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Overview

Most of the chapters in this book summarise recent research on, or with,
Raven’s Progressive Matrices and Vocabulary tests. All deal with significant
theoretical or methodological issues which do not, however, relate clearly to one or
another of the main preoccupations of modern psychology. Some of the chapters have
already been published in journals that are hard to locate; others are only available
from Universities as dissertations, but most have not previously been published at all.
It was therefore felt that it would be convenient to bring them together in one place.

The book is best understood as a series of reports-on journeys of exploration
into uncharted territories rather than as a series of classical “scientific” studies with
hypotheses derived from previous literature. In the course of each of these journeys
“chance” observations often led to the realisation that there were yet other avenues to
be explored and hence to the initiation of attempts to find ways of doing so.

Rather than attempt to offer a logical justification for the way in which the
chapters have been grouped, the best approach would seem to be for the reader to
review the chapter titles and summaries. % .




PART 1

General Introduction and Overview: The RPM, its theoreﬁcﬁl basis and
Measurement Model. John Raven. Filename: RPMBOOK: GI&0.doc.

Linking Psychometric and Cognitive-Developmental Frameworks for Thinking
About Intellectual Functioning. Irene Styles and David Andrich. Combined and
shortened version available filename: MATRICES: STYLES SUBDIRECTORY:
styjr.doc.

By showing that the Item Characteristic Curves for a series of Piagetian tasks
map directly onto the ICCs for the SPM items, this paper offers striking evidence
for the “existence” of “general cognitive ability” and its measurability via a set of
items of increasing complexity and conformlng to the requirements of Item
Response Theory.

Performance on Raven's Progressive Matrices: What makes a difference:
Pictorial Presentation and the effects of timing. Linda Vodegel-Matzen. Status:
Chapter 6 edited down awaiting Linda’s approval; Chapter 3 scanned in and copy
edited, but not edited down. Filenames: RPMBOOXK: Linda6 and Linda3.

One of these studies shows that, when the items are re-constructed using
concrete objects (hats, bananas etc) instead of abstract symbols (but in such a way as
to preserve their logic), all the items become easier for everyone. The items retain
their order of difficulty and, most importantly, the change does not differentially
benefit the “disadvantaged™. In this (and other) ways the dissertation strongly
reinforces the scientific status of “general cognitive ability” - it is not “merely a
convenient statistical construction” -- and its measurement using the RPM. The
other shows that more able respondents work more slowly.

PARTH

PRACTICAL MEASUREMENT ISSUES:
LESSONS FROM 75 YEARS’ WORK WITH ITEM RESPONSE THEORY:
BENFITS, PROBLEMS, AND POTENTIAL SOLUTIONS

Section Introduction: John Raven. Fil_ename: IP2.doc. Status: available.

In developing his Progressive Matrices tests, J.C.Raven anticipated the
development of Item Response Theory in that he plotted what have since become
known as “Item Characteristic Curves”, plotting the curves for all items on the
same Figure. These he examined for abnormal trace lines (which suggested that
there was something wrong with the items), cross-overs, and equality of spacing.

Although the measurement model he employed was briefly explained in the
“Guides to the use of” the various Progressive Matrices tests that were published
at the time and in a number of journal articles, the ways in which it differed from
Classical Test theory were not made explicit. It was therefore difficult for
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researchers, without the benefit of more recent formulations of IRT, to appreciate
the unphcatlons and the tests contmued to be “misused” and the results
musinterpreted.

Only recently, by, with considerable difficulty, replicating Raven’s methods using
modem IRT programmes has it become possible to appreciate how close Raven
had come to placing the scientific status of “general cognitive ability” — or, more
accurately, “eductive” ability - beyond dispute, and the RPM as a measure of it.

* The chapters in this section belatedly rectify these oversights.

The Need for, and Development of, the SPM+. John Raven Status: Avallable
Fllename RPMBOOK: SPM+.doc

So far .doc versions of the necessary Figures have not been located, but I think
they came back from Andy Corsham to Jean. The Oxford Illustrators versions are
in the CRC file behind my desk. '

The Romanian Standardisation of the SPM-+: Sample and General Results. Anca
Dobrean. Filename: RPMARTS:ROMSTMIS.doc or ROMSTMJRWPE pdf.
~ Available on WPE website.

In the winter of 2002-03 a nationally representative sample of 2755 Romanians
aged 6 to 80 were tested with the Standard Progressive Matrices Plus in their own
homes. This chapter describes the sample and summarises the available
information on the ways in which the scores varied with socioeconomic and
demographic variables. The other chapters in this Section summarise major
statistical studies carried out using these data.

Using the Romanian data to Replicate the IRT-based Item Analysis of the
SPM-+: Striking Achievements, Pitfalls, and Lessons. John Raven, Joerg Prieler,
and Michael Benesch. Filename: RPMARTS:; CV&IRTDIR: CV&IRTPS.doc +
‘CV&IFIG.doc or CV&IRTWPE pdf. Electromc version available on WPE
website.

Only recently has it become possible to plot, and then only via labour-intensive
customised adaptations of the standard programs, sets of ICCs derived from
“sophisticated” Item Response Theory (IRT) programs in a form analogous to the
multi-item plots Raven published in the mid 1930s. In order to compare these with
each other and with the results of applying Raven’s original techniques, Gerhard
Fischer developed a computer program which replicated Raven’s graphical
methodology.

When the Raven-type “empirical” graphs derived from the Romanian data were
compared with computer-drawn curves generated by fitting 1 and 3-parameter IRT
models to the data, it turned out that adoption of the most frequently used version
of IRT — the 1 parameter model — can induce test developers to make serious
errors. On the other hand, those produced using the 3-parameter model give a
reasonable approximation to the “empirical” graphs.




But the most striking result of the study is that the plot of the ICCs for all 60 items -
strongly confirms the scientific existence of “eductive ability” — it is not merely a
statistically based device for organising data - and its measurement using the RPM.

Lessons Learned while Developing a Romanian Version of the Mill Hill
Vocabulary Test. John Raven, Camelia Rusu and Michael Benesch. Current
summary version, based on a small preliminary data set by John and Jean Raven only.
Filenames: MATRICES:ITC06:LFROMHV .doc; Tables in ITCO6:RUMTAB xls
Figures in ITCO6:RIDCC.doc. Requires final versions of TCCs and TIFs.

This chapter discusses problems arising while developing a Romanian version of
the Mill Hill Vocabulary scale, together with the steps taken to overcome them.
Most versions of the MMHV are made up of two sets of 34 words with one Set in
Open Ended format and the other in Multiple Choice format. The question then
arises of whether the words are easier when presented in multiple- choice format
and whether they scale in the same way.

It is not so easy to check on this as might be assumed because a 2-parameter model
is appropriate when the test is administered in open-ended format. On the other
hand, when they are administered in multiple-choice format allowance has to be
made for “guessing™. It is therefore necessary to employ a 3-parameter model.
Unfortunately, one is then left with the question of how comparable are the indices
derived from the two models.
It is evident from the Distractor Characteristic Curves that were prepared that some
~ distractors seriously confuse people who, in reality, know the correct answer.

But this is a high level problem compared with the technical difficulties actually
encountered when it comes to trying to generate sets of ICCs derived from the 3-
parameter analyses in the first place. IRT indices are very unstable unless they are
derived from very large samples— and this problem becomes even more serious
when 3-parameter models are employed. Yet, one cannot use large, nationally
representative, samples when developing a test. Such data only become available
in the standardisation phase Consequently, one can expect to get different results
when the data obtained in these two phases are compared

Problems in the Measurement of Change (with particular reference to Individuatl
change [gain]Scores) and their potential solution using IRT. Joerg Prieler and
John Raven. Filename: MATRICES: RPMARTS: MCGIDIR: MCG31APA.doc
and MCGWPE.pdf. Electronic version available at WPE website.

Part I of this chapter reviews some major, but commonly overlooked, problems in the
measurement of change and, in particular, in the calculation of change scores (such as
before vs. after difference scores purporting to index variance in people’s responsiveness
to such things as instruction, stress, therapy, or drugs). One of the most important is that
the raw score differences that correspond to equal differences in latent ability vary
markedly with the absolute difficulty of the test employed, the shape of its test
characteristic curve, and the sector of that curve on which the change is measured. This is
true even on tests which satisfy the requirements of the most popular versions of Item
Response Theory.




In Part I, an IRT-based methodology which has been developed by Gerhard Fischer to
overcome this problem is described and its use illustrated.

Establishing uni-dimensionality in IRT-based Tests: David Andrich. Status: TBW

Although J.C.Raven and Rasch (and perhaps Guttman) both illustrated the way in
which sub-sets of ICCs sometimes behaved in ways which were similar to each
other but different from those of other items in the test and how this fact could be
used to demonstrate that they belonged to a different dimension, most IRT
theorists have continued to discuss the problem of establishing umd1mens10na11ty
from the viewpoint of classical test theory. This chapter presents a new,
theoretically-based, perspective on how the problem is to be addressed and
illustrates its application through yet another re-analysis of the Romanian data.

PART 111

STABILITY AND CHANGE IN RPM NORMS ACROSS TIME AND
CULTURES
... and their implications.

Stability and change in norms over time and Culture: The Story at the Turn of
the Century. John Raven. Filename: SAC. doc Requires checking of fig nos etc. and
references. Figures not available in electronic form. Earlier, Cognitive Psychology,
version available in hard copy only.

Data relating to the stability and variation in the norms for the Raven's Progressive
Matrices Test for different cultural, ethnic, and socioeconomic groups on a worldwide and
within-country basis are first summarized. Subsequent sections deal with variation over
time. The inter-generational increase in levels. of eductive ability over time created a need
to restore the test’s ability to discriminate among more able adolescents and young adults.
A version of the test — the SPM Plus - which overcomes this problem without reducing its
discriminative power among the less able is discussed. In addition to offering a possible
explanauon for the variation in norms over time and between ethnic groups within
countries is offered, the chapter reviews research into the educational and cultural
variables known to affect RPM scores.

The SPM+ in Hungary. Balazs Klein, Sandor Klein, Kalman Joubert, and
Gyula Gyensis. Status: Paper available in Hungarlan Needs translation into

English.

‘Tn 1998 more than eight thousand 18 year old Hungarian conscripts filled out a
questionnaire developed by the Central Institute of Statistics. Of these, almost 7
thousand also completed the Standard Progressive Matrices Plus.

This chapter discusses the way in which SPM+ scores varied with background
variables. These included information on parents’ level of education on the one
hand and conscript’s level of education, school grades, area of residence, height (at
birth and at conscription), hygiene and nutritional habits, habits such as smoklng
and drug taking, and the number of books and computers in the home.




The chapter also discusses the interactions between the background variables and
the way in which they have been composited to yield a measure of socio-economic
status.

More recent comparative data for the SPM across cultures: Kuwaiti norms for
the Classic SPM in an International Context. Ahmed Abdel-Khalek and John
Raven. Status: hard copy published version available. Filename; MATRICES:
RPMARTS: KWAAKIJR.doc

A probability sample (N=6,594) of Kuwaiti school students aged 8-15 responded
to the Standard Progressive Matrices. The test was administered, untimed, in
group sessions. In this chapter, the smoothed summary age norms for Kuwait
(which will themselves be of interest to many psychologists and others working in
Kuwait and neighbouring countries) are first compared with what has become the
standard international reference data for such work, namely the 1979 British
norms, and thereafter with data collected in a wide range of cultures. It emerges
that, at any point in time, the norms are remarkably stable across cultures, but have
changed dramatically over time. These findings show that, while as yet
unidentified features of the environment have a dramatic effect on scores, aspects
of the environment that many people would have expected to have a significant
effect (such as differences in calligraphy) are much less important than might have
been expected.

Overview of Cross-cultural Norms for the SPM+. Anca Dobrean. Status: to be
written.

In this chapter, the Romanian data reported earlier will be compared with
similar data from Hungary, Germany, Poland and the USA. Particular attention
will focus on the problems posed by the varying sampling procedures used in the
different studies.

The chapter will include a discussion of the way in which the term “sample” is
widely mis-used by psychologlsts who ﬁequently do such things as apply
significance testing in situations where it is entirely inappropriate. For example,
many psychologists apply significance testing to sex differences within groups
which can by no stretch of the imagination be regarded as samples of men and
women and then draw apparently generalized conclusions.

Lithuanian Norms for the Coloured'l_’rogressive Matrices in a Cross-
Cultural context. Grazina Gintilene and Dovile Butkiene, Lithuanian version
available in hard copy: requires translation into English.

This chapter reports a standardisation of the Coloured Progressive Matrices

- (CPM) among Lithuanian children. A representative sample of 1067 children aged
six to eleven was tested after first selecting a stratified sample of
schools/kindergartens by place of residence and language of instruction. Within
schools, sampling was carried out randomly within age and gender groups.
Children receiving special education services within mainstream schools were
included. The sample for age 6 children included those not attending school as well
as those at school or kindergarten. Social demographic and academic information
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on the children was gathered using a parental questionnaire. Data analysis based on
- methods of internal consistency, item analysis, and comparison of data between
. different groups of children showed adequate psychometric properties of the CPM.
The data also indicate that it is important to consider variables in the home and
“school environments when interpreting the results of individual testing.

A pilot study to establish xhosa-speaking norms for the Coloured Progressive
Matrices. Natalie Bass and Jan Knoetze, Dept. Psychology, Rhodes Univ.,
Grahamstown, South Africa 6140. Shortened version, not yet approved by Natalie,
RPMBOOK: BASSJR doc. Electronic copy of published paper: MISPMST DIR:
BASSSACPM.doc. - ' '

The Coloured Progressive Matrices is used extensively across a wide variety
of settings in South Africa. However appropriate local normative data has yet
to be collected. This pilot study thus sought to establish normative data for a
population of Xhosa-speaking Primary School children in the peri-urban _
township area in the Grahamstown region. The booklet version of the test was

~ administered in group format using an alternate method of test administration
(involving Xhosa instructions) developed by Vass in 1992. The sample
consisted of 197 male and 182 female Xhosa-speaking children in Grades Two
to Seven (N=379).

The results showed: (1) a significant effect of age on test scores, where scores
increased with age as expected; (2) no significant effect of education on test
scores; and (3) that the norms were in general lower than those obtained by
Raven, Court and Raven (1990) during the standardisation of this instrument
in the United Kingdom and America.

It was concluded that (I) there is an urgent need for more appropriate South
African normative data for this test; and (2) that when assessing African
children from disadvantaged backgrounds, further research into the effects of
cultural and socio-economic factors and gender on non-verbal intelligence
(and on performance on this test in particular) is required.

The Coloured Progressive Matrices in South Africa. Adien Linstrom, John Raven
and Jean Raven in collaboration with Jopie van Rooyen and Ptnrs. RPMBK:
SAMCK.doc. WPE Version: RPMARTS: SAWPE pdf. Previous version with suggestions for
further developments:RPMBK: SA.doc + separate tables ‘

The nature of the challenges faced by this country is reflected in the fact that it
has eleven official languages and a population of 44,700,000 divided into four
main groups. Black people represent a diversity of indigenous groups; white
people are mainly descendents of European immigrants; Coloured people are
descendents of cross-cultural relationships, and Asian people are mainly
Indian. Included are also minority groups of Chinese, Taiwanese and
Japanese. The population mix is unique in that Whites and Blacks have their

- roots in two totally different worlds. The first is primarily a European
capitalistic industrialized society and the second mainly a pre-industrialized
way of life.




Of the total population only an estimated 6% of adults have any post-school
qualifications, 16% have school-leaving certificates and only 25% have
completed primary school. There is an urgent need to focus on strategies to
accelerate the education and development of the youth of South Africa. With
this in mind, the Education Department of the Free State requested assistance
in establishing norms for the Coloured Progressive Matrices.

Completed CPM profiles were obtained for 2,460 South African children
between the ages of 5 and 12 years. The results reflect responses from
different language groups and economic environments, private, government
and farm schools, and different home environments.

The SPM among Slovakian Gypsies. Jan Ferjencik. Staus: 2 hard copy unpublished
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