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What is a t-test?

A statistical analysis that tells us whether the
difference between 2 groups happened by chance

Measured using mean scores of the 2 groups, standard
deviations, and a number of data points

Annotated by t statistics, which can be positive or negative



A one sample t-test is used if we want to know whether a 
sample mean is different from a known population mean

Before conducting the t-test, we need to first make sure that 
our data is normally distributed (assumption of normality)...

In my statistics class of 20 young adults, we could see that 
we were all quite tall. We then thought to ourselves: 

“Hmm, are we really taller than the average population?”

We then searched the Internet for census data on the 
height of young adults in Singapore, and at the same time 

measured the height of everyone in my class.

Are we really taller?

One sample t-test



Also known as independent samples t-test, it is used to compare 
groups which are not related (i.e., independent)

Between subjects 
t-test

A researcher wanted to find out if there is a difference in time spent on social media between 
males and females. She hypothesised that females spend more time a day on social media, 

compared to males. The researcher collected data from 25 males and 25 females

Do females spend more time in a day on social media compared to males?



Within Subjects t-test
Also known as paired samples t-test, it is used to compare 
groups which are related (e.g., same person; before and after a 
treatment)

A number of students failed their statistics module last semester. To help 
them, the Learning Advisors invited these students to attend remedial 

classes throughout the current semester.

To evaluate the effectiveness of the classes, the learning advisors 
analysed the overall grades of all students who attended the lessons, and 

compared them to their grades during the last semester. 

Did the remedial classes improve students’ grades?  



When to use the 
independent samples t-test

The independent samples t-test is probably the single most widely used test in
statistics.
It is used to compare differences between separate groups.
These groups are often composed by randomly assigning research participants to
conditions.
For example, we may be interested in differences of emotional intelligence between
males and females.



Example:
Suppose we put people on 2 diets: the pizza diet and the
beer diet.
Participants are randomly assigned to either 1-week of 
eating exclusively pizza or 1-week of exclusively drinking 
beer. 



At the end of the week, we measure
weight gain by each participant.

Which diet causes more weight gain? 

In other words, the null hypothesis is:

Ho: wt. gain pizza diet =wt. gain beer diet. 

Why? 
The null hypothesis is the opposite of what we hope to find. 

In this case, our research hypothesis is that there ARE differences between the 2 
diets. 

Therefore, our null hypothesis is that there are NO differences between these 2 
diets.



The first step in calculating the independent samples t-test is 
to calculate the variance and mean in each condition. 

In the previous example, there are a total of 10 people, with 
5 in each condition. 

Since there are different people in each condition, these 
“samples” are “independent” of one another; 

giving rise to the name of the test.



X1 : Pizza X2 : Beer
1 3 1 1
2 4 0 0
2 4 0 0
2 4 0 0
3 5 1 1
2 4
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The formula for 
the independent samples t-test is:
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From the calculations previously, we have everything that is 
needed to find the “t.”
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After calculating the “t” value, we need to know 
if it is large enough to reject the null hypothesis.



The “t” is calculated under the assumption, called the null hypothesis, 

that there are no differences between the pizza and beer diet. 

If this were true, when we repeatedly sample 10 people from the population and 
put them in our 2 diets, most often we would calculate a “t” of “0.”  

Look again at the formula for the “t”. 
Most often the numerator (X1-X2) will be “0,” because the mean of the two 

conditions should be the same under the null hypothesis. 
That is, weight gain is the same under both the pizza and beer diet. 



Sometimes the weight gain might be a bit higher under the pizza diet, leading to a positive 
“t” value.

In other samples of 10 people, weight gain might be a little higher under the beer diet, 
leading to a negative “t” value. 

The important point, however, is that under the null hypothesis we should expect that 
most “t” values that we compute are close to “0.” 

The calculated t-value is 4.47 (notice, I’ve eliminated the unnecessary “-“ sign), 
and the degrees of freedom are 8. 

In the research question we did not specify which diet should cause more weight 
gain, therefore this t-test is a so-called “2-tailed t.”



In the last step, we need to find the critical value for a 2-tailed “t” with 8 degrees of 
freedom. 

This is available from tables that are in the back of any Statistics textbook. 
Look in the back for “Critical Values of the t-distribution,” or something similar. 

The value you should find is: 
C.V. t(8), 2-tailed = 2.31. 

The calculated t-value of 4.47 is larger in magnitude than the C.V. of 2.31, therefore 
we can reject the null hypothesis. 

Even for a results section of journal article, this language is a bit too formal and 
general. It is more important to state the research result, namely:

Participants on the Beer diet (M = 4.00) gained significantly more weight than 
those on the Pizza diet (M = 2.00), t(8) = 4.47, p < .05 (two-tailed).



Repeat from previous slide:
Participants on the Beer diet (M = 4.00) gained significantly 
more weight than those on the Pizza diet (M = 2.00), t(8) = 

4.47, p < .05 (two-tailed).

Making this conclusion requires inspection 
of the mean scores for each condition (Pizza 

and Beer).





THANK YOU
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