Exploring Student's t-
test 1n Statistics

In this presentation, we will look at Student's t-test, examining its
definition, purpose, assumptions, types, hypothesis testing process,

interpretation, and limitations.
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What is Student's t-test?

Student's t-test is a statistical hypothesis test used to determine if there is a significant difference

between the means of two groups. It compares the means and the variability of the groups to assess the

likelihood of obtaining the observed difference by chance.



Independence of
Samples

The samples being
compared should be
independent of each
other, meaning that the
observationsin one
sample should have no

influence on the

observations in the other.

Normality of Data

The datashould follow a
normal distribution
within each group, which
means that the values are
symmetrically distributed

around the mean.

Assumptions of Student's t-test

Equal Variances

The variability (or
variance) of the samples
should be approximately
the same. Unequal
variances might impact
the validity of the t-test

results.



Types of Student's t-test

One-sample t-test

Used to compare the mean of asingle group against a known or hypothesized value.

Independent samples t-test

Compares the means of two independent groups to determine if there is a significant
difference between them.

Paired samples t-test

Assesses the difference between paired observations from the same samples, typically

before and after an intervention.




Hypothesis testing with Student's t-
test

I

] —— Formulating null and
‘ alternative hypotheses
2

, . Specify the hypothesis to be tested
Calculating the test statistic

and the alternative hypothesis that

Compute the t-value based on the represents the desired outcome.
sample data, means, and standard

deviations. |
Determining the p-value

w

Assess the probability of obtaining the
observed difference or amore
extreme difference under the null

hypothesis.




[nterpreting the results

Rejecting or failing to
reject the null
hypothesis

The decision to reject or fail to

reject the null hypothesis is
based on the p-value and the
predetermined level of

significance.

Interpreting the p-
value

If the p-value is less than the
significance level, it suggests
strong evidence against the
null hypothesis. Otherwise,
the evidence is not strong
enough to reject the null
hypothesis.

Effect size and
practical significance

Assess the magnitude of the
observed difference to
determine its practical

importance or impact.



[Limitations of Student's t-test

Sample size
considerations

Small sample sizes may lead
to unreliable or inconclusive
results. Larger sample sizes
typically provide more

reliable estimates.

Violations of
assumptions

If the assumptions of the
test are violated, such as
non-normality or unequal
variances, the validity of the
results may be

compromised.

Alternatives to
Student's t-test

Other statistical tests, like
non-parametric tests, can
be used when the
assumptions of Student's t-

test are not met.
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