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Appendix G: Calculating Design Effects

Surveys in education rarely sample students by simply selecting a random sample of students
(known as a simple random sample) from the population. In its simplest form, a sampling design
is used where schools (clusters) are first selected and, within each selected school, classes
(clusters) or students are randomly selected. Sometimes, geographic areas are first selected before
sampling schools and students. The resulting samples are often the result of multi-stage and
stratified selection as well.

Students selected from the same school cannot be considered as independent observations as
assumed with a simple random sample because they are usually more similar to one another than
to students attending other schools.

A simple random sample of 4 000 students is thus likely to cover the diversity of the population
better than a sample of 100 schools with 40 students selected from within each school. It follows
that the uncertainty associated with any population parameter estimate will be larger for a
clustered sample estimate than for a simple random sample estimate of the same size.
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In the case of a simple random sample, the variance of a mean estimate = is calculated as:
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where & denotes the variance of the whole student population and 7 is the student sample
size. The variance for the mean from a simple random sample is inversely proportional to the
number of selected students.

It is usual to express the effect of the sampling design on the standard errors by a statistic called
the ,,design effect®. The design effect is calculated as the ratio of the variance of the statistic
obtained assuming a complex sample design, to the variance of the same estimate assuming a

-

simple random sample selection of the same number of sampling units (I?w‘-ﬁ ). The estimate of
the variance for the complex sample is typically calculated using a replication procedure like

jackknife or balanced repeated treplication (I?m“w @ )-
Therefore, a design effect for a statistic #can be computed:
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