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Applied Research Design and 

Analysis (ARDA)

T-test

Dr Kate Williams

T-test
• Psychological research often involves the 

investigation of one variable on another:

• This can be achieved by systematically 

manipulating one variable to look at its 

effect on the other variable.

– E.g., the effect of a new teaching style on 

exam marks.

Teaching Style Example

• Option 1: Look at student exam marks before and 

after new teaching style is implemented.

• Option 2: Compare exam marks of 1 group of 

students in class using old teaching style against 

exam marks for another group of students who 

received new teaching style.

*These are just very basic examples: you would need to 

take in to consideration a number of factors if these were 

real studies! 
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Teaching Style Example

• Option 1: For the same participant you would 

have a mean value of exam marks before new 

teaching style was implemented and a mean 

value of exam marks after new style was 

implemented. 

• You would be comparing TWO different means 

for the SAME person.

Teaching Style Example

• Option 2: Compares the means of exam marks 

from TWO DIFFERENT groups of participants:

• One mean of exam marks from the group who 

had lessons using the old teaching style and 

another mean of exam marks from a different 

group who had lessons using the new style. 

How can we statistically see if 

there is a significant difference 

between the means?

For both option 1 and option 2 

of our experimental designs.
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T-test
• Used to determine whether two means are 

significantly different to one another.

• A Parametric test: uses actual values

• Data must meet the following assumptions:

– Interval or ratio data

– Homogeneity of variance

– Drawn from population with normal distribution

Types of t-test

• Paired samples (Within): compares the 

mean from two experimental conditions, 

where the same participant has taken part 

in both conditions of the experiment.

• Independent samples (Between): 

compares the means from two different 

groups of participants.

How do these different types of 

t-tests relate to our teaching 

style examples:

• Option 1 (same P) = Paired samples t-test

• Option 2 (different Ps) = Independent 

samples t-test
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Presenting results: 

Paired samples

• State the t-value, degrees of freedom (df)

and significance (less than or more than .05)

t(14) = - 4.02, p < .05

Degrees of freedom: For paired-

samples it will be one less than 

the number of participants. For 

independent-samples it will be 

one less from each group, so 

the df would be two less than 

the total number of Participants. The sign of the t-value 

just tells the direction 

of the difference

T-value from 

SPSS output

Significance 

value

Paired samples Write-up

• A paired-samples t-test was conducted in 

order to evaluate a new teaching style on 

student exam marks. There was a 

statistically significant increase in exam 

scores following the implementation of the 

new teaching style (M = 80.2, SD = 2.15) 

compared to before implementing the 

teaching style (M = 60.8, SD = 1.73), t (14) = 

-4.02, p < .01.

Independent Samples t-test

• Similar to the paired samples t-test

– BUT!!!!

How you set up the data is critical. 

• Data needs to be entered in 2 columns: a 

group variable which has a number as a 

code to indicate which group a P belongs 

and a single column of the scores.
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Presenting results: 

Independent samples

• Again, state the t-value, the degrees of 

freedom (df) and the significance (less 

than or more than .05)

t(df) = t-value, p (</>).05

Independent samples Write-up
• An independent-samples t-test was 

conducted in order to evaluate teaching 

style (old/new) on student exam marks. 

There was a statistically significant increase 

in exam scores following the implementation 

of the new teaching style (M = 80.2, SD = 

2.15) compared to the old teaching style (M

= 60.8, SD = 1.73), t (14) = -4.02, p < .01.

T-test analysis 

example from the 

CARIAD Trial
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The Positive and Negative Affect Schedule PANAS 

Watson, D., Clarke, L. A., & Tellegen, A. (1988). Development and 
validation of brief measures of positive and negative affect: the PANAS 

Scales.  Journal of Personality and Social Psychology, 54, 1063-70.

Scores for each scale are derived by adding item scores (1-5) 

for the ten PA adjectives for the PA scale and for the ten NA 

adjectives for the NA scale.

1=Very slightly/not at all;

2= A little; 

3= Moderately; 

4= Quite a bit;

5= Extremely.  

Total NA and PA scores can range from 10 to 50.  

High scores indicate high levels of positive or negative affect.
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Positively 
skewed
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Positively 
skewed

Do participants levels of positive affect change 
over time?

Hypothesis 1: Participants will report significantly 
lower levels of positivity at Time 2 than they did 
at Time 1

How do we explore this?

What test?

Hypothesis 1: Participants will report significantly lower 
levels of positivity at Time 2 than they did at Time 1

•Within-groups test 

•Paired Samples t-test (parametric)

Or 

•Wilcoxon U test (non-parametric) 
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Hypothesis 2:  There will be a significant difference in 
positive affect between participants in the control and 
intervention groups at time 2. 

•Between-groups

•Independent T-test (parametric)

•Or

•Mann Whitney T-test (non-parametric)
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