumed.”

• The results showed no significant difference in satisfaction between the 
two groups,t(18) = 1.151, p = .265.Group 1 and Group 2 differed by an 
average of 4.90 points, but this difference was not statistically significant.

• The 95% confidence interval for the difference was [-4.04, 13.84], which 
includes zero.

• ➤ Therefore, we did not find enough evidence to support the hypothesis 
(H1) that the groups differ in satisfaction.



Samples t Test

Compared with the average mean 



Samples t Test



Samples t Test

Assume the average 
satisfaction mean =3.5 



Samples t Test



Independent Samples t Test



Independent Samples t Test



Independent Samples t Test



Independent 
Samples t Test

1. t-value, The t-value tests whether the sample mean is significantly 
different from a known or hypothesized value (in this case, 60).From your 
output:➤ t(19) = 6.079

2. p-value (< 0.05 rule)The p-value tells us if the observed difference is 
statistically significant. If p < 0.05, the difference is significant.From your 
output:➤ p < .001

This is significant (much less than 0.05)

3. Confidence Interval (CI)The 95% Confidence Interval shows the range 
in which the true mean difference is likely to lie. If the CI does not include 
0, the result is significant. From your output:➤ 95% CI = [8.56, 17.54]

Since 0 is not in the interval, the result is statistically significant



Sample t-test 

•3 ways of measuring the mean statistical 
difference in SPSS 

i. t-value (from t table)

ii. p-value  < 0.05

iii.  Confidence Interval 



APA-style report for your One-Sample t-test 
results:
• APA-style report:

• A one-sample t-test was conducted to determine whether the sample 
mean of SAT scores differed significantly from the test value of 60.

•  The results indicated that the mean SAT score (M = 73.05, SD = not 
provided) was significantly higher than 60,t(19) = 6.08, p < .001, 95% 
CI [8.56, 17.54].



ANOVA



One-way ANOVA

One-way ANOVA: Used to determine how 
one factor affects a response variable.

Factor 1 

Group 1

Group 2

Group 3



One-way ANOVA is a method used to compare the average values (means) 
of more than two groups to see if there is any difference between them.

It works by checking how much the data varies between the groups and how 
much it varies within each group.

• If the variation between groups is much bigger than the variation inside the 
groups, it suggests the group means are different.

Important: One-way ANOVA only tells us that some differences exist 
between the groups, but it does not tell us which groups are different from 
each other.

• To find out exactly which groups differ, we need to do extra tests called 
post hoc tests after the ANOVA.

If you need to compare differences between 
several groups on the same variables



One-way ANOVA – Assumption 
For One-way ANOVA to work properly, your data needs to meet three important rules:

1.Independence of observations:
Each piece of data should be collected fairly (using proper methods), and the results 
from one person or item shouldn't affect another.

If there’s a hidden factor affecting the results, you might need a more advanced ANOVA with 
something called blocking.

2.Normal distribution:
The values you are measuring (the outcome or dependent variable) should follow a 
bell-shaped curve — this means they’re normally distributed.

3.Equal variances (Homogeneity of variance):
The amount of variation in each group should be about the same.

If the spread of data is very different between groups, then regular ANOVA may not work well.



One-way ANOVA
ANOVA (Analysis of Variance) is a test used to see if there are 

differences between the averages (means) of three or more 
groups.

A one-way ANOVA looks at one independent variable (a category like 
group or type) and one dependent variable (a number or 
measurement).

Use it when you have:

• One categorical variable (with at least 3 groups)

• One number variable you’re measuring



One-way ANOVA

ANOVA shows if a number you're measuring (dependent variable) changes 
depending on the group (independent variable).
Example:
If your independent variable is soda brand (Coke, Pepsi, Sprite, Fanta), and 
you measure price per 100ml, ANOVA tells you if the price differs by brand.
Or, if you're measuring job satisfaction (dependent), ANOVA can check if it 
changes based on different departments or job roles (independent).



Post hoc tests:
After ANOVA, if you want to know which groups are different:

• Use Tukey’s test if group variances are equal.

• Use Games-Howell if variances are not equal.

• Not sure? Run both and choose the right one.

ANOVA results:
ANOVA gives an F ratio.

• If groups are similar, F is close to 1.

• A big F means the group averages are likely different. One-way 
ANOVA and Post Hoc Test Using SPSS

https://www.youtube.com/watch?v=ehOWuOcyejI
https://www.youtube.com/watch?v=ehOWuOcyejI


One-way ANOVA



One-way ANOVA



`



One-way ANOVA

Levene Test is non-
significant. The variance 

is equal
Group variances are 

homogeneous



One-way ANOVA

F(4 , 53) = 16.017, p<.05, n2 p= .547

n2 p is an effect size 



One-way ANOVA



One-way ANOVA



Two-way ANOVA



One-way ANOVA  vs Two-way ANOVA

One-way ANOVA: Used to determine how 
one factor affects a response variable.

Factor 1 

Group 1

Group 2

Group 3



One-way ANOVA  vs Two-way ANOVA

Two-way ANOVA: Used to determine how two factor 
affects a response variable. Conducting a Two-Way ANOVA 
in SPSS

Factor 2 

Group 1

Group 2

Factor 1 

https://www.youtube.com/watch?v=q4IJtIzgg_Y
https://www.youtube.com/watch?v=q4IJtIzgg_Y


Two-way ANOVA - Assumptions

Dependent Variable: Salary must be continuous (e.g. measured in numbers 
like $3,000, $4,200, etc.)
Independent Variables: Satisfaction level, gender, and age group should be 
categorical (e.g. Low/Med/High; Male/Female; Young/Mid/Old)
Independent Samples: Each person (data point) should be independent—no 
repeated measures or related groups
Equal Variance: The spread of salaries should be similar across all groups
Normal Distribution: Salary data within each group should come from a 
normally distributed population



Two-way ANOVA – Hypothesis 

Satisfaction level and salary:
H₀: All satisfaction levels have the same average salary
H₁: At least one satisfaction level has a different average salary
2. Gender and salary:
H₀: Genders have the same average salary
H₁: Genders have different average salaries
3. Age and salary:
H₀: All age groups have the same average salary
H₁: At least one age group has a different average salary
4. Interaction (e.g. satisfaction × gender):
H₀: No interaction between satisfaction level and gender on salary
H₁: There is an interaction between satisfaction level and gender on salary



Two-way 
ANOVA



Click ‘Gender’ and add 



Click ‘ROLE’ and add 



Click ‘ROLE and 
Gender’ and add 



Click ‘ROLE and 
Gender’ and add 



Click ‘ROLE and 
Gender’ and add 



Two-way 
ANOVA



Two-way 
ANOVA

Go to ‘plot’ 



Two-way 
ANOVA

Go to Post Hoc 
and add ‘Role’



Two-way 
ANOVA

Go to Option 
and add ‘Role’



Two-way 
ANOVA

SPSS Output 



Two-way 
ANOVA

SPSS 
Output 



Two-way 
ANOVA

SPSS 
Output 

P  <0.05 
Significantly different



Two-way 
ANOVA

SPSS Output 
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Two-way 
ANOVA

SPSS Output 



Q&A 
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