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Psychometrics, cognitive ability, and occupational performance

JOHN RAVEN

In two previous articles (Raven, 1989hb, 2000), 1 reviewed studies suggesting that, contrary to what Flynn
(1987) would have us believe, the Raven Progressive Matrices measures psychological abilities of fundamental
importance, and that the steadiness in the improvement in these abilities over time and the similarity in the norms
obtained in many - but not all - cultures at any point in time reinforce this conclusion.

In this article I will summarise remarkable new evidence that the Raven Progressive Matrices is measuring an
important aspect of cognitive functioning. Thereafter, I will return to the question of the extent to which it
measures “intelligence” (and competence more generally). This will lead to a re-examination of the test’s
construct validity. This discussion has important practical implications because it underlines the need to situate
eductive ability scores in the context of a yet-to-be-developed framework for thinking about the wider aspects of
intelligence and competence. At the same time, it raises serious questions about the way we think about the
procedures to he used to establish the validity of a test and the ethics of insufficiently comprehensive assessment -
however invalid some of the necessary assessments may be. The article concludes by outlining some of the
parameters which must be satisfied in seeking to develop a better framework for thinking about competence and

its assessment.

Raven (1989b) argued that the reproducibility of the
psychometric properties of the RPM across different
socio-economic and ethnic groups, the regularity in the in-
crease in scores over time, and the similarity in the norms
obtained in many different cultures at any point in time all
suggested that the RPM measures something of fundamen-
tal psychological importance. This theme was developed
further in Raven (2000) and Raven; Raven and Court
(1998, 2000), where the increases over time and the new
tests developed to restore the discriminative power of the
tests are discussed more fully. In this section, I will muster
evidence suggesting that the RPM directly taps one impor-
tant aspect of psychological functioning and that this is
what most psychologists refer to as “cognitive function-
ing”. Later I will argue that, although this is indeed the
case, this label misleads - for what is generally regarded as
“cognitive” functioning is primarily affective and conative,
It is therefore more appropriate to claim that the RPM
measures “eductive” ability - at least in relation to one po-
tentially valued set of activities.

That the RPM measures, and reveals something about,
basic cognitive functioning actually follows from the ap-
plication of Item Response Theory in its construction.

John Raven, 30 Great King St.,Edinburgh, EH3 60QH, Scotland (Cor-
respondence concerning this atticle should be sent to this address).

Item Response Theory (IRT) was developed in Britain
in the early 1930s, used in the development of the RPM,
translated into mathematical formulae by Rasch in the
early 1940s (in the course of which he specifically tested
his formulations by showing that they applied to the RPM
[Rasch, 19801), and popularised in the US and elsewhere
by Wright and others (e.g. Wright and Panchapakesan,
1969) in the 1960s. ’

To establish the internal consistency of the RPM,
graphs (Item Characteristic Curves, ICCs) were plotted
(Raven, J.C., 1939) to show the way in which the probabil-
ity of solving any one item related both to the probability of
solving every other item and total score. To the extent that
these graphs reveal that the probability of solving any one
item does indeed increase in step with the probability of
solving easier and more difficnlt items, it shows that, what-
ever the manifest content of the items, they are tapping
some common underlying continuum.

Given that the manifest content of the items changes
from simple perceptual (“Gestalt™) items, through easy
analogies, to complex analogies which seem to require
considerable “analysis” to discern and isolate the “rele-
vant” elements, this shows that “perception” and “reason-
ing” form part of the same psychological continuum. Put
the other way round, perception is not an immediate, vis-
ual, process but involves conceptual activity. Such activity
is required to discriminate figure from ground and relevant
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from irrelevant. It is therefore a mistake to regard the RPM
as a measure of “problem-solving ability” since, as Spear-
man (1927) was at pains to emphasise in his principles of
noegenesis*, the capacity to identify and handle problems
depends on simultaneously developing an understanding of
the whole in order to know what to look for in the parts (i.e.
in order to “analyse”) and knowing which parts to discrimi-
nate from background “noise” in order to “see” the whole.

It follows from what has been said that the item analysis

- the set of Item Characteristic Curves - for the RPM dem-
onstrates (a) that something which might tentatively be
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forces data of this kind into a factor analysis one gets a se-
ries of “power” factors. These are made up of items of
“similar” difficulty because adjacent items intercorrelate
highly. (The average within-factor correlation is deter-
mined by the number of factors extracted.) But now comes

the misinterpretation. Items of similar difficulty consist -

predominantly, though not exclusively, of items of the
same manifest type. In fact, the factors contain some - in re-
ality easier - items from the qualitatively different type

which comes developmentally earlier, and some - in reality

more difficult - items from that which comes developmen-






































































