Relationships Between Variables



Overview

Until now we have focused on statistics related
to single variables

Most research, however, explores the
relationships between two or more variables

This lecture will consider the different ways in
which the relationships between multiple
variables can be presented

The best way to present your data will depend
on the specific characteristics of your data



Related Statistical Techniques

Showing relationships between two variables
needs an understanding of the difference
between nominal and score data.

The number of values of the variable is a
basic problem even for nominal data. You
may decide to reduce the number of values
by combining categories or by turning
scores into ranges of scores.

If you have two score variables, then the
scatterplot may be the best way of
showing this relationship. If you divide your
variables into ranges of scores then you may
be able to use a cross-tabulation table to
show the relationship.

It takes considerable effort to create a
successful table or chart. Not only does it
need to be titled and labelled properly and
fully but it is important to be critical of
your work and to try alternatives and
modifications in order to produce
something which communicates effectively.

It also needs a decision about whether you
want a figure (chart) or a table.

Consider your two variables. Are both
nominal variables? Are both score variables?
Or have you got one nominal variable and one
score variable?

If both of your variables are nominal
category variables then a compound bar
chart or a stacked bar chart is likely to
be effective. As ever, too many categories
lead to complex and uncommunicative
charts. A contingency table may be a
suitable alternative.

If one variable is a score variable and the other
variable is a nominal variable then this could
be simply presented as a table of means giving
the mean score for each nominal category.
Alternatively a bar chart which gives a pictorial
representation of the mean score for the
nominal categories would be appropriate.

Figure8.1 Steps in showing relationships between two variables




Using Tables

 Two nominal variables: A cross-tab is usually
appropriate; there may be a need to collapse
categories if there are too many (e.g. gender and
smoker/non-smoker)

* Two score variables: Tables can be used if you
can break your data into bands (e.g. age groups
and income bands)

 One score and one nominal variable: A table can
be used — the mean and other descriptive
statistics for the score variable are normally given

(e.g. Experimental/Control group and test score)
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Example of a cross-tab

Group Test Score
Experimental 17T%
Control 52%




Using Diagrams

 Two nominal variables: You can use either a
compound or a stacked bar chart; there may
be a need to collapse some categories

e Two score variables: You can use a scatter
plot

 One nominal variable and one score variable:
You can use a bar chart which displays the
means of the score variables for each
category



Example of a Compound Bar Chart
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Figure9.1 A compound bar chart



Example of a Stacked Bar Chart
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Figure 9.2 A Stacked bar chart



Example of a Scatter Plot
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Figure 9.3 Example of a scatterplot




Example of a Bar Chart showing means
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Figure 9.4 A bar chart representing means
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Key Steps In using diagrams

Diagrams often are used instead
of tables to show relationships
between variables.

If both variables are nominal
category (categorical) variables
then a compound bar chart is
usually the most effective
figure.

If you have one score variable
and one nominal category
variable then a bar chart giving
the mean score for each category
is usually the most effective —
though possibly this is the least
effective diagram or chart since
the information can be simply
presented as a table of means.

They are particularly useful
in the context of a lecture or
presentation where they can
have more graphic impact
than tables.

If both variables are scores then
it is likely that a scattergram or
scatterplot is the best way of
visually demonstrating
the relationship.

Remember that diagrams need
to be simple to have their
maximum impact on an
audience. So it is generally
inadvisable to rely on the first
attempt produced by SPSS
without considering ways to
make it more effective.

To be effective, a diagram
needs to be carefully planned
and, probably, edited and
revised to be optimally useful
to the viewer.

The appropriate form of diagram
depends on the nature of the
variables which you are
attempting to show a
relationship between.

In other words, try to ensure that
any diagram that you use is
maximally suited to its purpose.
What may be effective in
a report may be hopelessly
complex for a lecture or
presentation.

Figure9.5 Steps in using diagrams to show relationships between variables
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Conclusion

* There are a range of different ways in which
the relationships between multiple variables
can be illustrated using tables or diagrams

* The most appropriate method will depend on
whether you are working with nominal or score
variables

* It Is Important that the message Is conveyed
as simply and effectively as possible

* Be sure to clearly label all figures such that

they can be quickly understood
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