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The Standard Progressive Matrices Plus was introduced just over 20 years agoi but does not
seem to have been adopted as widely as might have been expected.
This may be partly because the evidence of its outstanding psychometric properties has been
buried in the chapters of a book that has not been widely purchased or citedii.
The purpose of this note is to bring this material together.
The test was developed to restore the ability which the original Standard Progressive
Matrices had to discriminate between people of above average ability. This had been eroded
by the inter-generational increase in scores widely known as the “Flynn effect”.
In developing the new test particular care was taken to retain the unique features of the
Progressive Matrices itemsiii.
Nevertheless, it was a great surprise to find that the psychometric properties of the test which
emerged were quite so outstanding.
The test has:
1. A set of items which almost exactly conform to the criteria for an ideal test meeting
the specifications of Item Response Theory. Graphical representations of the results
(see below) demonstrate that the abilities required to solve the problems form a
continuous series, building on, and extending, those required to solve the easier items.
No new abilities or metamorphoses in thinking are required. Thus the test is
measuring “the same thing” at all levels.
2. The increase in difficulty from one item to another is almost equal throughout the
scale. Combined with (1) this indicates that the scale has the properties of a foot-rule
or meter stick. That is, it, perhaps uniquely in psychology, offers an interval scale.
This is of fundamental importance if one wishes to, for example, assess the relative
impact of some educational innovation on “more” vs “less” able peopleiv.
3. The test works, and works in the same way, for people from different social and
ethnic backgroundsv.
The evidence supporting these statements is contained in the Figures belowvi.
The graphs in the first two Figures show Item Characteristic Curves for all the items in the
test.

The graph for each item plots the proportion of respondents with each total score who get the
item right. Thus we see that while many low ability people fail to get the easier items right,
100% of more able people do so. On the other hand, while most low ability people fail to get
the most difficult items right (those that do so do so as a result of randomly selecting the
correct answer from one of the options available) more of the more able do so.
The program used to generate the graphs plotted in the first figure – known as a 1 parameter
model – has smoothed the raw data rather heavily.
The 3-parameter plot shown in the next Figure creates a more realistic impression.

ICC Plots for 1-PL SPM (Romania Data)
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Although few of those who use the off-the-shelf statistical packages appear to understand it,
the mathematical indices generated by these packages indicate how closely the set of items in
a test conform to an ideal 1-parameter IRT model.
The graphs derived from a 3 parameter plot show more deviance from this ideal.

ICC Plots for 3-PL SPM (Romania Data)
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As mentioned above, what these Figures show is that, at least to a considerable extent, the
abilities required to solve each more difficult item build on, and extend, those required to
solve the easier items. No “new” abilities are required and there are no transformations or
“metamorphoses” in the abilities required to solve the more difficult items.
What is more, as the next Figures show, the increases in item difficulty from one item to
another is approximately equal at all points in the scale.

Test Characteristic Curve for 3-PL
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Taken together, what these plots show is that the test is not merely measuring “the same
thing” at different points in the scale but the differences between any two scores at any point
in the scale are to all intents and purposes equal.
In technical terms, what we have here is an interval scale analogous to a foot-rule or meter
stick.

This is of vital importance when, for example, trying to compare the differential effect of
some (e,g, educational) intervention on those with high and low scores. As Prieler and Raven
(2008) show, the use of tests lacking this property has resulted in endless misleading
conclusions as, for example, in most of the studies concluding that low scorers benefit more
than high scorers from educational intervention programmes.
Finally, as is illustrated in the graph belowvii and demonstrated in numerous studies
summarised in the test Manualsviii, there is no Differential Item Functioning between e.g.
black and white respondents. The same score means the same thing regardless of the group
the respondent belongs to.
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