


















































•Standard deviation: Quantifies the variability of

values in a dataset. It assesses how far a data point

likely falls from the mean.

•Standard error: Quantifies the variability between

samples drawn from the same population. It assesses

how far a sample statistic (i.e., Sample Mean) likely falls

from a population parameter (i.e., Population Mean).
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To calculate standard deviation for sample data, you can use the following formula:

To calculate standard deviation for population data, the formula is:
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If the population standard deviation is not known, use this formula:

To calculate the standard error, the formula is:
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Suppose a large number of students from multiple schools participated in a
design competition. From the whole population of students, evaluators chose a
sample of 300 students for a second round. The mean of their competition scores
is 650, while the sample standard deviation of scores is 220. Now let’s calculate
the standard error.
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1.Find the square root of the sample size. In our example, n = 300, and you can
calculate the square root in Excel or Google Sheets using the following formula:
=300^0.5. So n= 17.32

2.Find the standard deviation for your data sample. You can do this following
the steps laid out in section three, but for now we’ll take it as known that the
sample standard deviation S = 220.

3.Divide the sample standard deviation by the square root of the sample
size. So, in our example, 220 / 17.32 = 12.7. So, the standard error is 12.7.

When reporting the standard error, you would write (for our example): The
mean test score is 650 ± 12.7 (SE).



What is the relationship between standard error (SE) and the sample size?

Sample size is inversely proportional to standard error, and so the standard error can be minimized by using 
a large sample size. As you can see from this graph, the larger the sample size, the lower the standard error.
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•Standard deviation describes variability within a single sample, while standard
error describes variability across multiple samples of a population.

•Standard deviation is a descriptive statistic that can be calculated from sample
data, while standard error is an inferential statistic that can only be estimated.

•Standard deviation measures how much observations vary from one another,
while standard error looks at how accurate the mean of a sample of data is
compared to the true population mean.

Standard error vs standard deviation: What’s the difference?
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When to use t-distribution instead of normal distribution?

• when estimating the mean of a normally distributed population in

situations where the sample size is small and the population standard

deviation is unknown.

• An unknown population standard deviation implies that it would have to

be estimated from the samples itself which is inaccurate with small

sample sizes.

• A sample size >= 30 implies the use of a normal distribution, a sample

size < 30 implies the use of the t-distribution.









































































THANK YOU!


