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International Handbook of Intelligence

This book is the first international handbook of intelligence ever pub-
lished. It is intended to provide a truly international perspective on
the nature of intelligence. It covers intelligence theory, research, and
practice from all over the globe. Areas covered include Great Britain,
Australia, French-speaking countries, German-speaking countries,
Spanish-speaking countries, India, Japan, Israel, Turkey, and China.
Each author is an internationally recognized expert in the field of in-
telligence. Authors represent not just their own viewpoints but also
the full variety of viewpoints indigenous to the areas about which
they write. Each chapter deals with, for its area, definitions and the-
ories of intelligence, history of research, current research, assessment
techniques, and comparison across geographical areas. An integrative
final chapter synthesizes the diverse international viewpoints.

Robert J. Sternberg is IBM Professor of Psychology and Education
and Director of the Center for the Psychology of Abilities, Competen-
cies, and Expertise at Yale University. He is also 2003 President of the
American Psychological Association.
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Preface

A school psychologist in the United States who was seeking to assess
the source of difficulties of a child with learning problems would be
very likely to give the child a conventional intelligence test, such as the
Stanford-Binet; a French psychologist would be unlikely to use such a
test. The reason for the difference is that the two countries have different
histories and current traditions with regard to the study and understand-
ing of human intelligence. This particular pair of countries illustrates an
especial irony because intelligence testing as we know it began at the
turn of the twentieth century in France with a Frenchman, Alfred Binet,
whereas widespread use of intelligence testing in the United States did
not begin until World War I.

Some fields in psychology and other sciences have a unified his-
tory; others do not. Intelligence is one of those fields that does not. For
example, French-speaking countries have traditions emanating from
Binet and Piaget. English-speaking countries have traditions emanat-
ing from Spearman and Thomson (United Kingdom) and Thurstone
and Thorndike (United States). German-speaking countries have tra-
ditions emanating from Wundt and later, the Gestalt psychologists.
Chinese work on intelligence goes back even to before the Common
Era, when ability tests were used for selection for jobs. Work in several
countries in Africa reveals very different conceptions of intelligence than
in Western countries.

As a result of these varied traditions, histories of the field, textbook
citations to the field, and current practices in the field vary fairly widely
across different national and language borders. As an example, two
widely cited recent reference works on intelligence (Sternberg, 1994,
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x Preface

2000) both contain an overwhelming majority of their contributions from
American contributors, whose points of view on intelligence are likely
quite different from points of view of researchers from other cultures.

The goal of this volume is to present a truly international and unique
set of perspectives on the psychology of human intelligence. This goal
has been accomplished by asking authors from around the world who
are distinguished scholars to write chapters of the volume that speak
to the history and current state of intelligence research in their respec-
tive parts of the world. This book thereby becomes a unique source of
information that is systematically international in its perspectives.

It is not possible in a book of this kind to cover every area in the
world. For example, there is only one chapter from Africa and only one
from each of South America and North America. The decisions about
which areas to represent were complex ones. For example, with regard
to the United States and Canada, although both have excellent scholars
studying intelligence, it is not clear that the U.S. and Canadian traditions
are sufficiently different to justify separate chapters. We were unable to
find a strong enough tradition of psychological research on intelligence
in Mexico and other countries in North America (e.g., Bermuda or the
Bahamas) to justify separate chapters. With regard to South America,
Ricardo Rosas was asked to cover as much of South America as he
could, but he had difficulty finding large volumes of research to cover
from the full complement of South American countries. Europe and Asia
have greater representation in the book in terms of separate chapters,
simply because there are more countries in which there are active and
distinctive research programs.

The book is written for scholars and students with an interest of
any kind in the psychology of human intelligence. Among psycholo-
gists, this includes differential, clinical, cognitive, school, educational,
developmental, counseling, personality, and industrial-organizational
psychologists, among others. But the book may also be of interest to
audiences in education and business. The chapters are written at a level
comprehensible to upper-level undergraduate students.

The book is organized by national or language areas. Each chapter
author was expected to cover:

1. Definitions and theories of intelligence within the area
2. History of research within the area
3. Current research within the area
4. Current techniques of assessment within the area
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5. Comparisons to theory, research, and assessment in other geo-
graphical areas, when possible

The book was written to serve several purposes:

1. It uniquely provides an international perspective on theory, re-
search, and assessment of intelligence.

2. Each chapter has been written by an investigator from the area of
interest.

3. It deals both with the history and current state of work in the
section.

4. Intelligence is by its nature cultural, at least in part. What consti-
tutes adaptive behavior in one culture may constitute irrelevant or
even maladaptive behavior in another country. This book there-
fore seeks to understand intelligence from diverse points of view.

I am grateful to the editorial board of the Handbook for their efforts in
bringing this book to fruition. The editorial board included Paul Baltes,
Berit Carlstedt, Ian J. Deary, Jan-Eric Gustafsson, Elias Mpofu, Ricardo
Rosas, and Lazar Stankov. I also thank Alex Isgut for his help in prepar-
ing the manuscript.

Robert J. Sternberg
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1

Intelligence Research and Assessment in the
United Kingdom

Ian J. Deary and Pauline Smith

overview

British contributions to research and practice in human intelligence are
described and discussed. The emphasis on individual differences in
humans’ cognitive abilities and the search for the origins of human
intelligence differences are British contributions. Some applications of
intelligence testing are described in education, in the workplace, and in
clinical settings. In theory and research, British contributors commune
with those from other countries, especially the United States and, there-
fore, their contributions are not distinctly different. In the application
of intelligence testing there is more United Kingdom-specific practice,
with tests and procedures that are specific to the United Kingdom. There
are differences in practice even within the United Kingdom’s nations.

disseminating and criticizing research on
intelligence: u.k. contributions

There are several U.K. academic psychologists who have written books
on the research surrounding psychometric intelligence-in-the-round.
These include introductory books and higher-level monographs.

Among the entry-level, introductory books – intended for lay peo-
ple, junior students, and other non-experts – there is a range of opin-
ions. Some are critical appraisals of the field but are from researchers

Some of the material preceding the section titled “Recent Developments in Intelligence
Testing in the UK” first appeared in Deary (2001a). Reproduced with permission from The
British Journal of Psychology, c© The British Psychological Society.
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2 Ian J. Deary and Pauline Smith

whose work is within the psychometric tradition (e.g., Cooper, 1999;
Deary, 2001b; Kline, 1991). Included in this group is Brand’s (1996) The
g Factor, which was withdrawn by the publisher soon after publica-
tion despite positive critical evaluations (e.g., Mackintosh, 1996a). Other
books at this level are highly critical of the concept of intelligence and
the psychometric approach more generally. For example, Richardson’s
(1999) book concludes by arguing that intelligence testing should be
banned as a social evil. This is congruent with Richardson’s (e.g.,
Richardson & Webster, 1996) research commentaries, which argue that
reasoning cannot be assessed in a context-free manner, a view contested
by Roberts and Stevenson (1996). Another very negative assessment
of psychometric intelligence research was one of a number of books by
Howe (1997). This accords with Howe’s research into high-level skill ac-
quisition, which tended to emphasize factors other than innate talents,
such as experience and practice (Howe, Davidson, & Sloboda, 1998).

Higher-level books included Mackintosh’s (1998) well-received criti-
cal appraisal of research on psychometric intelligence. This had special
impact because of his disinterestedness: Mackintosh is an expert in ani-
mal learning. His other valued services to intelligence research included
assessments of sex differences (Mackintosh, 1996b), an edited volume
assessing the nature of Cyril Burt’s alleged misdemeanors (Mackintosh,
1995), and his many expert commentaries in the field of intelligence
research (e.g., Mackintosh, 1981, 1996a, 2000). Anderson’s (1992) book
was an original fusion of neuropsychological and developmental psy-
chology with the psychometrics of intelligence, producing a novel ac-
count of the origins, structure, and cognitive bases of intelligence differ-
ences. Deary’s (2000a) monograph was a critical appraisal of the success
of reductionistic research into individual differences in psychometric
intelligence.

understanding intelligence: u.k. contributions

There continues to be discussion and some incomprehension between
those who emphasize the usefulness of experimental versus individual
differences approaches to human cognitive functions, between those
who sought the structure of modal cognitive function in humans and
those who were interested in how and why people differed in these
functions (Novartis Foundation, 2000). Historically, these complemen-
tary points of view were represented in Britain by the difference between
the Cambridge (Bartlett, 1932) and London (Spearman, 1927) schools of
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psychology, respectively. Bartlett paid tribute to the London school’s
forerunner Galton as “a brilliant and original investigator,” dubbing
him “the father of experimental psychology in England” (p. 7). He fur-
ther lauded the contribution made by differential psychologists, “as all
the psychological world knows, in the extremely important work of
Prof. C. E. Spearman” (p. 7). But Bartlett worried that

Such statistical treatment gives, not, indeed, the mode of determination of the in-
dividual reaction, but a picture of trends of response and their interrelations. . . .
Largely by direct influence, but probably also because Galton’s outlook contains
something that is peculiarly attractive to the English temperament, the methods
initiated by him have become very widely used in English psychology, and have
been greatly developed by his successors. (p. 7)

Some commentators bemoaned the separation of differential and ex-
perimental psychology, insisting that it is important to know both the
modal structure and function of cognition as well as the parameters gov-
erning individual differences. Thus, Spearman (1904, 1923) insisted that
the understanding of human ability differences must be founded upon
valid variables delivered by experimental psychologists, and that the
study of intelligence differences must be preceded by an understanding
of the “principles of cognition.” To bridge the gap, Spearman, prior to
writing his statistics-strewn The Abilities of Man (1927), wrote The Nature
of Intelligence and the Principles of Cognition (1923), which was deemed the
first textbook of cognitive psychology (Gustafsson, 1992). Sporadically,
as the 20th century matured, the calls to combine experimental (or cog-
nitive) and differential approaches to human ability and its differences
have echoed more or less strongly back and forth across the Atlantic
(Cronbach, 1957; Eysenck, 1967; Sternberg, 1978; Eysenck, 1995), with
the result being an intermittently satisfying but rather desultory affair
(Deary, 1997, 2000a, 2000b).

A related disagreement was between the British, London-school ap-
proach to intelligence differences and that of Binet and Simon. The
former aimed to “understand” intelligence differences in terms of
elementary psychological processes, such as sensory discrimination and
reaction times (Deary, 1994a, 1994b Galton, 1883; Johnson et al., 1985;
Spearman, 1904), whereas Binet’s approach was to construct a “hotch-
pot” (Spearman’s 1927 epithet) of higher-level tasks to gain a “measure-
ment” of ability (Binet, 1905).

The contrast between Spearman’s and Binet’s approaches is often por-
trayed as a disagreement about the best way to measure human mental
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abilities (see Deary, 1994a, for an historical review and discussion). That
is incorrect: They agreed on the matter of how to measure. They parted
on two other matters. Binet, according to Spearman, preferred a faculty
(modular) structure for mental abilities, whereas Spearman sought a
structure that could incorporate g. Second, Spearman worried that pro-
ceeding with measurement prior to any theory of, or explanation for,
intelligence differences would curtail the necessary work of understand-
ing the general factor. Though Binet’s test might measure the general
factor, its nature was still mysterious:

But notice must be taken that this general factor g, like all measurements any-
where, is primarily not any concrete thing but only a value or magnitude.
Further, that which this magnitude measures has not been defined by declar-
ing what it is like, but only by pointing out where it can be found. (Spearman,
1927, p. 75)

It was these British concerns about the nature of intelligence differ-
ences that would be taken up seriously over half a century later with
the “information processing approach” to intelligence differences (e.g.,
Hunt, 1980; Deary, 2000a, 2000b).

u.k. contributions to understanding the structure
of human intelligence differences

Academic argument about the structure of human intelligence differ-
ences continues (e.g., Mackintosh, 1998; Gardner, 1999; Deary, 2000a).
The central issues of the argument are the best way to construe the as-
sociations among those correlations that occur between psychometric
test scores, and whether such psychometric tests omit important aspects
of human ability. British psychologists made a large contribution to the
partial consensus that emerged in the mid-1980s and early 1990s con-
cerning the structure of psychometric intelligence.

Five of the greatest books in the history of psychometric intelligence
and mental measurement were written by Britons in the first half of
the 20th century: Spearman (1923, 1927), Thomson (1939), Burt (1940),
and Vernon (1950). The authors impress the reader on a number of
fronts: their erudition and knowledge of disparate research literature,
their ability to devise complex novel statistical methods, their empirical
contribution (this must be qualified for Burt; Mackintosh, 1995), and
their contribution to theory. Moreover, they lasted the course. Among
them, they emphasized the facts about psychometric intelligence that
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emerged in the next 50 years: that mental ability differences may be de-
scribed as a hierarchy of more or less specific packets of variance with
g on top; that psychometrics will never explain intelligence differences;
and that ability factors, especially g, should be treated as discoveries to
be explained rather than things in the brain.

Though there seemed to be a U.K.–U.S. argument about the exis-
tence of a general factor for a sizeable portion of the 20th century,
the cognoscenti knew very early on that there was no substantial dif-
ference in results obtained across the Atlantic; it was one of empha-
sis rather than substance. Those who – for example, Gould (1981,
1997) – retained the erroneous notion that Thurstone (1938) rid the scene
of g, or that g is an arbitrary artifact of statistical whim, should note two
things. First, even Thurstone was aware very early on that his data
contained a g factor (Eysenck, 1939). Second, Gould’s (1981) incorrect
comments on the psychometric nature of abilities have been corrected
(Carroll, 1995). Gustafsson (1984) explained clearly why g does not go
away with different factor analytic approaches, and Humphreys (1979)
commented:

The neglect in the United States of the general factor in human abilities has
arisen from the popularity of the group factor model and the almost universal
restriction of that model to factors in the first order only. (p. 107)

Today the converging consensus about mental ability differences in-
corporates ideas from Thurstone (concerning primary-level mental abil-
ities), Burt and Vernon (concerning a hierarchy of intelligence factors
ranging from specific abilities to g with group factors in between) and
Spearman (concerning specific factors and g; in his 1927 book he was
rather dismissive about group factors). Whether one examines the anal-
yses of diverse mental test batteries given to large, discrete samples of
subjects (Undheim, 1981a, 1981b; Gustafsson, 1984; Carretta & Ree, 1995;
Bickley, Keith, & Wolfle, 1995), or considers Carroll’s (1993) standardized
re-analyses of hundreds of mental test data sets gathered throughout
the 20th century, the result is similar: Human mental ability differences
show near universal positive correlations; the packets of covariance in
a heterogeneous mental test battery given to a broad sample of adults
or children can be arranged into correlated group factors; and a g factor
can be extracted that accounts for around 50% of the variance among
individuals. Gustafsson referred to “this unifying model” of mental abil-
ities (p. 193) and summarized its characteristics as follows,
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The Spearman, Thurstone, and Cattell-Horn models may, in a structural sense
at least, be viewed as subsets of the HILI [Hierarchical, LISREL (Linear
Structural RELations)-based] model: the Spearman model takes into account
variance from the third-order factor; The Thurstone model takes into account
first-order variance; and the Cattell-Horn model takes into account both first-
and second-order variance. The Vernon model comes close to the proposed
model: The g-factor is included in both models, and at the second-order level
v:ed [Vernon’s (1950) verbal-educational factor)] closely corresponds to Gc

[crystallised intelligence], and k:m [Vernon’s spatial-mechanical factor] corre-
sponds to Gv [general visualization].

The “three-stratum” (Carroll, 1993) account of human ability differ-
ences is sometimes nowadays referred to as a “theory” (Bickley et al.,
1995; Bouchard, 1998). It is, rather, a taxonomy that construes covari-
ance into different-sized packages that serve the purposes of providing
predictive validity and the substrate for explanatory science. Burt (1940)
warned,

So far as it seeks to be strictly scientific, psychology must beware of supposing
that these principles of classification can forthwith be treated as “factors in the
mind,” e.g., as ‘primary abilities’ or as “mental powers” or “energies.” (p. 251)

It is interesting to see equal criticism thus aimed specifically at both
Thurstone and Burt’s London-school forerunner Spearman.

Similarly, Vernon (1961) was concerned that

the best-established factors, such as Thurstone’s, represent the external qualities
or materials of the tests – verbal, numerical, spatial, etc. – rather than central
mental functions. It may be that statistical analysis alone is incapable of yielding
these more fundamental functional components of the mind. (pp. 138–139)

The exact same factors do not appear from every analysis, nor would
one expect that, given the variation in test batteries, and the possibility –
first suggested by Spearman and Burt – that human abilities might be
structured slightly differently at different levels of ability (Deary et al.,
1996).

Burt’s (1940) mid-century “four factor” (the three strata model plus
error variance, essentially) solution to human ability differences was
very similar to, perhaps even more general than, the model that attracted
some consensus half a century later,

Four kinds of factors may be formally distinguished – (i) general, (ii) group or
bipolar, (iii) specific, and (iv) error factors, that is, those possessed by all the
traits, by some of the traits, by one trait always, or by one trait on the occasion
of its measurement only. . . .
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From the four-factor theorem (as it may be termed) all the familiar factor
theories may be derived. (p. 249–250)

The diamond jubilee of Burt’s (1940) suggestion witnessed many psy-
chometricians unwittingly re-converging on his conclusion. Others con-
tinued to differ to some degree (see Neisser et al., 1996). Among these
was the quondam Briton Raymond Cattell whose influential theory of
fluid and crystallized intelligences recognized correlated general fac-
tors in human ability but, by way of diktat rather than data, never quite
accommodated Spearman’s g (Horn & Cattell, 1966; Cattell, 1998; Horn,
1998).

Godfrey Thomson (1939) was famous within intelligence research for
his statistical innovations and debates with Spearman about the inter-
pretation of the general factor in mental ability. However, whereas his
“anarchic” theory of intelligence differences is largely absent from main-
stream intelligence research worldwide, his lasting contribution might
be the part he played in the Scottish Council for Research in Education’s
(1933) national surveys of psychometric intelligence. In the first of these
surveys, in 1932, almost the entire nation of Scottish children born in
1921 took a version of the Moray House Test on June 1. This test was
like the general reasoning section of the “eleven-plus” tests, which were
used in the United Kingdom between about the 1930s and the 1960s to
select children for different types of secondary school education. Small
pockets of eleven-plus testing remain in the United Kingdom today.
The number of children tested in the 1932 survey was 87,498, represent-
ing well over 90% of the population. As it turned out at the time, this
proved mostly to be a descriptive achievement. However, the data were
retained and, therefore, within Scotland there are high-quality mental
test data for an entire birth cohort. Our research team followed up on
101 of the Scottish cohort 66 years to the day after the original test.
They took the same test using the same instructions and the same time
limit. Comparing the 1932 and the 1998 results on the Moray House Test
gave a correlation of 0.63 (0.73 when corrected for attenuation) (Deary
et al., 2000). Two better-established British contributions to aging-related
studies of intelligence should be noted. Among other cohort stud-
ies worldwide the United Kingdom has contributed some large scale
studies of cognition and aging (e.g., Rabbitt et al., 1993). On the theoret-
ical side, Cattell’s (e.g., 1998) ideas of fluid and crystallized intelligence
find much application in the contemporary study of aging and intelli-
gence differences.
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some causes of human intelligence differences

Spearman’s (1904) first investigations examined the association between
psychometric intelligence and sensory discrimination, an idea that had
been suggested and tried by others, Galton (1883) among them. Review
and re-analyses of largely British studies before and during World War I
showed that there was a small, significant correlation between visual
and auditory discrimination and mental test scores (Deary, 1994a). These
hold up in more recent investigations, and Raz, Willerman, and Yama
(1987) commented that

no matter what the exact mechanisms of information processing underlying
intelligence, Galton’s (1883) suggestion of an important link between “the av-
enues of the senses” and good sense may not be as far-fetched as previously
supposed. (p. 209)

However, correlations between any one information-processing in-
dex and psychometric intelligence are not large, and there are few cur-
rent researchers who search after the Holy Grail (Hunt, 1980) of a single
information-processing index that will explain g or other abilities in the
psychometric hierarchy.

Currently, the lively but heterogeneous research activity that seeks
the causes of psychometric intelligence has the following agenda. It
examines associations between psychometric test scores and indices
of brain function at putatively lower levels of reduction than the test
scores themselves. When correlations are obtained and replicated, it
then considers the possible mechanisms of the associations and the
validity and tractability of the brain indices. Properly self-critical in-
vestigators consider the possibility that, in some cases, the cause of any
correlation might be the reverse of that which is supposed, that is, better
performance on supposedly lower-level brain indices might be caused
by, rather than be the cause of, psychometric intelligence differences.
Collections of this type of research may be found in Eysenck (1982),
Vernon (1987, 1993), and Deary (2000a). For the purposes of a resumé,
it is convenient to describe the state of this area by descending through
different levels of reduction. Thus, brain indices have been sought at, ar-
guably, psychometric, cognitive, psychophysical, psychophysiological,
physiological, and biological levels. The focus of this area is the conti-
nuity that recent research shows with ideas contributed by British psy-
chologists. Though his most prominent contributions were to the science
of personality, the British psychologist H. J. Eysenck championed and
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supported the experimental study of intelligence from the 1960s onward,
several years before such a movement really took off in the United States
(Eysenck, 1967; see also 1982 and 1995).

R. J. Sternberg (1977, 1985) executed inventive experiments using
psychometric tasks. Developing a legacy from Spearman, Sternberg dis-
sected, using a partial cueing technique and regression models, analog-
ical reasoning performance into “mental components.” He chose ana-
logical reasoning because so many past researchers on psychometric
intelligence had placed this type of reasoning near to the center of their
thinking about psychometric intelligence differences. Sternberg’s mod-
els of component function accounted successfully for performance dif-
ferences on reasoning tasks. Sternberg’s components of reasoning bore
strong resemblances to Spearman’s “principles of cognition” (1923), es-
pecially the eduction of relations and correlates. And they also suffered
the same problems as Spearman’s principles and components: They
were brought into being from the armchair and not the lab; they were
never validated outside the rarefied world of the mental test item; and
it was never finally established whether they were components of mind
or merely components of mental test items (Deary, 1997, 2000a).

Successors to Sternberg have also concentrated on reasoning ability
and have applied newer analytic techniques. Carpenter, Just, and Shell’s
(1990) analysis of performance success on Raven’s matrices used sub-
jects’ verbal reports and eye tracking information to construct computer
models of average and good performers on the task. Raven’s (1938) Ma-
trices, a British-built task based on Spearman’s (1923) principles of cog-
nition, is widely acknowledged as just about the best single group test
of g (Westby, 1953; Marshalek, Lohman, & Snow, 1983). It is not easy to
decide whether Carpenter and colleagues got beneath the psychomet-
ric skin of performance of the Raven task or just elaborately redescribed
Raven’s own task building principles, but the key processes involved in
task success were rule-finding (like Spearman’s eductions of relations
and correlates) and keeping track of multiple goals in working memory
(like Spearman’s [1927] mental span).

Working Memory

Accounts of reasoning performance frequently appeal to the British
construct of working memory (Baddeley, 1986, 1992a) as a basis for
individual differences. Working memory is “a limited capacity sys-
tem allowing the temporary storage and manipulation of information
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necessary for such complex tasks as comprehension, learning and rea-
soning” (Baddeley, 2000, p. 418). Baddeley’s articulation of the construct
of working memory arose from the growing problems with the notion
of a single short-term memory store. A key observation was that rea-
soning, comprehension and learning could still take place in patients
whose short-term memory was damaged or in healthy people who
had to remember digits while performing a dual task. Baddeley (1992a)
replaced the single short-term memory notion with a tripartite working
memory model with

an attentional controller and the central executive, supplemented by two sub-
sidiary slave systems. The articulatory or phonological loop was assumed to be
responsible for maintaining speech-based information, including digits in the
digit span test, whereas the visuospatial sketch pad was assumed to perform a
similar function in setting up and manipulating visuospatial imagery. (p. 556)

Baddeley (1992a) described two complementary types of research on
working memory. The first, more British-based, used dual-task method-
ology to examine neuropsychological cases and thereby explore the
modal structure of working memory in humans. This approach domi-
nated Baddeley’s own research. He continued to explore the structure
and function of working memory in humans and, in response to limita-
tions in the original model, added a fourth component. This “episodic
buffer” is

a limited capacity system that provides temporary storage of information held in
a multimodal code, which is capable of binding information from the subsidiary
systems, and from long-term memory, into a unitary episodic representation.
(Baddeley, 2000, p. 417)

The second, more common in North America, devised tests of working
memory to discover whether this construct could account for variance in
related cognitive tasks, including the reasoning tasks that are common
in tests of psychometric intelligence. It is the second approach that has
had such a large influence on intelligence theory. Baddeley (1992b) stated
that

An emphasis on individual differences has the further advantage of linking up
with more traditional psychometric approaches. This appears to be meeting
with some success, since working memory measures appear to correlate very
highly with performance on a range of reasoning tasks that have traditionally
been used for measuring intelligence. (p. 287)
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Using Baddeley’s ideas to construct psychometric tests of working
memory, Kyllonen and Christal’s (1990) structural equation models of
thousands of U.S. armed forces applicants’ test scores found reasoning
and working memory to be highly correlated constructs. They were not
able to decide which of the two had causal precedence over the other
(see also Kyllonen, 1996), but they suggested they were not synony-
mous. Working memory, in Kyllonen’s Cognitive Abilities Measurement
(CAM) test battery, loads .95 on the CAM general factor and this factor
correlated .994 from the Armed Services Vocational Aptitude Battery
(ASVAB) test battery (Stauffer, Ree, & Carretta, 1996). Engle et al. (1999),
using a latent trait approach, found individual differences in working
memory highly related to short-term memory (r = .68) and to general
fluid intelligence (r = .59) but short-term memory was not significantly
correlated with fluid intelligence.

If working memory is so closely related to psychometric intelligence,
then researchers in the latter field would be well-advised to make use of
the extensive neuropsychological, cognitive, and biological information
about working memory in thinking about the elements of mental abil-
ity differences. This would make a nice meeting ground for a proper
reconciliation of the Cambridge and London school approaches to
cognition.

g and Frontal Lobe Function

Working memory is, therefore, a strong British contender as an explana-
tory factor for g. Another British contender is frontal lobe function, as
suggested by Duncan and colleagues (Duncan, Emslie, & Williams, 1996;
Duncan et al., 2000). Duncan argued that low intelligence bears resem-
blances to frontal lobe dysfunction (Duncan et al., 1996). He devised a
task that is performed poorly by people with frontal lobe lesions when
compared with healthy subjects. This involved reading letters from a
temporal stream of stimuli that appear on a computer screen as hor-
izontal pairs of letters or numbers. Every so often a + or – sign ap-
pears, which indicates whether or not the subject should change the
stream (left or right) of stimuli to which they must attend. Duncan
et al. (1996) found people with frontal lobe damage often failed to imple-
ment this instruction, despite being aware of what they should have
done. Among healthy subjects, this failure to implement this so-called
second side instruction correlated –.52 with scores on Cattell’s Culture-
Fair test.
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This evidence for a frontal lobe seat for differences in g was sup-
plemented by evidence from positron emission tomography (Duncan
et al., 2000). Verbal, spatial and numerical tasks were devised in similar-
looking versions that were either low or high on g-loading. In each type
of task the differences in brain metabolism between the high and low
g-loading versions of the task were examined. Common to all three
high g-loaded tasks was activation of an area in the lateral frontal
lobes. Duncan and Owen (2000) reviewed a number of functional neu-
roimaging studies and concluded that there is a “specific frontal-lobe
network that is consistently recruited for solution of diverse cognitive
problems” (p. 475). The evidence was a pattern of recruitment of the
mid-dorsolateral, mid-ventrolateral and dorsal anterior cingulate cor-
tex areas in the frontal lobes.

Therefore, whereas Baddeley has produced a single cognitive func-
tion (central executive of the working memory system) that relates
highly to g differences, Duncan has located g in a single cerebral lo-
cation, associated with “goal activation” (Duncan et al., 1996, p. 293).
These two concepts see application in others’ models of intelligence
differences. Also in the mode of Sternberg’s componential approach,
Embretson (1995) used multicomponent latent trait models to decom-
pose reasoning performance. She found that reasoning performance
differences were well accounted for by two latent traits derived from
the psychometric tests she had devised: general control processing
and working memory. Her opinion was that this modern methodology
was rediscovering some of Spearman’s ideas: “General control process-
ing, Spearman’s mental energy, is the conative directing of attention,
whereas working memory capacity parallels Spearman’s mental span
concept” (p. 184).

Reaction Time

Appeals to cognitive variables in an attempt to account for variance in
human ability differences have leaned heavily on various reaction time
procedures. Buried within Galton’s unanalyzed data from his anthro-
pometric laboratory in South Kensington was some indirect evidence
to link faster reactions with higher mental ability (Johnson et al., 1985).
In recent research on intelligence differences the most researched of
the reaction time procedures is that first described by the British psy-
chologist Hick (1952). He modeled the linear increase in reaction times
as a function of the log of the number of stimulus alternatives in a
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choice reaction time procedure. His epithet for the slope’s psycholog-
ical importance was that it might represent the “rate of gain of infor-
mation” of the subject. Beginning with the German psychologist Roth
(1964), differential psychologists alighted on the possibility that indi-
vidual differences in this slope parameter might account for some of
the individual differences in psychometric intelligence. However, three
decades on from Roth’s pioneering study something rather surprising
has emerged. Along with other favored reaction time procedures, es-
pecially the S. Sternberg (1966) memory scanning task and the Posner
(Posner & Mitchell, 1967) letter-matching task, the Hick task does in-
deed throw up significant correlations with psychometric intelligence
differences (for reviews, see Vernon, 1987; Jensen, 1987; Neubauer, 1997).
Galton was correct, higher test scorers do have faster reactions. They
also have less variable reactions. In all three procedures the effect sizes
are small-to-medium, that is, enough to be interesting but not enough
to “explain” what it is to have high psychometric intelligence. But in
all three procedures the elementary processing stage that attracted the
differential psychologists failed to have any special association with
psychometric intelligence. Thus, the slope in the Hick task, the speed of
memory scanning in the Sternberg task and the speed of access to long-
term memory in the Posner task are outshone by the prosaic indices as-
sessed in the intercept and variability of the reaction times (Neubauer,
1997; Deary, 2000a). It was also British psychologists Barrett, Eysenck,
and Lucking (1986) who showed that not all subject’s reaction time data
agree with Hick’s law.

Much of the research into intelligence and speed of information pro-
cessing is conducted on biased samples, often college and university
students. There has been a lack of studies based on representative sam-
ples. The first large, representative study of reaction time and psycho-
metric intelligence was a result of the West of Scotland Twenty-07 Study.
Among 900 representative 55-year-olds the correlation between scores
on the Alice Heim 4 test and simple and choice reaction times was
−.31 and −.49, respectively (Deary, Der, & Ford, 2001). The correlation
between psychometric intelligence and intraindividual variability was
−.26 for both simple and choice reaction times. These estimates of effect
size are larger than previously reported on more attenuated samples.
These and other results might herald a change in research focus, away
from the supposed processing components that are manufactured from
differences between one reaction time condition and another, to the ba-
sic reaction times and variabilities themselves. Against this trend, some
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British psychologists found an interest in complicating the choice re-
action time procedure by adding an element of discrimination, which
increases the correlation with intelligence (Frearson & Eysenck, 1986).

Inspection Time

At what seems to common sense like a lower level of reduction, still,
than reaction times comes the study between psychometric intelligence
and indices related to sensory processing. Galton (1883) hypothesized
that people with higher levels of mental ability had finer powers of dis-
crimination. But a more prescient lead was McKeen Cattell’s (1886a,
1886b) discovery, in Wundt’s lab, that the minimum stimulus dura-
tion required to make an accurate discrimination might be related to
ability level (Deary, 1986). Also, Burt (1909–10), in his first empirical
study, found a strong association between tachistoscopic recognition
and imputed intelligence level. In the modern era, a mass of research
has accumulated around a procedure termed “inspection time,” and
this research suggests that the efficiency of the early stages of sen-
sory processing have a moderate association with psychometric intel-
ligence. Inspection time was developed in Australia by Vickers, a stu-
dent of the British psychologist Welford (Vickers, Nettelbeck, & Willson,
1972). This task involves a forced-choice, two-alternative discrimination.
Typically, the subject views two parallel lines, one much longer than
the other. Without any pressure to respond quickly, they indicate to
the experimenter which line is longer. The task is made challenging by
exposing the stimulus lines for varying durations, some of them very
brief. Also, the stimulus lines are replaced by a backward mask imme-
diately after exposure. In essence, the task appears to measure the du-
ration needed by a subject to inspect a stimulus before making a simple
decision.

In 1976, Nettelbeck and Lally reported that individual differences in
this simple task correlated substantially with individual differences in
psychometric intelligence. The 25th anniversary of this report was cel-
ebrated by a special issue of the journal Intelligence in 2001 that was
co-edited by the British psychologist Deary (Petrill & Deary, 2001), who
has contributed to the empirical study of inspection time and criti-
cally appraised its place in the theory of intelligence differences (Deary,
2000a, chap. 7). The British psychologist Brand was a major influence
in the spread of influence of inspection time as a theoretically interest-
ing correlate of psychometric intelligence (Brand, 1979, 1987; Brand &
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Deary, 1982). Qualitative reviews, meta-analyses and single large studies
agree that there is a correlation of about .4 between inspection times and
psychometric intelligence (Nettelbeck, 1987; Kranzler & Jensen, 1989;
Deary & Stough, 1996; Crawford et al., 1998).

British contributions to the data and theory concerning the associ-
ation between inspection time and intelligence have been substantial.
These have been reviewed by Deary (Deary & Stough, 1996; Deary, 1996,
1997, 1999, 2000a, 2000b). The historical precedents of inspection time
were first reviewed by Deary (1986), and the first substantial theoretical
critique of inspection time was by Levy (1992). Some of the early in-
spection time studies came from U.K. laboratories (Brand, 1979; Brand
& Deary, 1982). Later, some of the larger and more representative sam-
ples studying the relationship between intelligence and inspection time
were British (Crawford et al., 1998; Deary, 1993; McGeorge, Crawford,
& Kelly, 1996). These tended to find that inspection time had a higher
association with performance scores on the Wechsler Adult Intelligence
Scale-Revised (WAIS-R) battery than with verbal scores, and that inspec-
tion time was associated with g but more strongly with the perceptual-
organizational aspect of the WAIS-R.

Mechanisms to explain this association between inspection time – a
psychophysical task – and psychometric intelligence test scores have yet
to be uncovered; however, British work has made strong contributions
on many fronts. Among the very few studies to include inspection-
and reaction-time measures in the same study was that by Eysenck
(Bates & Eysenck, 1993a). The attempts to explore possible inspection
time phenomena in other sensory modalities was led by British re-
search. Deary, using a task based on pitch discrimination, found that
speed of processing in the auditory modality was associated with psy-
chometric intelligence (Brand & Deary, 1982; Deary et al., 1989; Deary,
Head, & Egan, 1989; Deary, 1994b, 1995). Scottish psychologists Parker,
Crawford, and Stephen (1999) used an auditory task based on spatial
localization and found a similar association, with the advantage that a
higher proportion of people could complete their task compared with
pitch discrimination.

The possible biological bases of the association between inspec-
tion time and intelligence have been pursued prominently in the
United Kingdom. Studies that examined event related brain electri-
cal potentials concurrently with inspection time performance were first
performed in the United Kingdom (Zhang, Caryl, & Deary, 1989a, 1989b;
Caryl, 1994; Caryl, Golding, & Hall, 1995; Caryl & Harper, 1996). These
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studies produced convincing links with the gradient of the excursion be-
tween the N140 and the P200 wave of the event related response: People
with faster inspection time and higher psychometric intelligence have
steeper gradients. The first psychopharmacological study of inspection
time showed no effect of smoking (Petrie & Deary, 1989), though later
studies reported that nicotine improved inspection times (Stough et al.,
1995). Clinical applications of inspection time were pioneered in the
United Kingdom: Deary et al. (1991) found slower inspection times in
Alzheimer’s disease but not in Korsakoff’s psychosis, and Shipley et al.
(2002) showed slower inspection time in people with Parkinson’s dis-
ease versus matched controls. Deary and colleagues have explored the
effect of hypoglycemia on inspection time, demonstrating that low lev-
els of blood glucose slow visual inspection time and low-level auditory
processing at the same time as they affect higher cognitive functions
(McCrimmon et al., 1996; McCrimmon et al., 1997; Ewing et al., 1998;
Strachan, et al., 2001). The first study to explore the brain activation–
deactivation patterns associated with inspection time was conducted
by Deary, Simonotto, et al. (2001). Using functional magnetic resonance
imaging they showed that performing inspection time was associated
with activation in the cingulate gyrus and some temporal, and parietal
lobe areas. There were also areas of deactivation in some frontal, tempo-
ral, and parietal areas. There were similarities between the areas active
during inspection time and those areas active during higher tasks of
psychometric intelligence.

British psychologists have been prominent in the developmental
study of inspection time. Anderson has promulgated a theory that hu-
mans’ “basic processing mechanism” is central to intelligence differ-
ences, can be indexed by inspection time, and does not change its speed
and efficiency with development (Anderson, 1992). Anderson, Reid, and
Nelson (2001) have supported this idea by showing that task familiarity
can explain some apparent developmental changes in inspection time in
children. Deary (1995) showed that individual differences in auditory
processing efficiency were causally related to intelligence differences
in schoolchildren tested at age 12 and followed up at 14 years. At the
other end of the age spectrum, the British psychologist Rabbitt worked
with Nettelbeck on the role of inspection time in cognitive aging. They
found that inspection time could account for much of the variance in
the aging of higher cognitive functions, but that initial recall was an
exception (Nettelbeck & Rabbitt, 1992; Nettelbeck et al., 1996; and see
the re-analyses of these data by Deary, 2000a, p. 245).
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Balancing the view that inspection time might be a lower-level pro-
cessing index responsible for some of the variance in intelligence differ-
ences is an idea that inspection time might be the result of higher-level
processes, that is, a consequence rather than a cause of intelligence dif-
ferences. Theoretically, among the first to articulate this idea were the
British psychologists Mackintosh (1981) and Howe (1988), and among
the first theoretically to refute it was Brand (1987). British research on
the idea that cognitive strategies might account for the association be-
tween inspection time and intelligence have tended to refute rather than
support the idea (Egan, 1994; Simpson & Deary, 1997). Supporting this,
Deary, McCrimmon, and Bradshaw (1997) showed that a latent trait
from three different visual processing tasks, rather than the strategies
associated with any one task, related to intelligence differences.

Brain Size

The idea that bigger brains might be found in cleverer people goes back
to antiquity (the Spanish writer Huarte, 1575, provided an early review),
though the British writer Fuller (1648) wrote equivocally about mental
ability and brain size. Early research on the hypothesis was carried out
in Britain by Galton (1888) and Pearson (1906–1907), who examined
head size and academic achievement. Pearson concluded that there is a
slight correlation between size of head and general intelligence and that
measuring head size would never be a useful contribution to estimating
cognitive function. The advance in this area since the 1980s has been
the opportunity to measure brain size in vivo using magnetic resonance
imaging. Several studies now more or less agree that there is a correlation
up to about 0.4 between brain size and mental ability test scores (Rushton
& Ankney, 1996). Among the studies contributing to this consensus was
the sample studied by the British psychologist Egan (Egan et al., 1994;
Egan et al., 1995). Newer studies concentrate on those areas of the brain
whose volumes correlate most highly with ability test scores (Flashman
et al., 1998).

Evoked Potentials

The issue of whether there are aspects of brain electrical activity that as-
sociate reliably with intelligence differences is not settled. Nevertheless,
British psychologists have contributed prominently to this area of resea-
rch. Two of the most comprehensive reviews of the field were British, by
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Barrett and Eysenck (1992a) and Deary and Caryl (1993). An influential
idea from the United Kingdom was that the “string length” of the evo-
ked potential was related to intelligence differences (A. E. Hendrickson,
1982; D. E. Hendrickson, 1982). This string length was based on the
idea that people with higher ability had more reliable brain-electrical
responses to stimuli. A study by Blinkhorn and Hendrickson (1982) did
show the expected associations, but further research from Eysenck’s
laboratory failed to replicate the effect, and even reversed it at times
(Barrett & Eysenck, 1992b, 1994). The string length measure of individ-
ual differences in evoked potentials remains as one candidate measure
in a relatively confused area of research (Deary, 2000a, chap. 9).

Genetics

One of Britain’s best-known, and regrettable, contributions to the ques-
tion of the environmental and genetic contributions to intelligence was
Burt’s dubious twin data (Hearnshaw, 1979; Mackintosh, 1995). Striking
them from the experimental canon was the only prudent option.

Burt’s results aside, the accumulated family, adoption, and twin
(reared together and apart) data allow the following conclusions: The
heritability of psychometric intelligence is moderately high, as is the
environmental contribution; the heritability is probably higher in adult-
hood and even more so in old age; non-shared environment makes a
larger contribution than family upbringing; much of the heritability of
psychometric intelligence is via Spearman’s g; and some group factors of
ability are more heritable than others (Bouchard, 1998; Devlin, Daniels,
& Roeder, 1997; McClearn et al., 1997; Petrill et al., 1998; Plomin et al.,
2001; Plomin & Petrill, 1997).

The United Kingdom now has, in Robert Plomin, one of the most
effective researchers and communicators in the environmental and ge-
netic aspect of intelligence. His and his coworkers’ voices are effective
over at least three aspects of genetic-environmental research on intelli-
gence. First, Plomin has proved a reasonable and clear communicator of
genetic findings and trends in intelligence research. His reviews and es-
says appear regularly in general journals and successful books (Plomin,
2003; Plomin et al., 2001; Plomin & Petrill, 1997; Plomin & Crabbe,
2000; Plomin, 2001a, 2001b; McGuffin, Riley, & Plomin, 2001). Second,
Plomin has employed classical behavior genetic methods such as twin
studies and applied them to answer new questions, such as aspects of
developmental change in intelligence and molarity versus modularity
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of cognitive functions. This multivariate genetic research has shown, for
example, that much of the high heritability of specific cognitive func-
tions in old age arises primarily from the high heritability of g at that
age (Petrill et al., 1998). However, Plomin’s research demonstrated the
relative independence of mental abilities and their genetic influence
in the first few years of life, and that there is a developmental trend
from modularity to molarity in early childhood (Price et al., 2000; Petrill
et al., 2001).

Third, Plomin is among the world leaders in the application of
molecular genetics techniques to the study of intelligence differences.
Classical behavior genetic studies’ findings point to sources of variance
in ability test scores. They do not offer tractable accounts of the bio-
logical mechanisms of ability differences. A start on this longer and
more interesting road is being made by the application of molecular
genetic research to psychometric intelligence differences (McGuffin &
Martin, 1999; Plomin & Crabbe, 2000). British research features promi-
nently, because of Plomin and his team’s IQ QTL (quantitative trait loci)
project at the Institute of Psychiatry in London and collaborating insti-
tutions. Though mental handicaps were previously the focus of genetic
research into ability levels, this has shifted to include normal and excep-
tional ability (Daniels et al., 1998). The aim of the IQ QTL project is to
search for associations using over 3000 genetic markers and to replicate
any findings in other samples (Plomin et al., 1995; Petrill et al., 1996;
Plomin & Craig, 2001; Plomin, 2000; Hill et al., 2001). No one should
doubt the difficulties of such a project: There are an unknown number
of genetic influences on different abilities; some smaller or greater pro-
portion of these might have effect sizes too small feasibly to be detected;
even finding an association just announces the start of a tortuous job
of unraveling the route between gene effect and ability level; there are
so many loci to investigate that Type 1 errors will be common (Petrill
et al., 1998; Wahlsten, 1999). Already, the IQ QTL project has thrown up
some non-associations (e.g., with polymorphisms of the Apolipoprotien
E gene; Turic et al., 2001) and some possible associations (e.g., with poly-
morphisms of the cystathionine beta-synthase gene; Barbaux, Plomin,
& Whitehead, 2000). Commentators agree that progress in this field
will include cognitive constructs related to information processing at
some level of explanation between psychometric phenotypes and biol-
ogy as revealed (if it is) by molecular genetic associations (Gottesman,
1997). Plomin and Crabbe (2000) call this process of investigation “be-
havioural genomics.” Another hopeful sign is that research focus is on
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understanding human differences in cognitive aging, rather than on
brave new world scenarios of increasing mental ability in normal peo-
ple (MacLullich et al., 1998).

Group Differences

The now-retired-but-still-active British psychologist Richard Lynn has
contributed prominently to several issues in human intelligence re-
search. For example, he contributed information to the differentiation
hypothesis of intelligence, which suggests that there is a stronger g fac-
tor at lower levels of intelligence (Lynn, 1992; and see Deary & Pagliari,
1991; Deary et al., 1996), and he contributed an hypothesis to explain the
Flynn effect of increasing IQ scores by suggesting that nutritional im-
provements might explain the effect to some extent (Lynn, 1990). Among
his best-known contributions are those on group differences in cognitive
abilities, including sex and ethnic differences. Against much prevailing
opinion (including that from the United Kingdom; Mackintosh, 1996b),
Lynn used European and American standardization samples to argue
that there are sex differences in intelligence, with men scoring higher on
verbal IQ on the Wechsler tests (Lynn, 1998; Lynn & Mulhearn, 1991).
Lynn, Irwing, and Cammock (2002) studied undergraduates and found
that males had higher scores on a test of general knowledge. They used
this to argue that the Wechsler results were not due to test bias. Another
consistent topic addressed by Lynn is ethnic group differences, where
he has especially addressed the issue of relatively high scores among
Japanese people (Lynn, 1982; Lynn, 1991; Lynn, 1994; Lynn, 1996a). In
particular, he has argued that Asian people have higher scores on non-
verbal reasoning and spatial ability, but less of a mean advantage on
verbal ability (Lynn, 1987). Work on sex and ethnic differences in in-
telligence is inherently controversial, and Lynn’s work especially so.
The controversy has been increased with Lynn’s spate of books that ap-
peared in his years of retirement. He set out his arguments concerning
dysgenic trends – with an emphasis on intelligence and personality –
in modern populations (Lynn, 1996b) and a companion volume con-
ducted a reassessment of eugenics (Lynn, 2001a). These books recall
Galton’s original interests in the late 19th century, and it will surprise
many that books with such titles appear in the 21st century. Lynn also
echoed another centuries-old British (Scottish, cf. Adam Smith) interest
by addressing IQ as a cause of differences in the relative “wealth of na-
tions” (Lynn & Vanhanen, 2002). Lynn also wrote a history of the Pioneer
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Fund, the organization that funds, for the most part, research into the
genetic and ethnic bases of intelligence differences (Lynn, 2001b).

recent developments in intelligence testing
in the united kingdom

Ability testing in the United Kingdom proceeds within several separate
domains, with surprisingly little interaction between them. The educa-
tion system provides the most widespread use of cognitive testing in
the United Kingdom though, even here, cognitive assessments are con-
ducted within either a pedagogical context or a clinical context. The first
type of testing, usually of whole classes or cohorts, is done by teachers
or administrators. The second type, of individual children, is done by
educational psychologists. The occupational world also engages in con-
siderable cognitive testing. Finally, what can loosely be termed “clin-
ical testing” takes place within the mental health domain. It overlaps
to some extent with the educational and occupational contexts, but in-
volves clinical psychologists or neuropsychologists, rather than teachers
and human resources professionals or occupational psychologists. Even
academic psychologists, who are best placed to integrate the three ar-
eas, generally work within one of the three domains, with the exception
of those few U.K. researchers working on theoretical studies of “intelli-
gence,” whose work has relevance across all domains (e.g., see Cooper,
1999; Deary, 2000a; Mackintosh, 1998). The separation of these forms
of testing is perpetuated by the organizational structure of education,
employment, and healthcare in the United Kingdom, and by the sepa-
rate training and professional associations of the individuals concerned.
Regulation of testing has developed within the different contexts, with
occupational testing standards being in place for many years, while edu-
cational standards, encompassing the work of teachers and educational
psychologists, are being developed at the present time.

Educational Testing

Pedagogical/Group Testing
Educational ability testing in the United Kingdom has evolved
from the middle of the 20th century, when it was dominated by
the so-called eleven-plus test (11+) mentioned earlier. This was a
group-administered test, typically of verbal reasoning, given to pupils
during the year in which they became 11 years old. The results were
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used to select who would go on to academically elite grammar schools
and who would go to “secondary modern schools.”1 This system of
selection was widely vilified by academics, teachers, and educational
psychologists, perhaps most notably by Brian Simon (1953, republished
1971). Simon noted that the system created great inequalities in edu-
cational opportunities for those who did and did not obtain grammar
school places. For example, he claimed that in 1952 only one child in
22,000 went directly from a secondary modern school to a university.

Much of the concern about the inequities of the 11+ subsided in
the light of widespread introduction of non-selective “comprehensive”
schools from the 1960s onward. However, in a few regions of the United
Kingdom, state-funded selective schooling persists, with what are now
termed “transfer procedures” still involving the use of cognitive ability
testing, alongside tests of English and mathematics in some cases. In the
past 15 to 20 years, there has been a marked shift to a use of non-verbal
reasoning tests in addition to or instead of verbal reasoning tests for
such selection purposes. This has been motivated partly by a desire to
broaden the cognitive basis of the assessment but mainly by concerns
about fairness. There is a belief that non-verbal tests are less likely than
verbal ones to favor the white, middle-class children whose cultural and
educational background is thought to be best reflected in the subject mat-
ter of the verbal tests. The tests used are compiled from item banks held
by NFER-Nelson, which were originally created in the light of theoret-
ical developments in cognitive and differential psychology (see Smith,
1986). The increased preference for non-verbal reasoning tests is also
reflected in voluntary testing programs carried out by head-teachers,
with the NFER-Nelson Non-Verbal Reasoning test series outselling the
equivalent verbal series to a substantial degree.

Another minor but interesting use of cognitive testing at age 11 is that
for City Technology Colleges (CTCs). These are 15 secondary schools
that are funded partly by private sources and partly by direct grants
from the government. They aim to provide children with a technology-
based general curriculum, and are charged with taking in a compre-
hensive ability range, reflecting the local communities that they serve.
They ensure this by testing all applicants and then selecting a normal
distribution of children from across the score range, rather than tak-
ing the highest scorers. In the past few years, 14 of the CTCs have

1 In a few areas of the country, a tripartite scheme of secondary education existed, with
technical schools also being available for the education of children.
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co-ordinated their entry procedures and are currently using a non-verbal
reasoning test as the basis of their pupil selection.2

By far the most widespread use of cognitive testing in U.K. schools
takes place within the non-selective, comprehensive schools. This is for
the purposes of gaining indications of the likely academic achievement
of pupils and for providing a baseline against which to judge the “value
added” by the schools. Much of this testing takes place when pupils
enter the schools at age 11 years, though some schools test or retest
two years after, in order to contribute information about relative cog-
nitive strengths to decisions that are then made about subject choices
for examination courses. The most widely used test for these purposes
is the Cognitive Abilities Test or CAT, published by NFER-Nelson and
adapted from the CogATTM series (Thorndike, Hagen & Lorge, 1954–
1993; Lohman, Thorndike & Hagen, 2001), with around 800,000 answer
sheets being sold in 2000. The CAT consists of three batteries: ver-
bal, quantitative, and non-verbal, measuring reasoning processes us-
ing words, numbers, and shapes, respectively. Overlapping levels serve
ages 9 to 14 years.

The theoretical framework underlying CogATTM is based upon two
models of human abilities: Vernon’s (1961) hierarchical model and
Cattell and Horn’s fluid- and crystallized-abilities model (Cattell, 1987;
Horn,1988). Vernon’s model provided the concept of a three-level struc-
ture with g at the apex, major group factors below this and more specific
factors at the lowest level. Cattell and Horn’s model has been used more
directly, to determine the nature of the batteries and the tasks repre-
sented within them. All the batteries measure fluid reasoning (Gf), the
verbal and quantitative batteries also measure crystallized abilities (Gc)
and the non-verbal battery also measures general visualization (Gv). The
mean CAT score gives a measure of overall general reasoning ability, or g.
From this, it seems that CogATTM and CAT constitute an embodiment of
the drawing together of the Vernon and Cattell-Horn models discussed
earlier (e.g., Gustafsson, 1984).

The “indicator” service uses the mean CAT score, based on the three
standardized battery scores, since this yields the closest relationship
with subsequent academic achievement, except for English, where the
verbal battery alone is slightly better. The Pearson correlations between
test scores at age 11 or 12 and different school examinations at age

2 The 15th CTC specializes in the performing arts and so bases its selection on other
methods.
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16 years are between 0.45 (with art and design) and 0.76 (with mathema-
tics). The correlation with summary scores for overall General Certificate
of Secondary Education (GCSE) performance are all over 0.7. Similar in-
dicators for national assessments in English, mathematics and science
at 14 years and at 11 years (based on the easier levels of CAT given in
primary schools) show correlations as high as 0.87 and 0.83, respectively,
with average marks (Fernandes & Strand, 2000; Strand, 2001).

These remarkably high levels of predictive validity may to some
extent reflect the fact that group tests of verbal reasoning necessar-
ily involve basic reading skills and general knowledge and those of
quantitative reasoning involve some simple arithmetic. However, it is
noteworthy that the non-verbal battery alone, which uses only shapes as
content, achieves high correlations with future achievement (e.g., 0.64
with GCSE mathematics, 0.72 with national tests at age 14 and 0.69 at age
11). This degree of association is not limited to CAT scores: the NFER-
Nelson Non-Verbal Reasoning 8/9 test has been found to correlate 0.66
with marks in national tests at age 11 (Strand, 1999). The newest version
of the CAT, CAT3, has been designed to reduce as far as possible the
extent to which it assesses prior learning rather than reasoning and also
to minimize any “middle-class” bias in the item content. It will be inter-
esting to discover in due course if these changes reduce the correlations
with future achievement to any substantive degree.

While mean CAT scores provide the best predictors for examination
performance, schools are strongly encouraged to look at the separate
battery scores in order to gain valuable diagnostic information about
the strengths and weaknesses of individual children. As Carroll (1993)
concluded after a discussion of the CogATTM and other batteries, there
is no “universally valid resolution” of the controversy about the relative
worth of single index g versus multiple abilities. It is necessary to eval-
uate and choose the best approach for each situation. In this setting, the
g score provides the best prediction of overall performance in almost all
school subjects, but the group factors yield information of pedagogical
value.

Finally, some cognitive testing takes place in schools as part of the
process of career guidance for pupils aged 14 and above. Test batteries
typically used for this purpose include the Morrisby Battery (Fox &
Morrisby, 1991) and the Differential Aptitude Tests for Schools (Bennett,
Seashore, & Wesman, 1997).

It is worth noting that the cognitive testing that now takes place
in U.K. schools does so within a context of vastly increased use of
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standardized achievement testing over the past 10 to 15 years. The in-
troduction of national curricula within each of the U.K. countries and
associated methods of assessment has led to pupils and teachers having
far greater familiarity with the mechanics of standardized assessment
than used to be the case.

Individual Educational Testing
Educational psychologists in the United Kingdom, as in many countries,
are divided as to the value of psychometric testing. A few local authority
services do not use such tests at all on principle but the majority of pub-
lic sector educational psychologists, and most “independents” (who do
private assessments for a fee) make pragmatic use of individually ad-
ministered cognitive tests as part of their assessment of children. The
increasing number of legal cases concerning educational provision for
children with special needs is adding to the pressure to provide “objec-
tive” evidence of cognitive abilities. Educational psychologists tend to
use one of two instruments: the Wechsler tests, the Wechsler Preschool
and Primary Scale for Intelligence (WPPSI) and the Wechsler Intelli-
gence Scale for Children (WISC) IIIUK (Wechsler, 1989; Wechsler, 1992);
or the British Ability Scales, BAS II (Elliott with Smith & McCulloch,
1996).

The Wechsler tests are widely used because they are well established
and accepted internationally and because most educational psychol-
ogists have been introduced to them during their training. The 1992
U.K. norms for WISC IIIUK have made the test even more attractive to
U.K. users, as has the provision of associated achievement batteries for
reading, language, and numeracy (WORD, WOLD, and WOND, com-
bined into the Wechsler Individual Achievement Test, or WIATUK (Rust,
1995) and a software package to facilitate scoring and interpretation
(Wechsler Scorer Version 2.1, The Psychological Corporation, 1997). Al-
though some users are content to report the established IQ composites of
Full-Scale, Verbal and Performance, the more psychometrically sophis-
ticated make use of the four-factor solution, which provides index scores
for verbal comprehension, perceptual organization, processing speed,
and freedom from distractibility. The processing speed index, composed
of Coding and Symbol Search, seems to be of diagnostic value when as-
sessing children for dyslexia (see Turner, 1997).

The other battery commonly used in the United Kingdom is the
BAS II, the most recent U.K. version of the series of batteries that
began with development work in the 1960s and 1970s leading to the BAS
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(Elliott, Murray, & Pearson, 1979) and progressed through a U.S. version,
the Differential Ability Scales or DAS (Elliott, 1990) to its current form.
Although the original plans for this battery were for a U.K. intelligence
test – the original name was the British Intelligence Scale – it had as a
primary focus from the outset “special abilities” to be measured by the
many component scales. Elliott (1975) explained that the research team
aimed to provide practitioners with a flexible tool that could be used to
test hypotheses about the source of difficulties experienced by particu-
lar children. It was never intended that the full battery would be given
to each child routinely.

The BAS did provide IQs – termed General, Verbal, Visual, and Short-
Form – but by the time DAS and BAS II were created, Elliott had re-
moved all reference to IQ and provided composites that were more
narrowly defined in relation to psychometric g. In BAS II, these consist
of three composite or cluster scores, comprising two scales each, which
together combine to create a six-scale measure of general conceptual
ability (GCA). The Technical Manual for the BAS II (Elliott with Smith &
McCulloch, 1997) reports the results of both confirmatory and ex-
ploratory factor analyses of the component scales. The confirmatory
analyses for both the Early Years Upper Level and School Age Batter-
ies showed that three-factor models fitted the data better than either
one- or two-factor models (see Table 1.1). The data for the Early Years
Lower Level, covering ages 2.6 to 3.5 years, was best fitted by a one-factor
model. Elliott et al. (1997) advocate interpreting BAS II by working from
the top down. That is, the GCA will be the best summary of a child’s
abilities unless there are significant differences between the component
clusters, in which case the group factor level will provide the most mean-
ingful summary. The cluster scores have actually proven to be a more
fruitful level of analysis than the GCA, assessing as they do a child’s
verbal, spatial, and non-verbal (“pictorial” in the Early Years Battery)
reasoning abilities.

The distinction between the spatial and non-verbal clusters is an
important one. The spatial cluster assesses the ability to perceive,
analyze, and remember spatial relationships, and gives little scope
for obtaining high scores by using verbal mediation strategies. In
other words, it represents the broad visualization factor (Gv) in the
Horn-Cattell-Carroll model (Cattell, 1971; Horn, 1985, 1988; see discus-
sion in Elliott et. al, 1997). The non-verbal cluster represents the fluid
intelligence factor (Gf), assessing the ability to formulate and test hy-
potheses, identify relationships and apply these to new information. To
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table 1.1. Confirmatory Factor Analyses of the British Ability Scales II

a. Early Years Battery. Scale Loadings for the one-, two-, and three-factor models.
Ages 3.6–5.11 (N = 241).

Factor Loadings

Two-factor Three-factor

One- Non- Pictorial
Scale factor Verbal verbal Verbal Reasoning Spatial

Verbal Comprehension .67 .70 .78
Naming Vocabulary .66 .69 .75
Picture Similarities .49 .53 .79
Early Number Concepts .80 .79 .50
Pattern Construction .55 .62 .62
Copying .59 .67 .69

b. School Age Battery. Scale Loadings for the one-, two-, and three-factor models.
Ages 6.0–17.11 (N = 1133).

Factor Loadings

Two-factor Three-factor

One- Non- Pictorial
Scale factor Verbal verbal Verbal Reasoning Spatial

Word Definitions .77 .83 .83
Verbal Similarities .79 .86 .86
Matrices .64 .72 .73
Quantitative Reasoning .67 .74 .75
Recall of Designs .56 .61 .66
Pattern Construction .55 .60 .65

perform effectively in the non-verbal scales, the test-taker has to use
visual and verbal information and to engage in higher level executive
processing in order to co-ordinate and integrate them effectively. The
tasks involved, matrices and numerical analogy completion, thereby
constitute good measures of “working memory” (Baddeley, 1986). It
is therefore not surprising that the non-verbal cluster yields the high-
est loading on g since, as noted earlier, academic research has con-
cluded that g and working memory are often factorially near-identical
(Kyllonen & Christal, 1990; Stauffer, Ree, & Carretta, 1996). Factor anal-
yses of the U.S. standardization data for DAS, reported by Elliott (1997),
also support the equivalence of the non-verbal reasoning factor, Gf and
the higher order g.
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In addition to the clusters, BAS II provides several “diagnostic scales,”
which load less highly on g but supply information on specific ar-
eas of strength or difficulty such as information processing speed and
short-term auditory memory. Finally, three brief achievement scales are
included, which can be used with the GCA to perform discrepancy anal-
yses. This approach to identifying dyslexia is controversial but nonethe-
less much used in the United Kingdom, where some local authorities
limit provision of additional support to those in the most extreme 1%,
2%, or even 1.5% of children, as far as IQ/GCA – achievement discrepan-
cies are concerned. The more psychometrically sophisticated go beyond
the mere assessment of underachievement, as defined by a regression
analysis linking achievement and ability, to look for additional evidence
of information processing deficits, since underachievement can have so-
cial, personal, and motivational causes as well as intellectual ones. Recall
of Digits and Speed of Information Processing are particularly valuable
in the diagnosis of dyslexia (see Turner, 1997).

Educational testing in the United Kingdom can therefore be char-
acterized as un-self-conscious use by educators of dazzlingly effective
g-based group tests of academic potential and self-conscious but prag-
matic use by educational psychologists of individually administered
ability tests, with both types of test gradually evolving toward a closer
fit with recent academic research into cognitive abilities.

Occupational Testing

Occupational testing in the United Kingdom encompasses a far wider
variety of instruments and suppliers than the other domains. Also, this
domain is currently marked by much more regulation, training, and
advice than the others in the United Kingdom. The British Psycho-
logical Society (BPsS), working with major test publishers, developed
Levels A and B as qualifications in the use of ability and personal-
ity assessments, respectively. These were intended for anyone using
tests and questionnaires, such as human resource professionals, not just
for psychologists. Publishers use the possession of these qualifications
as part of their criteria for access to their assessments. Additionally,
the BPsS publishes compendia of test reviews by experts as guides in
choosing appropriate instruments (Bartram & Lindley, 1997; Lindley,
2000).

There is widespread application of traditional paper-and-pencil tests
of reasoning, which are used in many large organizations as part of a
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selection or development process (the latter generally meaning selection
of current employees for new, more-demanding responsibilities). Ex-
amples of graduate level tests are the Graduate and Managerial
Ability Tests (GMA, Psychometric Research and Development Ltd, 1985)
and the Critical Reasoning Test Battery (CRTB, SHL, 1982–1991). Tradi-
tional reasoning tests are also used in Further Education settings as
initial assessments, to help in the context of career guidance or course
selection. At least some of the traditional types of reasoning batteries
have been designed with reference to the relevant research in cognitive
psychology (e.g., General Ability Tests Two, GAT2, Smith, Whetton, &
Caspall, 1999).

The exact nature of such batteries depends upon the educational
level of the candidates for whom they were designed, but they usu-
ally involve separate assessments of verbal, numerical, and sometimes
non-verbal/abstract reasoning, with the users able to pick whichever
combination best suits their assessment purposes. Tests intended for
graduates or for selecting people for graduate-level posts typically
include verbal items embedded in text; either discrete blocks of text
with several items attached (e.g., GMA or SHL Critical Reasoning Test
Battery) or a textually presented scenario linking all the items in the
test (e.g., ASE Critical Reasoning Tests, CRT, Smith & Whetton, 1992).
Numerical items at this occupational level are also textually presented,
though a wide variety of commonly used graphical elements are also
used, e.g., pie charts, graphs. Tests intended for lower levels of educa-
tional achievement avoid the use of text, except when reading compre-
hension is deliberately being assessed. Instead, verbal reasoning tends
to be assessed via analogical reasoning or classification, since these tasks
require only single-word reading. Text-free formats are also used for nu-
merical reasoning assessment, e.g., GAT2 Numerical uses a variety of
grids in which numbers are entered via some underlying rule. Using dif-
ferent grids enables many items to be devised without involving mathe-
matical attainment beyond an elementary level. A similar approach has
been taken in GAT2 Non-Verbal, a matrices-type test that increases the
“eduction of relations” element of reasoning by using grids that permit
a wider range of possible relationships than traditional 3-by-3 matri-
ces. A different approach to ensuring that task difficulty lies mainly in
the relationship-seeking aspect of the task is used in GMA Abstract, a
test intended for high level assessment. It uses a classification task in
which the test-taker has to identify the rules underlying membership of
groups of figures and then assign new figures. The task is based upon



P1: JPK/GBQ P2: JPK
0521808154c01.xml CY344/Sternberg November 19, 2003 9:52

30 Ian J. Deary and Pauline Smith

the “Bongard problems” described by Hofstadter (1979), and requires
flexibility in identifying classes at differing levels of analysis.

The considerations outlined above highlight one of the major themes
behind current occupational testing in the United Kingdom, namely,
the concern for fairness. Although developing later than in the United
States, since the late 1980s, there has been an increasing awareness
among most corporate test users of the need to avoid any unfair adverse
impact on one or another sex or ethnic group. Publishers have addressed
this need at the stages of test use and test design. For test users, they
have provided guidance in the form of training courses (e.g., SHL’s Fair
Selection course) and in published materials (e.g., ASE’s Testing People
Fairly; see Mathews, 1999), to encourage users to take steps such as con-
ducting job analyses and validity studies so as to ensure that the tests
used are appropriate and effective.

At the design stage, publishers have considered sex and ethnic fair-
ness throughout the development process, by choosing test formats
carefully, reviewing trial items, conducting item bias analyses, report-
ing group scores differences and offering advice in the test manuals on
how to use tests fairly (see Feltham & Smith, 1993; Feltham, Baron, &
Smith, 1994). Item bias analyses are statistical procedures that are carried
out to identify any items that are disproportionately difficult for one sex
or ethnic group, once their overall performance is taken into account.
One difficulty faced by U.K. test developers is that it is very difficult
to obtain sufficiently large samples of ethnic minority groups3 to en-
able the most powerful, Item Response Theory (IRT)-based methods of
item bias analysis to be conducted at the item-trialing stage. However,
it has proven possible to achieve worthwhile results by substituting the
Mantel-Haenszel procedure, which provides a good approximation to
IRT-based analyses, though with much smaller groups (Hills, 1989).

A different approach taken by some test authors and publishers is to
develop new types of cognitive assessment that may prove less likely
to show adverse impact. It is claimed that the job-related Aptitude for
Business Learning Exercises, or ABLE series of assessments (Blinkhorn

3 Not only are ethnic minority populations in the United Kingdom fairly small, but they
consist of several groups whose socio-economic and cultural backgrounds differ signifi-
cantly, so they cannot be pooled to increase numbers without obscuring effects upon one
or other of them. For example, people of Indian origins cannot be pooled with people
of Pakistani or Bangladeshi origins because those of Indian descent will, on average, be
more advantaged in their socio-economic and educational backgrounds than the other
two groups.
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& Johnson, 1996–2002), are fairer than more traditional reasoning tests.
These assessments are scenario-embedded, cover a range of contexts
from finance to customer service and legal specialists, and are suitable
for any job level from helpline operatives to senior managers and pro-
fessionals. Each test includes a learning, and then an applying, element,
requiring candidates to employ reasoning processes to glean underlying
rules or valid conclusions from data.

Another major theme in U.K. occupational testing is the wish to ex-
pand the types of intellectual measures available, taking account of
conceptualizations like the “multiple intelligences” of Gardner (1983,
1999). In particular, there is much corporate interest in being able to as-
sess “emotional intelligence,” defined by the work of Salovey & Meyer
(1990) and Goleman (1995, 1998) to encompass self-awareness, motiva-
tion, empathy, and social skills. Although most publishers still cover
these elements within their personality assessment instruments, an in-
strument has been developed in the United Kingdom that is specifically
focused on emotional intelligence, as conceptualized by Goleman and
others (EIQ, Dulewicz & Higgs, 1999).

Finally, occupational testing is at the forefront of moves towards em-
bracing new technology as a means of delivering assessments. Most
U.K. publishers have been offering scoring and assessment manage-
ment systems in software form for many years. This is also the case to
some extent in other domains of U.K. test use, particularly educational
psychology. Increasingly, occupational test suppliers are now providing
assessments in CD-Rom form and are working toward on-line delivery
of assessments.

However, there is an increasing awareness, as in other countries,
that on-screen delivery, especially in an on-line environment, presents
a whole range of new concerns about practical matters like security
and wider issues regarding validity. This is more worrying in relation
to ability testing than for personality assessment, and various parties
are beginning to conduct equivalence studies and develop guidance
information for users. The United Kingdom hosted an International
Test Commission conference on computer-based testing and the Inter-
net in June 2002. The mission of this conference was to generate out-
comes that would aid the development of international good practice
guidelines. It considered the use and misuse of electronically trans-
mitted assessments and addressed the methodological, technical,
professional, and ethical issues that arise from the use of new technol-
ogy within testing. The resulting draft guidelines are currently being
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considered and revised with the aim of producing the final version by
August 2004.

Clinical Testing

Clinical psychologists in the United Kingdom tend to be the most con-
servative in their use of ability tests. The Wechsler series are by far the
most commonly used, and the provision of U.K. validation samples and
promise of “increased clinical utility” in the new Wechsler Adult Intel-
ligence Scale (WAIS)-IIIUK and Wechsler Memory Scale (WMS)-IIIUK

(Wechsler, 1997) will doubtless help to consolidate this tendency. This is
hardly surprising, given that the Wechsler batteries were originally in-
tended as clinical instruments and have been extensively used in clinical
research.

Clinical psychologists also make use of the National Adult Reading
Test (NART-2, Nelson & Willison, 1991). This test assesses the ability to
read non-phonetic words, which is unaffected by dementia and brain
injuries. The scores have then been co-normed with WAIS-R, to allow
estimation of the test-taker’s premorbid intelligence level.

Aside from Wechsler-linked instruments, clinicians use the British
Picture Vocabulary Scale II (Dunn et al., 1997) in assessing the receptive
language ability of younger clients. This is a U.K. version of the Peabody
Picture Vocabulary Scale (Dunn & Dunn, 1997), which simply requires
the test-taker to point to one of four line-drawings in response to a
spoken word. Clinical use is also made of Raven’s Matrices, a Scottish
assessment of non-verbal reasoning (see later). The United Kingdom’s
enviable system of national mortality and morbidity records allows as-
sociations to be computed between intelligence and health. For example,
data from the Scottish Mental Survey of 1932 were matched with records
of death and National Health Service records of allocations of people to
general medical practitioners. This exercise provided the first evidence
that childhood IQ is related to longevity (Whalley & Deary, 2001).

Cross-Domain Assessments

While the vast majority of tests used in the United Kingdom are specific
to one or other domain, as described above, there are two exceptions
that have played an important role across all areas of U.K. psychology,
most notably in academic research. These are the AH tests developed
by the late Alice Heim and the Progressive Matrices tests developed by
J. C. Raven.
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The AH series was developed between 1947 and the late 1970s, by
Alice Heim and colleagues (Heim, 1947; Heim, Watts & Simmonds,
1956–1983) at the Psychological Laboratory, Cambridge. They cover six
difficulty levels, suitable for ages from 5 years to managerial level grad-
uates. The parallel tests for youngest children, AH1X and AH1Y, are
entirely non-verbal, consisting of line drawings of people, birds, ani-
mals, and shapes. There are four subtests, covering: series, classes-alike,
analogies, and classes-unlike. The next level are AH2 and AH3, which
are parallel in content and difficulty and suitable for ages 10 and above.

The AH4 test, for assessing school-leavers and the general adult pop-
ulation, and AH5, for assessing higher ability adults, were the earliest
tests devised by the Heim team, originating in the 1940s and 1950s. As
Heim notes in her introduction to the later AH6, these tests were devised
when psychometricians believed that g equalled non-verbal reasoning,
so they consisted of two parts, one with verbal and numerical items
and one with non-verbal items. In so doing, the tests reflected Vernon’s
(1950, 1961) hierarchical model of g with major group factors v:ed and
k:m, especially since some of the non-verbal items clearly required spa-
tial visualization in addition to reasoning.

By the time that AH6 was being developed in 1970, Heim had come
to believe that this structure over-emphasized non-verbal reasoning, be-
cause high-level tests were primarily used as measures of scholastic ap-
titude, which was not best predicted by non-verbal tests. Consequently,
the two versions of AH6 have a reduced proportion of non-verbal items.
The AH6 SEM, intended for scientists, mathematicians, and engineers,
has equal proportions of verbal, numerical, and diagrammatic items,
whereas the AH6 AG (Arts and General), intended for everyone with-
out a science background, comprises a half verbal, a quarter numerical,
and a quarter diagrammatic items. The AH2 and AH3 tests, devised
after the AH6, share the AH6 SEM structure.

Ironically, recent research findings have returned to the belief that
non-verbal reasoning may be the best indicator of overall g (e.g.,
Gustafsson, 1984), suggesting that perhaps Heim’s earlier AH4 and AH5
might prove the better assessments of g. However, for the purposes of
predicting future performance in traditional academic courses, the redu-
ced non-verbal content may be advantageous. It is interesting to note
that the CAT, described earlier as a good indicator of future school per-
formance, also has the AH2/AH3/AH6 SEM balance of item types.

In their early days, the AH series were widely used. They were appre-
ciated for their wide range of item types, presented within the separately
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timed sections in a spiral omnibus – which rotated the item types while
increasing the difficulty. They also provided excellent guidance to test
administrators and introduced more thorough example and practice
sections than other tests available in that era. In recent decades, they
have been largely superseded in the occupational domain by the wide
range of modern tests, but they still occupy a favored position among
U.K. academics.

The earliest forms of the Progressive Matrices Series predate the AH
series somewhat, with the RECI Series of Perceptual Tests (Raven, 1938,
1939) being adopted in 1941 by the U.K. military as the primary general
intelligence test, to counteract the fears of educational bias in verbal tests
(see Vernon & Parry, 1949). An initial version of the Advanced Progres-
sive Matrices (APM) was created by Raven in 1943 for selecting officer
candidates. In the decades since, the tests have undergone some content
revisions and re-ordering but retain their basic nature. The items in them
consist of figures set out in a 3-by-3 layout, with one cell missing. The
test-taker has to select the missing piece from eight options. The first few
items in the Standard Progressive Matrices (SPM) and the APM consist
of continuous wallpaper patterns over the same 3-by-3 area, with one
piece missing. Later developments include the Coloured Progressive
Matrices (CPM), for younger children or people with intellectual im-
pairments of one or other type (e.g., learning difficulties, dementia), as
well as parallel forms of the three levels and a plus version of SPM, to
cope with the increase in test-takers who score near the top of the SPM
range, as highlighted in the IQ drift research of Flynn (1987).

The tests are based on Spearman’s (1923, 1927) two-factor theory of g,
and are designed to assess eductive ability, one of the two components
of g. Raven and his colleagues also developed a series of vocabulary
scales (Mill Hill and Crichton Vocabulary Scales) to assess the second
component, reproductive ability.

The factorial structure of Raven’s Matrices has long been the subject
of investigation and debate (e.g., Vernon & Parry, 1949 to Carroll, 1993),
with most researchers concluding, as noted earlier, that the SPM are a
fairly pure measure of g possibly with some element of visualization.
An in-depth analysis by Carpenter, Just, and Shell (1990) concluded
that the SPM measured the ability to “induce abstract relations and the
ability to dynamically manage a large set of problem-solving goals in
working memory.” This is in accord with the analysis of the BAS II
Matrices test outlined earlier, and it may explain the conflicting views
about the suitability of matrices-type tests for assessing dyslexics. The



P1: JPK/GBQ P2: JPK
0521808154c01.xml CY344/Sternberg November 19, 2003 9:52

Intelligence Research and Assessment in the United Kingdom 35

manual for the SPM states that the test “has found application in the
diagnosis and handling of various forms of dyslexia,” and that some of
those children having great difficulty in school work obtain high scores
on the SPM. However, doubts have been expressed about its suitabil-
ity for assessing all dyslexics (Turner, 1997), and results discussed by
Elliott (1997) indicate that the DAS and BAS II Matrices and Quantitative
Reasoning scales can be especially difficult for some dyslexic children.
Elliott interprets this as evidence of a “weakness in the integration and
processing of complex information from the verbal and visual systems.”
Given the earlier discussion of the role of working memory in Matri-
ces, it seems it might equally well be characterized as a working mem-
ory deficit, particularly in the use of verbal processing to support a
visual task.

The reputation that the Raven series has for being a pure measure of
g and its use in over 100 countries may explain why such a vast research
literature has been amassed using the test. The research supplements
published with the series list many hundreds of studies, providing nor-
mative reliability and validity information.

Clinical psychologists, and those with a medical background, will
know that mental tests find huge and growing application as indicators
of brain integrity in uncountable medical conditions. To end this section,
however, two British contributions are recorded. The age pattern of in-
dustrialized countries has shifted to containing more old people. Short
of frank dementia, the issue of cognitive decline has become a major
medical research topic since it is known that retention of cognitive func-
tion predicts quality of life and survival (Korten et al., 1999). In addition
to testing current cognitive function, it is important to know the relative
level of people’s previous mental ability. This is almost never available.
In cases where early life mental ability differences have been retrieved,
even though the estimates are poor and the population sample rather
unusual, they have proved invaluable (e.g., in the Nun study; Snowdon
et al., 1996). Therefore, the British innovation of estimating premorbid
ability levels by assessing the ability to read words that do not com-
ply with normal phonological rules stands as a major achievement in
mental testing (Nelson, 1982; O’Carroll, 1995). Nelson’s National Adult
Reading Test combines the simplicity of conception and widespread
application that put it on a par with Binet’s original test in providing
a quick-and-dirty answer to a pressing practical need. Recently it was
shown that the NART scores of healthy people aged 78 years correlated
.69 with their IQ scores at age 11 (Crawford et al., 2001).
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conclusion

The main foci of concern about the structure of psychometric intell-
igence – namely, the general factor and the hierarchy of more specific
abilities – are, in large part, British-originated contributions to the in-
ternational research effort. Similarly, searches for explanations of in-
telligence differences among genes, reaction times, brain size, and so
forth were ideas and efforts that began with British scientists. More
recently, British scientists have contributed alongside others to these
research topics. The most recent original British conceptual contribu-
tion to intelligence research is Baddeley’s construct of working memory.
The application of psychometric ability tests is more U.K.-specific than
the research. Some occupational and educational tests and their large-
scale use in the respective settings have been described. In the clinical
sphere a notable British contribution has been the articulation and mea-
surement of the concept of premorbid IQ, using the National Adult
Reading Test.
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Intelligence

Theory, Research, and Testing in the Nordic Countries

Berit Carlstedt, Jan-Eric Gustafsson,
and Jarkko Hautamäki

introduction

This chapter describes research on intelligence and practices of assess-
ment in the Nordic countries. For the purposes of this chapter, the Nordic
group of countries is taken to comprise Denmark, Finland, Norway and
Sweden. These four small (between 4 and 9 million persons) countries,
share many characteristics. Three of the countries (Denmark, Norway,
and Sweden) have highly similar languages, which are typically un-
derstood across countries. The fourth country (Finland) has a Swedish-
speaking minority, while the main language (Finnish) is a quite differ-
ent language than the other languages. All countries also have a high
standard of living and are what is often referred to as “welfare states,”
with societal solutions to problems such as medicine, health care, unem-
ployment, and education. From a cultural point of view, there are also
are many similarities among the four countries, which go far back in
history.

definitions and measurement of intelligence
in the nordic countries

Conceptions of intelligence in the Nordic countries have been very
strongly influenced by the psychometric research traditions that were
developed in Britain, the United States, and elsewhere. There has,
thus, been a strong focus on development and adaptation of tools for
measuring intelligence and on empirical approaches in research on
intelligence.

49
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development of testing

As was observed by Carroll (1982), the fundamental principles of the
technology of intelligence testing were well established by the 1930s,
whereas the development after this time may be described as elabo-
rations, extensions, and refinements of these basic principles. Before
World War II the Nordic countries tended to be more oriented toward,
and influenced by, continental Europe (primarily Germany and France),
whereas after World War II, English-speaking countries, and primarily
the United States, exerted the strongest influence.

The Early Decades

Use of ability tests in Norway dates back to the first decades of the 20th
century. Typically, test instruments were imported from other countries,
performance tests being used in their original versions and language
tests after translation (Hagtvet & Undheim, 1988). As early as 1913,
Looft (1913) used the Binet test in Norway to test school children. A
Norwegian adaptation and standardization of the 1916 Stanford-Binet
test was published by Lofthus (1931), and the Norwegian version of the
1937 Terman-Merrill revision of the Stanford-Binet test was published
by Sandven (1954).

In Sweden, intelligence testing was introduced by Jaederholm (1914),
who in his doctoral dissertation translated the Binet and Simon (1905,
1908) test into Swedish and reported results from several empirical stud-
ies comprising fairly large groups of school children at different age
levels. One of the questions studied by Jaederholm was whether the
quite heterogeneous test items included in the Binet test measure a gen-
eral factor of intelligence, as would be hypothesized from the Spearman
(1904b) two-factor theory. Jaederholm concluded from an analysis of
correlations among test items that these supported the existence of
a general factor, even though he hesitated to conclude that the re-
sults supported Spearman’s view that general intelligence is a unitary
factor.

In Finland, too, the Binet-Simon scales were introduced early by
Lilius (1913). Lilius (1916) presented the Binet-Simon 1911 scales, the
Meumann 1914 scales, and the Jaederholm 1914 scales. There were also
some other early applications of the Binet scales (e.g., Rosenqvist, 1919)
and analyses of the educational implications of differences in intelli-
gence (Ensiö, 1917). The major issue was the question of basic intellectual
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requirements for selection to higher levels of education from compul-
sory school.

Denmark had an early translation of the Stanford-Binet test in the
1930s. It was standardized for children and used by school psycholo-
gists. For a long time this was the only test that was available, and it was
often used for adults as well. However, the test produced misleading
results for adults.

To summarize, in Finland, Norway, and Sweden there was early, di-
rect contact with the French research, but the strong influence on actual
test use came via Lewis Terman at Stanford University in the United
States and particularly through the 1916 Stanford-Binet test and the
1937 Terman-Merrill revision. The death of Alfred Binet in 1911 is one
possible reason why the ground-breaking work done in France did not
have a stronger influence on early use of intelligence tests in the Nordic
countries.

Development from the 1930s

In Norway tests have continued to be imported, particularly so after
World War II. Among individual tests, the Wechsler family of tests has
had the strongest impact. Beverfelt, Nordvik, and Nygård (1967) stan-
dardized the Wechsler Adult Intelligence Scale (WAIS), and new norms
for young adults were established by Engvik, Hjerkin, and Seim (1980).
The revised version of the Wechsler Intelligence Scale for Children
(WISC-R) was standardized on a large nationwide sample by Undheim
(1978a), and the Wechsler Preschool and Primary Intelligence Scales
(WPPSI) were published in a Norwegian edition by Langset (1984).

Several group tests have been translated from English and stan-
dardized for use in Norway, such as the Kuhlman-Anderson Test by
Ribsskog (1941), the Illinois Test of Psycholinguistic Abilities by
Gjessing, Nygaard, and Solheim (1975), and the Raven Progressive
Matrices test by Eckhoff (1978). A Norwegian test based on Thurstone’s
model was published in 1948 by Mønnesland (1948; see Hagtvet &
Undheim, 1988, for further information).

In comparison with the other Nordic countries, Danish psychological
research has been more influenced by European continental lines of
thought than by Anglo-American approaches. Thus, during the 1930s
and 1940s Danish research was strongly influenced by the psychology
of perception and by Gestalt psychology in particular. One example of
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a researcher contributing to Gestalt psychology is Edgar Rubin, who
has become immortalized through his figure-ground picture, the Vase,
presented in most textbooks on psychology.

However, in Denmark, too, the Wechsler tests have been made avail-
able. WAIS was introduced in the late 1950s and has been standardized
for the age groups 20–30 and 40–50 years when Mortensen, Reinisch,
and Teasdale (1989) in a research project related it to the military draft
board test. The performance tests of WISC were initially used with U.S.
norms but since 1975 Danish norms have been available. In 1996 a test
named DEP (short for Dansk Evneprøve) built on the British Ability
Scales and Differential Ability Scales was standardized in Denmark and
used for the testing of school children (Spelling, 1999). Currently, psy-
chologists in Denmark have access to the WAIS-R, WISC-III, and WPPSI.
The Wechsler scales are the ones most commonly used in both research
and in clinical settings. The Dansk Psykologisk Forlag, which publishes
tests for the Danish market, offers in its catalogue two cognitive tests
besides the Wechsler tests: the Raven Progressive Matrices and a Dutch
non-verbal intelligence test for children (Snijders-Oomen).

In Sweden, too, psychologists rely on imported and translated tests
to a rather large extent. The Terman-Merrill test was translated into
Swedish in 1960 from the 1937 version of Stanford-Binet Intelligence
Scale (Hellström, 1960). Recently, the WISC III and the WPPSI-R tests
have been translated and normed for the Swedish population, and the
WAIS-R test is also available.

However, in Sweden test constructors have been quite prolific in de-
veloping their own intelligence tests, and there has been less of a re-
liance on translated tests than in the other Nordic countries. This de-
velopment goes back to the 1940s, and the influence that Thurstone’s
(1931, 1947) method of multiple factor analysis achieved toward the end
of that decade. Siegvald (1944) published a major study on intellectual
differences between the sexes. The 600-page book provides a thorough
summary of intelligence theory and research at that time. The Spearman,
Thorndike, and Burt views on the structure of intelligence are described,
but it also refers to many German researchers and to Binet, which indi-
cates that up to the start of World War II there were strong influences
from the European continent on Swedish research on intelligence. How-
ever, after World War II Thurstone’s factor analytic methods and the
Primary Mental Abilities (PMA) model (Thurstone, 1938) were intro-
duced and had considerable impact, which possibly partly is due to the
fact that Thurstone was of Swedish origin. For example, Husén (1948)
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applied Thurstone’s method of multiple factor analysis in the analysis
of test data and observed that “test construction has been released from
the subjective judgments of the meaning of the tests, and from the one-
sided dependence of the external, and in most cases very unreliable,
validity criteria” (p. 7). At Göteborg University, a series of doctoral dis-
sertations were completed in which different domains of intelligence,
such as spatial abilities, were investigated with the Thurstonian method-
ology (Björsjö, 1951).

On the basis of such research, several group test batteries were pub-
lished for different purposes, in most cases before 1970. The batteries
were, among other things, constructed for testing of conscripts (see sec-
tion on Military Test Development), to help young students make their
way through comprehensive school (Härnqvist, 1960), and for testing
of feebleminded subjects (Kebbon, 1968). Other test batteries were de-
veloped or adapted for the measurement of aptitude for different edu-
cations and occupations (Westrin, 1967; Psykotekniska Institutet, 1970)
but also for the assessment of cognitive ability in clinical applications
(Dureman & Sälde, 1959). All these tests had the Thurstone (1938) model
of primary mental abilities as the theoretical starting point, even if some-
times the full score was used as a measure of general cognitive ability.

In the late 1960s a project was started under the leadership of
Sten Henrysson to develop a test to be used as an instrument for
selection of students to higher education. The resulting instrument
(Högskoleprovet, or Swedish Scholastic Aptitude Test, SweSAT) was
to some extent modeled after the Scholastic Aptitude Test (SAT) pub-
lished by the College Board in the United States. The first version of
the test, which was published in 1977, consisted of six subtests: two
reasoning subtests with mainly mathematical content and four verbal
subtests (vocabulary, general information, reading comprehension, and
study techniques). The scores on the six subtests were summed into
a total score on the basis of which the applicants were rank ordered.
Originally, only applicants who had not obtained grades from upper
secondary school could take the test, which meant that the number of
persons taking the test each year was limited. However, starting in 1991
everyone who filed an application to higher education could be admit-
ted either on the basis of grades from upper secondary school or on the
basis of the SweSAT score. This has caused the number of test takers
to increase dramatically. The increased importance of the test also has
prompted research to be conducted on different aspects of the test, to
which we return in a later section.



P1: JAO/IVO P2: JPK
0521808154c02.xml CY344/Sternberg November 19, 2003 10:0

54 B. Carlstedt, J.-E. Gustafsson, and J. Hautamäki

In Finland the development has been quite similar to that in
Sweden, with an emphasis on test development along with adaptation
of tests developed in other countries. During the 1930s Koskenniemi
(e.g., 1938) contributed several pieces of work on intelligence and on is-
sues of measurement. Among other things he analyzed the intellectual
requirements for the upper secondary school, and he also analyzed the
role of the test situation in the estimation of intelligence (Koskenniemi,
1938). There were close relations to Torsten Husén, in Sweden. These
relations were important in forming the Finnish version of educational
psychology.

The Salomaa Scales, the first standardized scales for children and
adults, were made of adapted Binet-Simon items (Salomaa, 1938) and
were used in practical psychological applications, for example, family
counseling offices, and in research. The 1937 version of the Terman-
Merrill adaptation of the Binet-Simon Scales was the basis for the
Finnish translation and adaptation (Lehtovaara, 1960). This version
has been widely used under the label the TML Scales (Terman-Merrill-
Lehtovaara).

Just as was the case in Sweden, factor analysis exerted a strong influ-
ence on psychological research in Finland from the late 1940s into the
1960s (Korkiakangas, 1977), and this held true particularly for the field
of intelligence. Major contributions using factor analysis were made by
Takala (e.g., 1953) and his students in studies on different aspects of abil-
ities and skills, with a focus on visualization and psychomotor aspects
of personality. Ahmavaara (1954) presented an important extension of
the factor analytic method, the transformation analysis of factorial data, to
compare the outcomes of factor analyses in different studies, which was
also applied in a series of substantive contributions (e.g., Ahmavaraa,
1957a, 1957b, 1963).

In 1948 a study designed to test Thurstone’s model was conducted
under the name “The Great Study on Mental Abilities” (see AVO, 1981).
In the study 62 paper-and-pencil scales for the estimation of primary
abilities were given to 311 university students. The by-hand-calculated
factor analysis yielded a nine-factor solution, and after repeating the
analyses by genders, there were three more factors. The interpretation
was made that the g-factor existed but at the same level as the primary
factors.

In Finland several test batteries designed to measure narrow abilities
have been published. The KTK-Performance Scales (Elonen, Takala, &
Ruoppila, 1963) include several performance measures, among others
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a psychometric adaptation of Vygotsky Blocks. The Finnish vocational
guidance office also has designed several factor tests. Because of the na-
tional coverage of the offices, it was possible to produce national norms
for the reliable scales. The scales are used both as reference tests in vari-
ous studies and still, to some extent, in vocational guidance. They were
also used recently as the criteria in an intervention study on cognitive
education (Scheinin & Mehtäläinen, 1999).

The Illinois Test of Psycholinguistic Abilities (ITPA) was standardized
in 1972 (Kuusinen & Blåfield, 1972). The standardization sample also has
been followed up in a longitudinal study that has shown the power of
intelligence measures to predict later school achievement and also the
stability of school careers as these are reflected in grade piont averages
(Kuusinen & Leskinen, 1988).

In Finland, as well as in other countries, a separation of the lines
of intelligence research slowly took place. The academic institutions
ceased being active in research on intelligence. Applied psychologists,
however, still needed the intelligence scales. The publishing house of
psychologists was founded in 1970 to serve the need for psychological
tools. The TML test, for example, became outdated but was still in use
in the late 1970s. But the practical needs required new solutions, which
were provided by the introduction of standardized tests, most notably
WPPSI, WAIS and WISC.

The first translation of WAIS was made in 1971, but the norms ap-
plied still were the U.S. norms. The first standardized WAIS scales were
published in 1992. The WAIS-III reference data have just recently been
collected, and it is expected that the new version will be published in
2004. The WISC translation was first published in 1984, and these scales
have been in extensive use in educational psychology and in other psy-
chological services for children.

In the new standardizations it was found that either the old norms
were simply old and the tests too easy, or that the new norms were based
on items that were too difficult. The discussions in professional circles
ended with the revelation that, indeed, the norms have to be renewed
frequently and that the standardization has to be based on representative
samples.

Military Test Development

Clinical applications and psychological counseling in schools, and par-
ticularly in special education, have been major areas of application of
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ability tests in the Nordic countries. Another important area in which
tests have been used in the Nordic countries is in screening for enlist-
ment in military service. Since this has involved test development, there
is reason to describe the trends in and influences on this development.

During World War II the Norwegian defense collaborated with psy-
chological institutions in Canada, Great Britain, and the United States
and observed the investments in development of psychological tests
and what could be gained in using systematic assessment of intelli-
gence in selection (Riis, 1988; Torjussen & Hansen, 1999). Applicants to
the Norwegian defense schools had to pass psycho-technical tests be-
ginning in 1946, and at the same time it was decided that tests were to be
used for the classification of soldiers. The so-called U-battery was pub-
lished in its first edition in 1949. Three tests (Mathematical Problems;
Figure Rules, which was similar to the Raven Matrices; and Synonyms)
yielded a measure of general ability (Rist, 1982). The current version of
the battery includes four tests: Figure Rules, Number Series, Technical
Comprehension, and Verbal Items. It is evaluated as a composite score,
reflecting general ability, and as scores on each test.

In Denmark the Draft Board Screening Test (DBST) was developed
in the late 1950s, based on ideas contributed by the Danish statistician
Georg Rasch. Rasch outlined the principles for the test construction, and
his son-in-law, Børge Prien, a psychologist, constructed the tests. Within
eight months Prien created the four tests of cognitive ability that since
1957 have been used for testing young men at military draft boards. The
tests – Letter Matrices, Verbal Analogies, Number Series, and Geomet-
ric Figures Test – are constructed so as to make guessing impossible, by
requiring the respondents to produce the answers. A sum of the correct
responses on all four tests is computed, and the score level is used to de-
cide whether the conscript is suitable for duty. A contemporary Danish
psychologist at the University of Copenhagen (E. L. Mortensen, personal
communication, November 8, 2001) regards the DBST as one of the best
cognitive ability tests ever constructed. It has never been changed, and it
is still used. The full population of young men, except for approximately
5–10%, is tested every year.

In Sweden, the Enlistment Battery was developed in its first
form in 1944 by Torsten Husén, who because of Swedish neutrality
had to wait until the end of the war to get information about the
American military testing experiences. As mentioned earlier, Norway
could get access to this knowledge during the war, because Norwe-
gian pilots got their training in Canada, and some Norwegian officers
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worked in Britain during the war. From 1944 until today, nine versions of
the Enlistment Battery have been developed (Carlstedt, 2000). The first
version included eight subtests of varying content and emphasized the
measurement of the general factor. Group test batteries used in the mil-
itary in the United States from World War I onward were sources of in-
spiration. Theoretically, the work was strongly influenced by Spearman
and his concept of general ability. The test constructors evidently strived
to measure g with the first batteries. The 1947 version made an even
better g test, in that three new inductive tests were included. In 1948
the test was improved in a number of ways to increase the reliability
of the test: Items of the same type were administered together; the test
instructions were separated from the problems of the tests; time limits
were not as tight; multiple choice responses were given, and so forth
(Husén, 1948). At this time Thurstone’s multiple factor analysis was
used in the analysis of data, and for more than 30 years Thurstone’s
primary factor model had a very powerful influence on the view of in-
dividual differences and on test development. This influence was also
obvious in the Enlistment Test Batteries used up to 1994 (see Carlstedt,
2000).

The Enlistment Battery of 1994 meant a break with the former tra-
dition in that it was strongly influenced by the hierarchical model of
Undheim and Gustafsson (see below), and also by development in item
response theory (IRT) and adaptive computer-administered testing. The
computer-administered battery of 10 tests is evaluated according to a
hierarchical model in which all tests contribute to the G factor, but the
inductive tests do so most strongly. The remaining variance is captured
in two factors orthogonal to G named Gc

′
and Gv

′
. Gc

′
captures resid-

ual variance of the verbal tests and Gv
′

residual variance of the spatial
tests.

In 2000 the Enlistment Battery was transformed into a semi-adaptive
version. According to IRT-based parameters of the difficulty of the items,
each test was divided into three shorter tests of three difficulty levels.
Based on the results of an initial test common to all subjects, the difficulty
level of the next subtest is chosen. The difficulty level of the next test is
determined on the basis of all earlier test results achieved. One aim of the
semi-adaptive testing is to improve the efficiency of the measurement
by letting each subject solve the items that discriminate best at his level
of performance, and another aim is to reduce testing time.

Psychological selection and testing started in 1947 in the Finnish De-
fense Forces. The first test battery employed tests similar to those of the



P1: JAO/IVO P2: JPK
0521808154c02.xml CY344/Sternberg November 19, 2003 10:0

58 B. Carlstedt, J.-E. Gustafsson, and J. Hautamäki

Americans and was used for selection of fighter pilots in the Finnish
Air Force. Thurstone’s structure of intelligence factors and the theory of
multiple aptitudes guided the design of this first test battery and several
other test batteries in the Finnish Defense Forces.

The enlistment test battery for screening and classifying of conscripts
was taken in use in 1955. In 1981, the old tests were replaced with new
ones with new norms and higher validity. The new tests were Matrices,
Verbal Relations, and Arithmetic Problems. These tests are still used for
screening and classifying conscripts (Vainikainen, 1998).

Sinivuo (1977) conducted a validity study of the Air Force psycho-
logical test battery. Based on data from 10 years, he developed a re-
gression model for the military pilot selection. The measured abili-
ties in the Air Force test battery were reasoning (induction), verbal
ability, spatial ability, numeric ability, mathematics, mechanical knowl-
edge and skill, visualization, memory, restructured closure, reaction
time, processing speed, timesharing, psychomotor skill, and personal-
ity traits. In the very homogeneous group of reserve officers (N = 151),
the multiple correlation between the psychological tests and the crite-
rion of flying skills varied from .35 to .55. General intelligence (g) and
the mathematical-logical reasoning test predicted success in theoretical
subjects.

In 1996, it was unclear if those tests earlier included in the Air Force
psychological test battery were measuring all the critical abilities needed
in modern fighters and in other man–machine environments. New the-
ories of modern cognitive psychology have guided the ability test de-
velopment. When the Finnish Air Force purchased new modern F/A
18 fighters in mid 1990s, there were several signs that the work of the
pilot was dramatically changed. According to a task analysis of F/A
18 radar attack missions (Haavisto & Oksama, 1997), the abilities that
needed to be measured were defined.

The following cognitive abilities (and psychometric abilities) are
measured and studied in the new Air Force ability test battery: fluid
intelligence, crystallized intelligence, working memory (WM) (visu-
ospatial and verbal WM), short-term memory (STM) (visuospatial and
verbal STM), information processing speed, simple and choice reac-
tion time, visual tracking, vigilance, two-hand coordination, multi-
limb-coordination, multiple-task performance, coordination, and atten-
tion switching. Experimental and correlational studies for validating
the new cognitive measures are being conducted (Haavisto & Lehto,
2003).
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Trends and Problems in the Development of Testing

From the short review of the development of testing and of test devel-
opment in the Nordic countries presented here we can identify com-
monalities as well as differences among the countries. First, it may be
concluded that in all countries tests have been imported, translated,
and supplied with local norms. The Binet tests and, more recently, the
Wechsler tests thus have exerted considerable influence in practical ap-
plications of individual testing, and even though these tests are essen-
tially atheoretical, they certainly have had an impact on conceptions of
the nature of intelligence. As was observed by Hagtvet and Undheim
(1988) this strong influence from human ability research conducted in
the United States “mirrors the cultural stream of technological influence
generally and the direction of research more specifically” (p. 263).

In Sweden and Finland the ambition to adopt such standard mea-
sures has been somewhat less marked than in the other countries, and
instead there has been a stronger emphasis on development of new tests,
with the Thurstone model as the primary source of inspiration. These
developmental efforts mainly took place in the 1950s and the 1960s, but
since 1970 there have been few new tests or updates of previously pub-
lished tests. This is a source of great concern, because not only is the
test material growing obsolete, but so are the norms. The phenomenon
of rising test scores in the population over time (the so called “Flynn
effect,” after Flynn, 1984), which in particular has been observed for
tests of non-verbal problem-solving ability, makes this a very serious
problem indeed.

The problem of norms also affects the imported tests. In several in-
stances, it has not been possible to secure data from sufficiently large
and representative samples for purposes of establishing the norm ta-
bles. This may be one reason why both in Sweden and Denmark the
recently completed standardizations of WISC III have been regarded
with some doubt, since the norms by the users of the tests are viewed
as being too harsh for certain age groups. The problem keeping the
norm tables of the tests current also has been strongly felt in all the
countries, and there is an almost constant need to renorm all the major
tests.

The technology of intelligence testing is a complex one, even though
it is impossible to tell just by looking at a test (see Carroll, 1982, for a
more elaborate discussion of what is involved in the technology of test-
ing). In particular, it requires vast amounts of data, which are difficult
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and expensive to collect. Given that the Nordic-language populations
are small, the potential market for each edition of a test is limited, which
makes norming and renorming of tests economically risky projects. This
harsh economical reality exerts a serious threat to the quality of intelli-
gence testing in any country with a language that is spoken by a limited
number of people.

methodological developments

Psychometrically oriented intelligence research relies on advanced sta-
tistical methods, and ever since the days of Spearman (1904a, 1904b)
there has been an interplay between development in the substantive and
the methodological areas. Nordic researchers have contributed some
methodological innovations that have influenced research on intelli-
gence and practices of assessment both locally and elsewhere.

One of the central assumptions in research on intelligence is that the
distribution of scores is approximately normal. This issue was empiri-
cally investigated by Jaederholm (1914), to whom we have already re-
ferred. He investigated the distributions of test scores within and across
age groups and arrived at the conclusion that they closely approximate
a normal distribution within age groups. A similar investigation was
done concerning the grading practices of school teachers. Here, too,
Jaederholm concluded that the grades assigned followed the normal
distribution, even though differences in harshness and leniency of grad-
ing between teachers could also be observed. These results were later to
be taken as a basis for the construction of a new grading system, which
was based on the idea that the grades should be normally distributed in
the population. Common achievement tests were to be used to ascertain
the level of performance of the class in relation to other classes in the
country.

A very different position was taken by the Danish statistician Georg
Rasch. He found it difficult to accept the assumption about normally dis-
tributed test scores, and he was skeptical about factor analysis. Propos-
ing an alternative methodology that did not require any distributional
assumptions but instead invoked assumptions about unidimensional-
ity and item homogeneity, Rasch (1960, 1966) developed a measurement
model that made it possible to determine the difficulty of items, irre-
spective of the distribution of ability in the group of persons taking
the test, and to determine the ability of persons irrespective of the diffi-
culty of the items included in the test. This so-called Rasch model is now
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recognized as one member of the family of test-theoretic models referred
to as latent-trait models, or item-response theory models, which form the
core of modern test theory.

Rasch trained most of the Danish statisticians and psychologists with
an interest in psychometrics, so his standpoint and own methodological
contributions exerted a strong influence on the education of Danish psy-
chologists and their way of regarding the measurement of intelligence.
In certain areas, like clinical neuropsychology, this influence has been
weaker, but the negative attitude toward factor analysis and the normal-
ity assumption has been a strong influence on approaches to analysis of
tests in Danish educational psychology (Mortensen, 2001).

Although factor analysis has never been a popular method in
Denmark, it has attracted quite a lot of attention among Swedish and
Finnish researchers. As has already been mentioned, Thurstonian mul-
tiple factor analysis came to significantly influence test devlopment
in Sweden and Finland, and Ahmavaraa’s (1954) contributions have
already been described. Interest in factor analysis developed among
statisticians as well, and Jöreskog published a dissertation on statistical
estimation in factor analysis (see Jöreskog, 1967). After the disserta-
tion, Jöreskog continued his work on multivariate statistical methods.
This resulted in a wide array of new techniques, such as a method for
confirmatory factor analysis (Jöreskog 1969, 1970), techniques for factor
analysis in multiple populations (Jöreskog, 1971), and a general method
for analyzing relations among sets of variables, some of which could be
unobserved (Jöreskog, 1973). This general method was implemented in
a series of computer programs referred to as LISREL (Linear Structural
RELations), of which the first more generally useful version (LISREL III)
was published in 1973 (Jöreskog and Sörbom, 1973), and the most recent
version (LISREL 8.50) was published in 2001 (Jöreskog et al. 2001). This
methodology, which is now generally referred to as structural equa-
tion modeling, has been extended in a large number of different ways
by Jöreskog himself, and by his students and colleagues, and it is now
widely applied in research on intelligence. In Nordic research in this
field the technique has been used by, among others, Gustafsson (1984)
and by Undheim and Gustafsson (1987).

Not only statisticians made methodological contributions. During
the 1960s and early 1970s several pieces of work on methodologi-
cal problems in factor analysis and test theory were published (e.g.,
Henrysson, 1962; Werdelin & Stjernberg, 1971), as well as textbooks
(e.g., Magnusson, 1961), and the level of competence in quantitative
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methods and differential psychology generally was high in the depart-
ments of psychology and education. These departments shared, at this
time, responsibility for the education of psychologists, and psychomet-
rics and test theory were given a rather strong emphasis in the training
programs. However, in the late 1960s and during the 1970s the strong
emphasis on testing both in the professional practice of psychologists
and in the education of psychologists was challenged. As a consequence,
test theory, differential psychology, and practical training in testing more
or less disappeared from the education of psychologists in Sweden.

research on intelligence

It is quite impossible to review the history of research on intelligence in
the Nordic countries in a few pages, so here we restrict the presentation
to some of the main lines of research.

Test Validity

One of the most essential characteristics of a test is its validity
(Messick, 1989). Hagtvet and Undheim (1988) observed that the common
practice of importing tests from one cultural context (e.g., the United
States) to another cultural context (e.g., one of the Nordic countries)
is implicitly based on an assumption of universal (or at least Western)
validity. They also observed that this assumption is probably based (or
can be based) on the presence of certain common cultural factors, such
as a literate population, and compulsory schooling based on a common
core of content. For transfer of tests between the United States and the
Nordic countries, there probably is sufficient overlap of such cultural
factors for the assumption of validity to be reasonable, but Hagtvet and
Undheim (1988) nevertheless reviewed the empirical evidence pertinent
to the correctness of the assumption of validity.

One category of studies compared results from criterion-related va-
lidity studies across countries, and Hagtvet and Undheim (1988) con-
cluded that the correlations among intelligence test scores, achievement
test results, and teacher-assigned grades generally are quite similar
when Norway is compared with other countries. This conclusion may
be safely generalized to apply to the other Nordic countries as well. It
is also interesting to observe that the strength of these relations seems
to be stable over time. Jaederholm (1914) studied the relation between
intelligence test scores and school achievement as reflected in grades



P1: JAO/IVO P2: JPK
0521808154c02.xml CY344/Sternberg November 19, 2003 10:0

Intelligence Theory, Research, and Testing in the Nordic Countries 63

and found high correlations, close to those found in current studies
(0.50–0.60; see Gustafsson & Balke, 1993).

The seemingly simple problem of estimating the predictive power of
the SweSAT offers special methodological problems, which are caused
by the fact that acceptance to higher education can be made on the
basis either of school marks or test scores. This procedure may cause
the correlation betweeen the SweSAT score and achievement to appear
to be zero or even negative, when in fact there is a fairly strong positive
correlation. These problems are discussed and solved by Gustafsson and
Reuterberg (2000).

Hagtvet and Undheim (1988) also observed that correlations be-
tween intelligence test scores and socio-economic background factors
in Norwegian studies are highly similar to those obtained in research in
the United States. Gustafsson and Westerlund (1994) found in a Swedish
study that socio-economic background accounts for about 10% of the
variance in intelligence test scores, which is close to the estimate found
by White (1982) in a meta-analytic study that primarily included empir-
ical results from the United States.

Information about the construct validity of tests also has been ob-
tained more or less routinely in factor analyses conducted on the stan-
dardization samples (e.g., Undheim, 1978a). Results from such stud-
ies “indicate a close correspondence to the structural relations of the
performances as obtained in the original standardization samples”
(Hagtvet & Undheim, 1988, p. 265), which lends credence to the con-
clusion that tests may have the same measurement properties after
translation.

Studies investigating the construct validity of tests developed in the
Nordic countries and other tests have also been published. For example,
the relation between the individually administered WAIS test and the
group administered DBST was investigated by Mortensen, Reinisch,
and Teasdale (1989), and it was concluded that both tests measure the
same factor of general intelligence.

The Structure of Intelligence

In the Nordic countries there is also a line of research that has given
much information about the construct validity of tests, but where the
major purpose has been to investigate theoretical questions concerning
the structure of human intelligence. The late J. O. Undheim investigated,
in a series of studies, alternative models of the structure of intelligence
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(e.g., the Guilford model, Undheim, 1979; Undheim & Horn, 1977;
and the Cattell and Horn model, Undheim, 1981a, 1981b, Undheim &
Gustafsson, 1987). The major conclusion from this work is that there
is empirical support for the restoration of Spearman’s factor of gen-
eral intelligence, which is also reflected in the title of one of Undheim’s
papers: “A neo-Spearman model to replace Cattell’s theory of fluid and
crystallized intelligence” (Undheim, 1981a). The differentiation of cog-
nitive abilities as a function of age also was studied by Undheim, mainly
because of the theoretical relevance of this issue (Gustafsson & Undheim,
1992; Undheim, 1978b).

Originally independent of the work of Undheim, but later in collab-
oration with him, J. E. Gustafsson in Sweden pursued a similar line of
research and arrived at the same conclusions. Empirical support was
found for a model with factors at three levels: a level of first-order fac-
tors corresponding to the primary mental abilities introduced by Thur-
stone (1938), a level of second-order factors corresponding to the broad
abilities of the Cattell–Horn model, and a single third-order general
factor that is identical to the second-order factor of Fluid Intelligence
(Gustafsson, 1984, 1988; Gustafsson & Undheim, 1996; Undheim &
Gustafsson, 1987). This hierarchical model thus has a similar struc-
ture to the “Three-Stratum Model” proposed by Carroll (1993), even
though Carroll could not find any perfect equivalence between Gf

and g. However, in a recent study using confirmatory factor analysis,
Carroll (2003) also arrived at the conclusion that Gf and g are one and
the same.

The hierarchical model has been the basis for several test develop-
ment projects in Sweden, such as the Swedish Enlistment Battery from
1994 (Mårdberg & Carlstedt, 1998), the Officer School Admission Battery
(Carlstedt & Widén, 1999), and for a recently published test battery for
intelligence assessment (BasIQ) for use in vocational guidance and se-
lection (Mårdberg, Sjöberg, & Henrysson Eidvall, 2000). From batteries
of reasoning tests, spatial tests and verbal tests (and in BasIQ numer-
ical ability) the g factor is extracted, typically with the largest weights
for the reasoning tests. There also are residual factors, orthogonal to g,
which account for the additional covariance among groups of tests (e.g.,
verbal and spatial groups). However, since the g factor accounts for all
the covariance among the reasoning tests there typically is no residual
factor for this group of tests.

Validation studies have shown good predictive validity for the gen-
eral factor estimated from the hierarchical model, with some additional



P1: JAO/IVO P2: JPK
0521808154c02.xml CY344/Sternberg November 19, 2003 10:0

Intelligence Theory, Research, and Testing in the Nordic Countries 65

variance accounted for by the residual factors (Gustafsson, 2001;
Gustafsson & Balke, 1993). However, for practical applications it must
be remembered that the residual factor scores must be interpreted given
the level of G. This makes the residual factor scores useful for intraindi-
vidual comparisons, but when comparing individuals, results are more
meaningful when factor scores are estimated from a model with cor-
related factors. These factors thus combine variance from the general
factor and the residual factors.

The hierarchical model has proven to be a useful tool for test de-
velopment both when it comes to investigations of construct validity
(Gustafsson, Wedman, & Westerlund, 1992; Mårdberg & Carlstedt, 1998)
and item analysis (Ullstadius, Gustafsson, & Carlstedt, 2002). The model
has been used for the test development in the projects mentioned here,
and also for the test batteries that are used at the National Labour Market
Board (Gagnerud & Haglund, 2000). Hypotheses about the factor struc-
ture of a test or of a test item are typically formulated, and structural
equation modeling is used to test the hypotheses. The model also has
been used in basic research concerning the definition of g and fluid in-
telligence (Carlstedt, Gustafsson, & Ullstadius, 2000), the differentiation
hypothesis (Carlstedt, 2001), gender differences in cognitive abilities
(Rosén, 1998), and development of cognitive abilities as a function of
education (Gustafsson, 2001).

In Finland research on the structure of intelligence has partly been
conducted along other lines. Hautamäki (1989) applied Rasch modeling
in a study on Piagetian measurements and showed that the idea of for-
mal operational thinking provided a good interpretation of the unidi-
mensionality of Piagetian scales. Hautamäki later used the Piagetian
scales together with a set of other scales for measuring learning apti-
tudes, or learning-to-learn competencies, in three studies (Hautamäki,
1999; Hautamäki et al., 1999; Hautamäki et al., 2000). The new data in-
dicate that measures of formal operational thinking also partly measure
fluid intelligence.

The study also included Sternberg’s Triarchic Ability Test, on which
the Finnish team has collected what seems to be the largest data set with
this test in the world. A paper by Sternberg et al. (2001) argues that the
data provide evidence in support of the triarchic model. However, an in-
terpretation in terms of one single higher-level construct seems equally
plausible because the triarchic measures (analytical, practical, and cre-
ative) correlate strongly with each other, and in a structural equation
model the loadings on the higher-order factor are all close to one.
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Behavioral Genetics

Another line of basic research in the Nordic countries has concerned the
relative importance of genetic and environmental sources of variance in
explaining individual differences in intelligence.

Sundet, Tambs, & Magnus (1981) analyzed twin data to investigate
the hypothesis that equalization of social and economic conditions in
the population has caused the contribution of environmental sources of
variance to decrease and the contribution of genetic sources of variance
to increase. In the analysis, they divided a sample of 40 monozygotic
and 40 dizygotic twin pairs into one group born before 1940 and another
group born after 1940. The results indicated that within-family variance
increased over time, which supports the hypothesis. However, the small
sample size and some other problems with the analysis (see Hagtvet &
Undheim, 1988, p. 271) imply that the results should be viewed with
caution until replicated in other studies.

In Sweden a considerable number of studies have been conducted
on the basis of the Swedish Twin Registry, which was established in the
late 1950s. The Swedish Twin Registry is the largest in the world and
includes register information about all twin births in Sweden, along
with information from follow-up studies of subsets of the twins (see
Pedersen & Lichtenstein, 2000, for an overview). These data have been
used as a basis for a large number of studies on genetic determination
of human characteristics, including cognitive abilities.

The Swedish Adoption/Twin Study of Aging (SATSA) is an ongo-
ing longitudinal study, which started in 1984, and in which there have
been new waves of measurement every third year. Among other things,
changes in the relative contribution of genetic and environmental fac-
tors over the life span, with a focus on age groups over 50 years of age,
have been studied in this project. Pedersen et al. (1992) found that about
80% of the differences in intellectual ability in these age groups are due
to genetic factors, which is a higher estimate than what is typically ob-
tained in young age groups. However, a further analysis of differences
among different age groups (Finkel et al. 1995) showed that Swedish
twins over 65 years of age demonstrated a lower heritability for general
cognitive ability, which suggests that environmental influences become
increasingly important for individual differences in cognitive ability late
in life.

The OCTO-Twin project has a similar design as has the SATSA project,
but it has its focus on the oldest old (80 years and older). Results from
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this study (McClearn et al., 1997) confirm the trend for the heritabilities
to be somewhat lower among the oldest old.

Thomas Teasdale, a British psychologist living in Denmark for
many years, also has done research on the heredity of intelligence (e.g.,
Teasdale & Owen, 1984). Data from the Danish draft board screening
test (DBST) have been used in these studies. Opportunities to link the
results of siblings, fathers and sons, and adopted sons and adopting
fathers have provided favorable conditions for such research.

In Finland, too, research on the inheritance of intelligence has been
conducted. Partanen, Bruun, and Markkanen (1966) used a set of tests
designed to measure Thurstonian abilities to study heritability. The set
included two tests for the Verbal factor, two tests for the Spatial factor,
two tests for the Number factor, and two tests for Memory. The study
showed that heritabilities for the primary factors were all considerable
(for older subjects h’s varied from .40 to .57, and for younger subjects
from .30 to .60). There was no evidence for the existence of different
heritability levels for different primary abilities, and rather the results
suggest that the heritability of intelligence can be explained in terms of
one single strongly heritable general ability.

Group Differences

A considerable amount of research has been done in the Nordic coun-
tries on group differences in test performance, for example, between
genders, cohorts, and social and demographic groups. One reason for
this is the ready availablility of good data. As has already been men-
tioned, the DBST has been a useful source of information for behavior
genetic studies, and the good coverage of the population with a test that
has been unchanged for a long time has provided an excellent basis for
studying the continuing secular changes in intelligence in Denmark (see
Teasdale & Owen, 1987, 1989, 1994, 2000).

The extensive population registration in Sweden also has provided
a good basis for longitudinal studies, which have been an important
source of information on group differences, among other things. Jansson
(2000) describes seven large and long-lasting studies, of which one in
particular (“Evaluation through follow-up,” Härnqvist, 2000) has in-
cluded intelligence measures as variables. In this project, several co-
horts – the oldest one born in 1948 and the youngest (so far) born in
1982 – have been followed from age 13 (in some cases from age 10) and
onward. Among other things, these data have been used to investigate
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secular changes in intelligence between cohorts. Both the Danish and the
Swedish studies support the Flynn (1984) results of major increases in
performance, even though the results of the most recent Swedish study
(Emanuelsson, Reuterberg, & Svensson, 1993) indicate that the increases
may have started to level off.

In the Swedish studies both males and females have been included,
which has made it possible to investigate gender differences, and chang-
ing patterns of gender differences over time. One interesting finding is
that in early studies on samples born in 1948 and 1953, there was a
difference in favor of males with respect to spatial visualization ability
(see also Werdelin, 1961), as measured by a test called “mental fold-
ing,” but not for samples born later (e.g., 1972, 1977, 1982). Hagtvet and
Undheim (1988, p. 269) report that a similar trend toward vanishing
gender differences in spatial visualization ability can be observed in
Norwegian studies. Härnqvist and Stahle (1977) found in the Swedish
data for the sample born in 1948 that the gender difference in spatial
visualization ability was smaller for students attending the new com-
prehensive school, which had been introduced in certain parts of the
country, than it was for students attending the traditional school. One
of the differences between the curricula for the new and the old school
systems is that the curriculum for the comprehensive school stressed
equality between males and females, as was shown, for example, in
a common curriculum for handicraft instruction. This equalization of
the treatment of males and females in school may thus, at least partly,
explain the vanishing gender differences in spatial visualization ability.

Gender differences in performance on the SweSAT also have been ob-
served, which are similar to those observed for the SAT (Willingham &
Cole, 1997). Females perform at a lower level than do males on the two
reasoning subtests. Åberg-Bengtsson (1999) has shown the performance
difference to be particularly strong for reasoning items that involve nu-
merical content. As has been shown by Reuterberg (1998), the gender
difference is, however, not only due to characteristics of the test but also
to the fact that the subgroup of males that actually takes the SweSAT is a
more strongly positively selected group than is the subgroup of females
taking the test.

Schooling and Intelligence

The oldest Swedish longitudinal study is the Malmo Study, which in-
cluded 1,540 children born in 1928 who have been followed from age 10
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until their retirement in 1993. A number of intelligence tests were admin-
istered when the subjects were about 10 years old, and the subjects have
then been followed in four questionnaire surveys and in repeated col-
lections of register-data to trace the development of the individuals in a
life-course perspective (Furu, 2000). Husén (1950, 1951; see also Husén &
Tuijnman, 1991) analyzed the relations between the test results at the age
of 10 and the results achieved in the military enlistment test at the age
of 18, to study effects of schooling on intelligence. He found substantial
enhancements in IQ scores as a function of schooling and concluded
that the reserves of ability for higher education were substantial at the
time.

Härnqvist (1968a, 1968b) used the males in the sample born in 1948
to investigate effects of amount of schooling on intelligence changes
from the age of 13 until the age of 18, when a military enlistment test
was taken. Intelligence test scores at age 13 were used to control for
selection into educational programs of different lengths. In that study
too substantial enhancements in intelligence were found as a function
of amount of schooling. Balke-Aurell (1982) replicated the Härnqvist
findings on a sample born in 1953 and extended the findings by demon-
strating that the relative strength of verbal and spatial abilities is related
to whether the educational and occupational experiences had a verbal
or a technical orientation.

In a Norwegian study, Lund and Thrane (1983) gave a large sample
(N = 7,703) of Norwegian school children in grade 7 a set of military
enlistment tests. Five years later the boys got the same tests at mil-
itary enlistment, leaving a sample of 2,485 individuals who had test
results at both testing occasions. Lund and Thrane arrived at a similar
estimate of the effect of schooling on intelligence as was obtained by
Härnqvist.

As has already been mentioned, Gustafsson (2001) has continued the
research on effects of schooling on intelligence by relying on struc-
tural equation modeling techniques applied to large-scale data bases.
The results from this study agree with those obtained in the previous
studies.

In Finland Räty et al. (1995; Räty & Snellman 1992, 1998) has con-
ducted a set of interesting studies on the social representations of intel-
ligence and educability in relation to schooling. They have applied the
Sternberg paradigm of implicit intelligence but have also developed
their own approach based on the concept of educability. They also have
analyzed the relations of schooling and intelligence.
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Problem Solving and Intelligence

Kjell Raaheim has published a large number of papers during a period
of almost 35 years on the relation between intelligence and problem
solving. Aspects like novelty and complexity of the tasks, past experi-
ence, and convergent or divergent production have been studied for the
understanding of intelligence (Raaheim, 1988; Hellesnes, Raaheim, &
Bengtsson, 1982). He has also especially studied the highly intelligent
problem solver (Raaheim, 1991).

conclusions

The Nordic countries have experienced differences in their political sit-
uation during periods of the 20th century that have been important for
the development of psychological testing and intelligence research, but
the outcome is in many ways similar. The theoretical influences and the
actual tests have come from Britain and the United States, first from
Spearman and later from the Thurstone and Guilford multiple factor
tests or from the Wechsler school of intelligence. Binet had an early di-
rect influence in Finland, Sweden, and Norway, but the strongest impact
came via the United States.

The most striking difference is that there has been much more of
actual test development in Finland and Sweden than in the other coun-
tries, which has also been associated with a stronger orientation toward
methodological issues in Finland and Sweden than in the other coun-
tries. It may also be noted that the test batteries used in enlistment
testing in Norway and Denmark have changed very little during the
decades they have been used. In Sweden, however, the periods under
which the same test has been used are shorter, which indicates a willing-
ness on the part of the authorities to gradually improve measurement
and to try to benefit by contemporaneous theoretical and technical
development.

Much of the test development in Finland and Sweden was, however,
done during the 1950s and the 1960s, and since that time not much new
work, or maintenance of existing tests, has been done. There are several
reasons for this decline in interest in the technological aspects of the
field of intelligence. One is that test development and maintenance are
highly demanding in terms of empirical data, which also make them
expensive activities. When these projects had scientific interest, funding
was less of a problem than when they were mainly seen as refinements
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of an already developed basis of knowledge and intruments. Because of
a diminishing scientific interest, it also has proven difficult to publish
reports on test development in scientific journals. Many of the reports on
test development in the Nordic countries have therefore been reported
in the native language only, in internal reports with limited circulation.
Even in writing this chapter we have experienced difficulties getting ac-
cess to information, which has caused us in some cases to use interviews
to gather information.
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Dureman, I., & Sälde, H. (1959). Psykometriska och experientalpsykologiska
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Koskenniemi, M. (1938). Älykkyystutkimuksen menetelmät [Methods of Intelli-
gence Research]. Porvoo: WSOY.

Kuusinen, J., & Blåfield, L. (1972). ITPA – theory, characteristics, and use
(in Finnish). Publications 156/72. Institute for Educational Research, Univer-
sity of Jyväskylä.
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gstest. Manual [BasIQ test of cognitive abilities. Manual]. Stockholm:
Psykologiförlaget AB.

McClearn, G. E., Johansson, B., Berg, S., Pedersen, N. L., Ahern, F., Perrill, S. A.,
& Plomin, R. (1997). Substantial genetic influence on cognitive abilities in
twins 80 or more years old. Science, 276, 1560–1563.

Messick, S. (1989). Validity. In R. L. Linn (Ed.), Educational measurement (pp. 13–
103). New York: MacMillan.
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The Psychology of Human Intelligence in Spain

Rocı́o Fernández-Ballesteros and Roberto Colom

The scientific study of human intelligence is a relatively recent devel-
opment in Spain. Its study began early in the twentieth century with
a strong influence from psychometrics (Yela, 1956). Nevertheless, cur-
rent Spanish research on human intelligence covers the main topics
within the field, from the structure of human intelligence to its biological
correlates.

This chapter begins with a brief review of the history of human in-
telligence and of the most important databases in psychology, to iden-
tify content domains. Second, current research programs are discussed
within the context of the international literature. Finally, assessment
instruments for the measurement of intelligence are summarized, and
data related to their use for practical purposes are presented.

the history of human intelligence in spain

Human intelligence has a long history as a philosophical issue,1 but a
short one as the subject of scientific inquiry. Therefore, before describ-
ing contemporary research in Spain, we should consider some repre-
sentative thoughts of a sixteenth-century physician-philosopher, Juan
Huarte de San Juan, as well as some more modern pioneers in the
area.

1 The terms used (intellect, mind, understanding) and the conceptualizations (as a soul,
“potentia”: as a mind, function, etc.), have changed over the course of history (for a
review, see McReynolds, 1986).
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Main Antecedents

As is widely recognized,2 Juan Huarte de San Juan (1526–1588?) was a
pioneer of experimental and differential psychology, as well as of the
study of personality and intelligence. Huarte published the Exam of the
Talents for Sciences3 in 1575. This book presents a quite modern concept
of intelligence as a set of mental abilities. The book deals not only with
types of intelligence, but also with their application to counseling and
personnel selection. The main issues explored by Huarte were (1) the
characteristics that make human beings capable or incapable of science,
(2) the differential characteristics of human beings, (3) which character-
istics are more appropriate for arts and for sciences, and (4) how these
characteristics can be assessed.

Huarte can be considered as the first author to make serious progress
in the study of primary mental abilities and their application to per-
sonnel selection and counseling. His ideas became familiar to several
leading scholars and philosophers, such as Bacon, Descartes, Pascal,
and Montesquieu.

However, Huarte’s work is mainly philosophical. Psychology as a
science was not founded until the end of the nineteenth century. In
Spain, the first important figures in the field were Ramon y Cajal, Lafora,
Turró and Mira (Carpintero, 1982; Prieto et al., 1994). The Nobel laureate
Ramon y Cajal was a pioneer of neuroscience and biological research on
intelligence. Lafora worked on mental retardation, founding programs
for training intelligence and developing and adapting instruments for
assessing retardation (Lafora, 1919). Turró worked in the field of person-
nel selection, doing important work in psychometrics. The so-called first
measure of intelligence, in its first American edition, the Terman-Binet
Test, was published in the first third of the twentieth century (Germain &
Rodrigo, 1930).

2 As the Encyclopedia Britannica notes, Juan Huarte de San Juan was one of the pi-
oneers of experimental psychology, and of the field of individual differences. Also,
among other North American authors, McReynolds (1986) considers Huarte as one
of the most important antecedents in the study of assessment, intelligence, and
personality.

3 The title in Spanish is “Examen de los ingenios para las ciencias,” translated into the
English as “The tryal of wits” (translator: E. Bellamy. London: Richard Sare at Grays-
Inn Gate in Holborn, 1698). This translation can be considered inappropriate, because
“examen” in English is without doubt “exam,” and “ingenios” cannot be translated
as “wits” but rather as “talents” and in current psychological language, taking into
consideration Huarte’s work proposals, as skills, abilities or aptitudes.
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From a theoretical perspective, Spanish pioneers maintained regular
contact with European psychologists, mainly from France, Switzerland,
and Germany. Spanish psychology reflects the influence of structuralism
and phenomenology (Carpintero, 1994). However, the main characteris-
tic of the first Spanish psychology was its applied perspective. A sign of
the vitality of applied psychology in Spain was the organization, on two
occasions, of the International Congress on Psychotechnics, in Barcelona
(in 1921 and 1930).

In summary, psychology in Spain began as an applied field with
two main orientations: educational or clinical psychology, with Luis
Simarro, in Madrid, as the leading figure, and professional psychology,
with Ramón Turró working in Barcelona.

The parenthesis of the Spanish Civil War (1936–39) and all its con-
sequences for scientific activity meant that Spanish psychology did not
restart until the end of the 1950s. Yela was the leading figure in the
study of human intelligence in the second half of the twentieth cen-
tury. He introduced a research program on intelligence, verbal abilities,
and psychomotor abilities, which has extended up to recent times (Yela,
1956, 1987; Martı́nez-Arias & Yela, 1991). His work was strongly in-
fluenced by his mentor Thurstone and the Chicago school (like other
psychologists, such as Pinillos in the field of personality or Siguan in
that of language), beginning a new period of Spanish psychology mainly
influenced by functionalism, and with a strong experimental and math-
ematical methodological basis.

The Study of Human Intelligence in Spain From
Publication Databases

How can we summarize the evolution of research on human intelligence
in Spain? One way of evaluating the state of the art in research is to
examine publication databases. Following this avenue of inquiry, two
databases were examined; (1) the most commonly used database in the
Spanish language, ISOC, and (2) the most widely used international
database, PsychInfo.

ISOC is a Spanish publication database of psychology and education,
founded in 1976. The sources of information are scientific journals, doc-
toral dissertations, reports, and congress presentations. At the end of
2001 it included 40,600 records, with a growth rate of 3,000 references
per year. A search for the word intelligence in titles and abstracts, from
1976 to 2000, yielded 790 references. The evolution of articles referring
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figure 3.1. (a & b) Evolution of intelligence literature by content (ISOC)

to intelligence as the main topic goes from 3 articles in 1976 to 25 in the
year 2000. Figure 3.1 shows the evolution of intelligence literature over
five-year periods in the ISOC database.

There is a variety of content under the keyword intelligence. Therefore,
a content analysis was performed: Two independent judges classified
the 790 articles (with the available abstracts), with an inter-rater agree-
ment of 91% (Garcı́a & Escorial, 2001). Eleven categories were selected:
individual differences (N = 114), assessment (general) (N = 103), ed-
ucational assessment (N = 107), clinical assessment (N = 80), history
(N = 88), practical applications (N = 46), cognitive psychology (N=46),
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artificial intelligence (N = 39), emotional intelligence (N = 14), creativity
(N = 13), and others4 (N = 113).

Figure 3.1 (a & b) shows the evolution of these categories over
five-year periods. Two patterns are observed: Five categories – assess-
ment (all types: general, educational, and clinical), individual differ-
ences and practical applications – increased from the 1970s to the 1980s
and showed a sharp decrease in the 1990s, whereas the remaining five –
history, cognitive psychology, artificial intelligence, emotional intelli-
gence and creativity – increased in the 1990s.

These changes can be explained by two interactive events: paradig-
matic changes and/or socio-political local shifts. Let us briefly consider
the types of events that could justify these two patterns. It is well known
that at the beginning of the 1960s, cognitive psychology became the
dominant paradigm in psychology. Research from the “cognitive psy-
chology” and “artificial intelligence” perspectives increased during
the 1970s. However the study of intelligence has been linked in Spain to
the psychology of individual differences as an academic subject. In
1984, a new law relating to university studies was published and was
subsequently modified and implemented at the end of the 1980s. As
a result of this law, the psychology of individual differences was de-
leted from psychology curricula. This change (possibly linked to the
previously mentioned paradigmatic shift) could help to explain a cer-
tain reduction in research on individual differences in intelligence
and cognitive abilities. Furthermore, this “political” decision led to
the study of human intelligence becoming spread out across academic
subjects.

PsychInfo is a well-known database of psychology dating back to
1887; it includes more than one and a half million documents (1,720,551
in 2000), with an increase per year of approximately 60,000. The litera-
ture on intelligence increased dramatically from 1887 to 2000: from 13
entries for the period 1887–1900 to 10,706 in 1991–00. From 1887 to 2000
there are 43,437 documents on intelligence, which is 2.52% of the total lit-
erature in PsychInfo. We also searched for articles written by Spaniards,
finding no articles until the 1920s and 8,433 articles in the 1990s; from
1887 to 2000, there are 15,123 documents (0.88% of the total). Finally,
with regard to articles written by Spaniards on intelligence, no articles
were found before the 1930s, but in the 1990s, 215 articles were written
by researchers in Spanish institutions. From 1887 to 2000 there are 527

4 The category “Others” includes non-scientific articles.
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figure 3.2. Evolution of the literature on intelligence in ISOC and PsychInfo
from 1976 by five-year periods

documents on intelligence written by Spaniards. That is, the proportion
of intelligence literature is 3.48%, which is higher than the figure for
articles in general. In an attempt to make comparisons between ISOC
and PsychInfo, Figure 3.2 displays the evolution of publications on “in-
telligence.”

In summary, it can be concluded that the literature on intelligence
from Spanish authors has increased during the last three decades. Over
the last five years, while it has slightly decreased in Spanish databases,
it has increased its presence on the international literature scene.

current research on human intelligence in spain

There are several identifiable areas in Spanish research. Most of the
central topics considered in the Handbook of Intelligence, edited by R. J.
Sternberg (2000), are studied: the structure of human intelligence, hu-
man information processing, biological correlates, genes and environ-
ment, practical validity, population differences, emotional intelligence,
and cognitive training. It should be made clear in advance that not all
of these areas show equal research efforts.
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The Structure of Human Intelligence

It is recognized that human intelligence has a hierarchical structure
(Burt, 1940). The seminal work by Carroll (1993) demonstrated this be-
yond any reasonable doubt. More than 60 cognitive abilities are iden-
tified in a first stratum, and eight broad abilities in a second stratum;
finally, g (general intelligence) was located at the apex of the hierarchy.

A broad cognitive ability widely investigated in Spain is spatial abil-
ity. This is partly due to the work done by Yela (1956). The group co-
ordinated by G. Prieto at the Universidad de Salamanca has developed
a long-term research project on this topic. The group designed several
computerized tests to measure spatial aspects such as visualization or
spatial relations. A summary of research findings can be found in Prieto
et al. (1996). The group also studied related topics that will be mentioned
subsequently.

Juan-Espinosa coordinated a group at the Universidad Autónoma de
Madrid that investigated large-scale spatial orientation. The group devel-
oped a battery of tasks that closely resemble real-life situations. Virtual
reality programs were employed for this purpose. In addition, they mea-
sured spatial orientation in real situations and several cognitive abilities
through standardized printed tests. Juan-Espinosa, Abad et al. (2000)
published the main findings. Confirmatory factor analyses showed that
a general factor identified with g predicted individual differences in
large-scale spatial orientation.

Colom, Contreras, et al. (2002) developed several computerized mea-
sures of dynamic spatial performance. “Dynamic” refers to the predic-
tion of where a moving object is going and when it will arrive at its
predicted destination. Their study suggests that there is no clear sepa-
ration among markers of some core spatial factors (spatial relations or
visualization are some examples). They re-analyzed a seminal study by
Hunt et al. (1988) on dynamic spatial performance: The results support
the view that there is a single powerful source of variance underlying
several diverse spatial ability measures. Moreover, the factor represent-
ing general spatial ability strongly correlated with Gf or g. The latter
result agrees with Juan-Espinosa, Abad, et al. (2000).

An issue particularly relevant to the analysis of the structure of hu-
man intelligence is the differentiation of cognitive abilities across ability
levels and over the life span. Detterman and Daniels (1989) found that
intelligence is less differentiated for less intelligent people; Deary et al.
(1996) obtained similar findings with a finer-grained methodology.
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However, Abad et al. (2003) have shown that the differentiation phe-
nomenon may not be genuine, but rather a by-product of differences
in academic level. These Spanish researchers analyzed a crystallized
and a fluid battery. Crystallized intelligence is more sensitive to edu-
cation than fluid intelligence. Differentiation was much higher in the
Wechsler Adult Intelligence Scale (WAIS)-III than in a fluid battery con-
taining mostly reasoning tests.

Juan-Espinosa, Garcı́a, et al. (2000), and Juan-Espinosa et al. (2002)
have questioned the differentiation of cognitive abilities over the life
span. Instead of supporting the investment theory originally proposed by
Cattell (1987) and later endorsed by Ackerman (1996), these researchers
proposed the anatomic metaphor: Like the human skeleton, the structure
of human intelligence remains invariant throughout the life span.

In sum, spatial ability is the aspect most studied by Spanish re-
searchers, who have also shown considerable interest in the differen-
tiation of cognitive abilities across ability levels and over the life span.

Human Information Processing

Intelligence as a set of mental abilities has been related to performance in
several laboratory tasks. Research efforts began with the seminal work
by Hunt, Frost, and Lunneborg (1973).

Vigil-Colet, Pérez-Olle, and Fernández (1997) investigated the rela-
tionship between BIP (Basic Information Processing) measures and crys-
tallized intelligence (Gc). They confirmed the findings of Draycott and
Kline (1994): BIP measures are related to Gc. Moreover, their findings
suggest that elementary measures related to initial stages of information
processing such as inspection time are more related to fluid intelligence
than measures involving response processes such as BIP parameters.
The group coordinated by Vigil-Colet at the Universidad de Tarragona has
designed paper-and-pencil measures of processing speed (Vigil-Colet &
Cordorniu-Raga (2002). These measures correlated with crystallized in-
telligence and scholastic performance.

Colom, Palacios, et al. (2003) expanded the seminal research by
Kyllonen and Christal (1990) – Reasoning is little more than working memory
capacity. In three separate studies carried out at the Universidad Autónoma
de Madrid (Spain) and at the Armstrong Laboratory (United States),
Colom, Palacios, et al. (2003) demonstrated that a second-order factor
representing g predicts fairly well a first-order factor representing work-
ing memory. In fact, the studies have shown that working memory is not
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distinguishable from g. This finding suggests that we can learn about the
nature of g by looking at the widely researched properties of working
memory (Baddeley, 1996).

Colom, Flores-Mendoza, and Rebollo (2003) found that working
memory can be considered as a general cognitive resource, irrespec-
tive of content domain or type of processing. Studying two samples
from different countries (Spain and Brazil), these researchers found
a correlation of +.70 between working memory capacity and mea-
sures of Gf. These findings support the main result of Colom, Palacios,
et al. (2003): There is something underlying several diverse measures of
working memory, in the same way that there is something underlying
several diverse measures of psychometric g (Jensen, 1998).

Prieto et al. (1993) have been working on spatial ability within the
framework of human information processing. In fact, these researchers
based their entire research program on this framework. The measures of
spatial ability derived from a cognitive analysis of spatial performance.
They identified several cognitive processes responsible for spatial per-
formance. The findings strongly agree with the research results derived
from Lohman and his group (see Lohman, 2000).

Biological Correlates

There have been several attempts to find the biological roots of intelli-
gence differences (see Vernon et al., 2000, for a review).

Within this area, Vigil-Colet, Ferrando, and Andrés-Pueyo (1993)
published a study in which they explored the relationships between
inspection time (IT) and the latency of some components of ERP (event-
related potential). The results show that IT is more related to the speed of
stimulus input processing than to later stages of information processing.

Andrés-Pueyo and Bonastre (1999) studied a group of university
undergraduates to test the “neural efficiency hypothesis”: High intel-
ligence is related to high neural efficiency (Haier et al., 1992). Nerve
conduction velocity (NCV) was taken as a measure of neural efficiency
(Vernon et al., 2000). NCV was assessed at the visual pathway. Magnetic
resonance imaging served to measure the length of the visual pathway
for each participant, and ERPs were used to measure speed of trans-
mission. The NCV measure resulted from both the ERP and the length
of the visual pathway. Participants were also measured by means of
the Advanced Progressive Matrices (APM) and the WAIS. The correla-
tion between performance in the WAIS and NCV was 0.047, while the
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correlation between APM and NCV was 0.40. The latter result replicated
previous findings reported by Reed and Jensen (1992).

Colom, Bonastre, and Andrés-Pueyo (2000) re-analyzed the database
of Andrés-Pueyo and Bonastre (1999). They used a procedure designed
by Jensen (1998), called the method of correlated vectors. Jensen (1998)
summarized results showing that g is responsible for the observed cor-
relation among a variety of cognitive tests on scholastic achievement,
work-place performance, brain size, brain glucose metabolic rate, av-
erage evoked potential, reaction time, and so forth. The effect can be
seen whenever there is a significant correlation between the vector of
tests’ g loadings (obtained from a hierarchical factor analysis) and the
vector of the same tests’ loadings in variable X. Colom, Bonastre, et al.
(2000) obtained a g factor from the WAIS and a column vector from the
correlation between NCV and performance in the WAIS subtest. A posi-
tive correlation between the two vectors implies that g is responsible for
the observed correlation, but the correlation was not significant r = 0.4,
p > .05). However, it is well recognized that the Wechsler has a crystal-
lized bias (Lynn, 1994). Thus, following a suggestion by Flynn (1999),
the column vector corresponding to the correlation between APM and
performance in every WAIS subtest was obtained. This produced what
can be called as a “fluid intelligence vector.” This vector was corre-
lated with the vector representing the correlation NCV × WAIS perfor-
mance. The correlation was highly significant this time: r = +0.724 (p <
.01). In sum, the findings support the statement that nerve conduc-
tion velocity is related to fluid intelligence (Gf), but not to crystallized
intelligence (Gc).

Genes and Environment

Genes are not on the research agenda of Spanish psychologists. There is
no research program like the SATSA or the CAP (see Plomin et al., 2001).
However, there are some studies developed by Spaniards that can be
linked to the general research program of the behavioral geneticists.

Colom, Aluja-Fabregat, and Garcı́a-López (2002) studied 342 married
couples (age range 34–77). They found a correlation of +.492 (p < .01)
between couples. The result suggests strong assortative mating for intel-
ligence in Spain. However, the correlation changed when couples were
divided into older and younger ones. For older couples the correlation
was +.578, whereas for younger couples the correlation was +.496. The
latter result suggests slightly lower level of assortative mating for recent
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generations. This, presumably, may have some impact on the “genetic
pool” of the population (Plomin et al., 2001).

On the side of environmental effects on intelligence, one intriguing
phenomenon widely investigated by Spanish researchers is the so-called
Flynn Effect (Neisser et al., 1996; Neisser, 1998). Colom, Andrés-Pueyo,
and Juan-Espinosa (1998) demonstrated that the Spanish population
gained almost 20 IQ points between the 1960s and the 1990s. Intelligence
was measured through the Progressive Matrices Test. Colom, Quiroga,
and Juan-Espinosa (1999) have shown that the gains are greater for
fluid than for crystallized intelligence. Replying to a study published
by Rushton (1999), Colom, Juan-Espinosa, and Garcı́a (2001) demon-
strated that the secular increase in test scores is genuine. This means
that higher test scores reflect higher intelligence. Colom & Garcı́a-López
2003 found a gain of 3 IQ points per decade in the Culture-Fair Intelli-
gence Test. This test is considered as one of the best measures of general
intelligence (Cattell, 1980; Jensen, 1980).

Fernández-Ballesteros and Juan-Espinosa (2001) reviewed socio-
historical evidence about gains in intelligence test scores over the twen-
tieth century. Their review emphasized the importance of including lon-
gitudinal intelligence measures in the international data set as markers
of human development.

Practical Validity

There are no large-scale studies in Spain about the predictive validity
of standardized measures of intelligence. Most studies are performed
within private companies. Thus, the results are not easily available.
However, there are some studies that support the published literature.
The largest body of evidence can be found in test manuals. A couple of
examples may serve our present purposes.

The Spanish adaptation of the Primary Mental Abilities (PMA) mea-
sured the academic achievement of a sample of students. The obtained
correlation between intelligence and academic performance was +.54.

Chico (1997) assessed 400 army recruits and 942 prison inmates
through the Raven Matrices Test. The mean scores were 46.83 and
39.26, respectively. The recruits and inmates had the same academic
level. Thus, prison inmates were found to be less intelligent than the
recruits.

The reported values are not far from those obtained in hundreds of
studies found in the literature (Neisser et al., 1996). However, it seems
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desirable to study other social correlates of intelligence. Although there
are several Spanish studies, all of them are small scale. Studies like the
well-known National Longitudinal Study on Youth (NLSY) are strongly
suggested.

Population Differences

The term population differences refers to the study of representative
samples of human groups such as males and females. Likewise, we
can identify groups such as old and young people.

Colom, Juan-Espinosa, Abad, and Garcı́a (2000) found a negligible
sex difference in g using the largest sample in which sex differences in
g have ever been tested (N = 10,475). Colom, Garcı́a, Abad, and Juan-
Espinosa (2002) found a null correlation between g and sex differences in
the Spanish standardization sample of the WAIS-III. Colom and Garcı́a-
López (2002) found a null sex difference in Cattell’s Culture-Fair Intelli-
gence Test. These studies support Jensen’s (1998) statement: “in no case
is there a correlation between subtests’ g-loadings and the mean sex dif-
ferences in the various subtests . . . the g-loadings of the sex differences
are all quite small” (p. 540). This means that cognitive sex differences
result from differences in specific cognitive abilities, but not from dif-
ferences in the core of intelligence, namely, g. These results strongly
disagree with the view of Lynn (1994, 1999), according to which there
is a small but consistent sex difference in general intelligence favoring
males.

Although there is no sex difference in general intelligence (g), the
research literature supports the statement that there is a sex difference
in some specific cognitive abilities (Hedges & Nowell, 1995). The Spanish
data support the accuracy of this statement.

Colom et al. (1999) studied the Spanish standardization samples of
the DAT and the PMA. Males scored higher in verbal, quantitative, and
spatial measures. There were null sex differences in reasoning and pro-
cessing speed. An interesting finding was that females outperformed
males in the PMA reasoning test, whereas males outperformed females
in the DAT reasoning test. Note that the PMA reasoning test is based
on letters, whereas the DAT reasoning test is based on figures. This sup-
ports the findings of Colom and Garcı́a-López (2002), that the content
domain is germane for testing a sex difference in reasoning or fluid intel-
ligence. Their conclusions are noteworthy: “researchers must be careful
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in selecting the markers – measures – of central abilities like fluid intelli-
gence, which is supposed to be the core of intelligent behaviour (Carroll,
1993). A ‘gross’ selection can lead to confusing results and misleading
conclusions.”

Sex differences in spatial ability have been investigated to some
extent by Spanish researchers. Delgado & Prieto (1996, 1997) found
that mental rotation processes contributed to sex differences in visu-
alization tasks. Although there is a stable sex difference in this ability,
not every spatial facet contributed to the same extent to the overall
difference.

Contreras et al. (2001) found that males outperform females in dy-
namic spatial tests. Their findings suggest that (a) males have an over-
all better dynamic spatial performance than females, and (b) neither
males’ nor females’ type of education makes any difference to their dy-
namic spatial performance. When males and females have the same
type of education, dynamic spatial performance is still superior in
males.

Age differences are another important aspect explored in popula-
tion studies. Although there are no longitudinal studies in Spain that
include intelligence measures (Fernández-Ballesteros, Diez-Nicolás, &
Ruiz-Torres, 1999), Fernández-Ballesteros and her group are work-
ing on a European longitudinal study on aging (EXCELSA), with the
main purpose of investigating “competence.” Until now only one pilot
cross-sectional study conducted in seven European countries (includ-
ing Spain) has yielded interesting results: Intelligence (measures by digit
symbol and digit span) is strongly associated with bio-behavioral mea-
sures (vital capacity and speed), loading in a factor that could be in-
terpreted as “competence” and explained (through structural equation
modeling) by other external and personal characteristics. Even more
important, this model received cross-European validation. Subsequent
steps of EXCELSA will allow the replication of this model, as well as
the study of age differences across Europe (Fernández-Ballesteros et al.,
2001).

Emotional Intelligence

As interest in the concept of emotional intelligence increases in general,
Spain is no exception. Particular interest has been shown by a research
team from the Universidad de Málaga, which has published work carried



P1: IYE/HGI P2: JPK
0521808154c03.xml CY344/Sternberg October 29, 2003 11:42

92 Rocı́o Fernández-Ballesteros and Roberto Colom

out with one of the most important researchers in the field: Peter Salovey
(see Fernández-Berrocal et al., 2001).

Emotional intelligence is seen as a component of intelligence, ac-
cording to the theory proposed by Mayer and Salovey (1993), and
is a component related to classical cognitive abilities, such as verbal
ability.

Cognitive Training

Three research areas can be identified in Spain: learning potential, phi-
losophy for children, and the Sternberg triarchic theory of intelligence.

The so-called cognitive training approach to intelligence (Sternberg,
1981) has been a fruitful research area. Fernández-Ballesteros at the
Universidad Autónoma de Madrid and Calero at the Universidad de Granada
have developed a research program on learning potential. They de-
signed assessment instruments that have been administered to children
(normal and with brain damage), adolescents (normal and educable
mentally retarded) and elders (normal and demented). They empha-
size the “modifiability of intelligence” through two mechanisms: neural
plasticity and cognitive learning strategies leading subjects’ executive
control (see Fernández-Ballesteros et al., 1997; Fernández-Ballesteros
et al., 2003).

Another important aspect is the study of the impact of Philosophy
for Children (P4C), a program designed by Lipman in the United States
that was introduced into Spain by the philosopher Garcı́a-Moriyón. P4C
is based on several narratives adapted to different scholastic periods.
The narrations touch on the main philosophical topics, and pupils dis-
cuss these topics within so-called research communities. Some research
findings support the prediction that P4C increases general cognitive
ability (Garcı́a-Moriyón et al., 2000), but the results are far from con-
clusive. Moreover, P4C does not appear to increase scholastic achieve-
ment (Garcı́a-Moriyón Colom et al., 2002). However, the findings should
be considered with caution, since the assessment of academic achieve-
ment carried out in the Spanish educational system has recently been
called into question. Some researchers have claimed that academic per-
formance is evaluated ignoring the cognitive components usually de-
manded by educators.

The third line of research follows Sternberg’s Triarchic Theory of Intel-
ligence (Sternberg, 1988). A group from the Universidad de Murcia coor-
dinated by Ma. Dolores Prieto is responsible for the Spanish adaptation
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of the Sternberg Triarchic Abilities Test (STAT) and the corresponding
training program. Some research findings have already been published
(Sternberg et al., 2000).

current assessment techniques

As previously mentioned, assessment techniques have been a central
issue in Spain. Two types of measure have been developed: Those for
research purposes and those published as standardized tests within test-
ing corporations. Let us examine the latter type.

Intelligence and Ability Tests Published

Table 3.1 shows those tests translated and adapted for Spanish popu-
lations. The most international intelligence tests – the Weschler Scales,
the Raven Matrices Test, and the Primary Mental Abilities Test – have
been translated, adapted, and standardized for use with Spanish pop-
ulations. Most of these tests have also been used in basic research, as
mentioned above.

Table 3.2 shows tests developed by Spaniards. An analysis of the
content of these tests shows three main characteristics: (1) a core interest
in the measurement of abilities more than in general intelligence, (2)
personnel selection and education, and (3) numerous spatial orientation
tests.

The Use of Intelligence Tests in Spain

A final issue that should be briefly presented concerns the extent to
which these tests are used. Several surveys were carried out among
Spanish psychologists to find out details of their practices in psy-
chological assessment (Fernández-Ballesteros, 1992). The data that fol-
low, taken from the 1987 survey, are not representative, but rather
merely illustrative of some aspects of the work of Spanish psycholo-
gists using psychological assessment. Of the intelligence tests most fre-
quently used by those who answered the survey, 83% said that they
used some of the Wechsler Scales of Intelligence, whereas 90% used
some of the factorial tests (mainly Raven’s Progressive Matrices and
Thurstone’s PMA).

Under the auspices of the International Test Commission (ITC),
the European Federation of Professional Psychologists Associations
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table 3.1. Tests and Other Assessment Methodologies Translated and Adapted into
Spanish (Adapted from Fernández-Ballesteros, 1992; Pawlik et al., 2000)

Name of test Author

Intelligence and aptitudes
Alexander Scale W. P. Alexander
APT, Academic Promise Tests M. G. Bennet, G. K. Bennet, &

D. M. Clendenen et al.
Beta, Revised Beta Examination C.-E. Kellog & N. W. Morton
Cognitive Ability Tests, Primary I & II R. C. Throndike, E. Hagen & I.

Lorge
DAT, Differential Aptitudes Tests M. G. Bennett, H. G. Seashore

& A. G. Wesman
D-48, Dominoes Test P. Pichot
D-70, Dominoes Test F. Kowrousky & P. Rennes
GCT, General Clerical Test The Psychological

Corporation Staff
g factor Culture-Fair Intelligence Tests

1/2/3
R. B. Cattell & A. K. S. Cattell

GMA, Graduate & Managerial
Assessment

S. F. Blinkhorn

K-ABC, Kaufman Assessment Battery for
Children

A. S. Kaufman & N. L.
Kaufman

K-BIT, Kaufman Brief Intelligence Test A. S. Kaufman & N. L.
Kaufman

MacQuarrie for Mechanical Ability T. W. MacQuarrie
Otis Self-Administering Test of Mental

Ability
A. S. Otis

Progressive Matrices Tests (CPM, SPM,
APM)

J. C. Raven

Primary Mental Aptitudes (PMA) L. L. Thurstone
Seashore Measures of Musical Talents C. E. Seashore, J. C. Saetvit &

D. Lewis
SET, Short employment Test G. K. Bennet & M. Gelink
TEA, SRATest of Educational Ability L. L. Thurstone & T. G.

Thurstone
Toni-2, Test of Non-verbal Intelligence L. Brown, J. Sherbenou & S. K.

Johnsen
TP, Toulouse-Piéron E. Toulouse & H. Piéron
WAIS-III, WISC-R, WPPSI, Intelligence

Scales
D. Wechsler
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table 3.2. Tests and Other Assessment Methods Developed in Spanish (Adapted
from Fernández-Ballesteros, 1992; Pawlik et al., 2000)

Name of test Author

General Intelligence
Cards “G” N. Garcı́a Nieto & C. Yuste
CC-78, Complex Questions J. Crespo Vázquez
CHANGES, Test of Cognitive

Flexibility
N. Seisdedos

CM-76, General Intelligence Test J. Garcı́a Yagüe
General Aptitudes, Lower Level J. Garcı́a Yagüe
IG-2, General Intelligence TEA Publishers
TIG-1, Dominoes Test TEA Publishers
TIG-2. Dominoes Test TEA Publishers
TISD, Test of Data Selective

Interpretation
N. Seisdedos

TEI, A & B M. Yela

Aptitudes Tests
Battery of General Aptitudes J. Garcı́a Yagüe
ABI, Basic Aptitudes of Computer

Science
M. V. de la Cruz López

ABG-1 & 2, General Basic Aptitudes TEA Publishers
AMD-77, Differentiated Mental

Aptitudes
J. Garcı́a Yagüe

AMDI, Differentiated Mental
Aptitudes, Lower

J. Garcı́a Yagüe

Elementary AMPE F. Secadas
AMPE, Factorial F. Secadas
BAC, Commercial Activity Battery N. Seisdedos
BADYG, Battery of Differential and

General Aptitudes
C. Yuste

BC, Battery for Drivers TEA Publishers & J. L.
Fernández Seara

BO, Battery of workers TEA Publishers
BPA, Batteries of Admission Tests

(Levels 1 & 2)
N. Seisdedos

BPA, Admission Test Battery N. Seisdedos
BS, Battery for Subordinates TEA Publishers
Differential Battery of Intelligence J. Garcı́a Yagüe
De-catest F. Secadas
SAE, Aptitude Test for Studying F. Secadas

Verbal Aptitudes Tests
COE, Comprehension of Written

Orders (1 & 2)
TEA Publishers

TCV, Verbal Culture Test TEA Publishers

(continued)
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table 3.2 (continued)

Name of test Author

Numerical Aptitudes Tests
COINS, Numerical Aptitudes

(Levels 1 & 2)
N. Seisdedos

Spatial and Mechanical Aptitudes Tests
Development of Surfaces M. Yela
Levers M. Yela
Mechanics M. Yela
Printed Puzzles M. Yela
Solid Figure Rotation M. Yela
Vocation Tests F. Secadas

Others
Learning Potential

Assessment test
R. Fernández-Ballesteros,

M. D. Calero, J. M.
Campllonch & J. Belchı́

(EFPPA) and the Colegio Oficial de Psicólogos (Spanish Psychological As-
sociation), a survey on the use of tests in several countries around the
world was carried out. Results from Spain have been reported by Muñiz
and Fernández-Hermida (2000), and results from Spain, Portugal and
Latin America by Prieto et al. (1999). Reported results from experts in
the field show that the use of tests is not as frequent and appropriate as
it might be, and that there is a need for the involvement of national pro-
fessional psychological associations and universities to improve testing
and increase its use. The most important conclusion is that the most fre-
quently used tests (among all categories) in Spain are intelligence tests,
specifically the Wechsler tests.

In sum, Spain has available a broad spectrum of intelligence and
cognitive ability tests. However, Spanish-speaking psychologists gener-
ally use tests developed in other countries, which have an international
reputation.

future perspectives and conclusions

This chapter has reviewed the history of human intelligence in Spain,
the principal current research areas, and several assessment techniques.
From the first naı̈ve efforts made by Huarte, Spaniards have developed
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numerous scientific studies on human intelligence. Research results
have had a more international projection in recent times (see Figure 3.1),
and this can be attributed to the development of research within “uni-
versal” areas, such as the structure of human intelligence or its biological
roots.

Spatial ability has been widely investigated by Spanish researchers.
New measures of spatial performance have been designed, taking ad-
vantage of so-called new technologies, such as virtual reality programs.
Some researchers have explored differences in cognitive abilities across
ability levels and over the life span.

The relations between abilities and human information processing
are also analyzed. Research findings have shown that it is possible to
measure processing speed with paper-and-pencil tests, or that working
memory capacity can be considered as a general cognitive resource not
distinguishable from g.

Biological correlates have also been studied; for example, nerve con-
duction velocity would appear to be related to fluid intelligence. The
Flynn Effect has been widely studied, and it can be said that Spaniards
have contributed to advancement in this area.

Population differences have also been explored. Researchers have
found a negligible difference in g between the sexes. However, sex differ-
ences in some specific cognitive abilities are found, especially in spatial
ability. Age differences have begun to be investigated within large-scale
programs such as EXCELSA. This program is currently in progress in
Europe.

Research programs related to cognitive training are frequently used
by Spaniards. Some examples are the learning potential approach,
learning-to-think programs, such as P4C, or the framework derived
from Sternberg’s Triarchic Theory of Intelligence. Finally, it must be
remembered that we have a broad variety of instruments designed to
measure intelligence and cognitive abilities; it can be also concluded that
intelligence tests are the most frequently employed assessment instru-
ments by Spanish psychologists. This may result from the previously
mentioned applied flavor of Spanish psychology.

However, it is important to emphasize what human intelligence re-
search requires in the future. Long-term research programs are nece-
ssary; let us consider three examples in this regard. First, there are no
programs investigating the relationships between brain and intelligence
in a systematic way. Second, there are no longitudinal studies such as
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the well-known NLSY. Third, it is difficult to understand why there
are no research programs within the field of behavior genetics. These
are research programs that must be developed in the future if Spanish
research in human intelligence is to be in the mainstream of human
intelligence investigation.

In summary, research on human intelligence in Spain is alive and
healthy. Apart from some important omissions, the evidence in general
encourages optimism for the future.
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Psychology of Human Intelligence in France
and French-Speaking Switzerland

Jacques Lautrey and Anik de Ribaupierre

introduction

In France and in French-speaking Switzerland, research on intelligence
has traditionally referred to a relatively wide range of studies. On the
one hand, intelligence is studied by differentialists – differential psy-
chology, in the Francophone tradition, refers to both psychometrics and
to the study of individual differences, the latter referring both to funda-
mental and to applied issues – who devise and use tests of intelligence.
On the other hand, because Piaget referred to the “development of intel-
ligence,” it also includes developmental studies of cognition, in particu-
lar, the Piagetian studies. Currently, researchers working in the Piagetian
tradition no longer consider that they work on intelligence, but this is a
relatively recent shift. Thus, the study of intelligence is not restricted to
the use of standardized tests of intelligence scales nor to interest in indi-
vidual differences. For example, the Traité de Psychologie Expérimentale,
first edited in 1963, devoted a whole volume to the study of intelligence
(Oléron et al., 1963), three chapters of which consisted essentially of the
presentation of the Piagetian theory by Piaget and collaborators. As in
many other countries, experimental psychologists working with adults
on reasoning, problem solving, language, or other cognitive functions
do not consider that they are working on intelligence.

This chapter therefore reflects these fuzzy frontiers including the dif-
ferential and the Piagetian traditions but not the other types of cog-
nitive studies. The choice to present the situation in France and in the
French-speaking part of Switzerland is justified by the geographical and
linguistic proximity of these two countries and also by the existence of
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numerous interactions between the researchers interested in intelligence
in these two countries, including those due to the influence of Piaget’s
theory in France.

The first part of the chapter provides some elements of the history
of research on intelligence in these two countries; the second deals with
applications, in particular, techniques of assessment; and the third is
devoted to contemporary research. Except for history, we do not intro-
duce subparts specifically devoted to France and Switzerland, but the
country in question is specified each time the point discussed is specific
to this country.

some elements of history

France

In France, the psychology of human intelligence began with the devel-
opment by Alfred Binet (1857–1911) and Théodore Simon (1873–1960)
of the first measurement scale (Binet & Simon, 1905, 1908; Binet, 1911b).
The Binet–Simon test was immediately recognized as a major contribu-
tion to the assessment of intelligence in Europe and the United States,
where it was promptly translated and adapted. However, it did not have
the same success in France. We will not dwell at length on the history of
this discovery, which is now well known, but rather we seek to under-
stand why this discovery occurred in France at this particular moment,
and why, nevertheless, it did not attract followers in France.

Why in France and Why Binet?
At the turn of the 19th century, Binet was not the only psychologist
seeking to devise an objective assessment of intelligence. But he was the
first to free himself from the prevailing ideas on this issue. The leading
approach at the time was associationism, a theory proposing that com-
plex psychic phenomena such as images, ideas, and conscious thoughts
were formed through associations of elementary sensations. Wundt,
who in 1879 created the first laboratory of experimental psychology in
Leipzig, had an associationist approach and popularized the idea that to
study complex psychic phenomena, experimental psychology had first
to break down these phenomena into their elements, that is sensations.
Thus, the methods developed in Wundt’s laboratory to implement this
research program consisted essentially of measuring sensations: percep-
tive thresholds, sensory discrimination, and reaction times. The early
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psychologists who sought to measure intelligence operated naturally
within this theoretical framework, and the tests they designed were in
fact simplified versions of these new experimental paradigms (Cattell,
1890).

Binet broke the deadlock on this line of research by relying on two
ideas that were quite original in the historical context. First, he pro-
posed that the study of elementary processes was not a necessary
step for research on intelligence. Binet argued that measures of intelli-
gence should focus directly on individual differences in higher processes
such as memory, imagination, judgment, and comprehension (Binet &
Henri, 1895). Thus, this program broke with associationism, but came
up against a major obstacle: Experimental psychology had made it pos-
sible at the time to measure sensations but not higher processes. Binet’s
second idea allowed him to overcome this obstacle. His approach was to
use development to rank tasks according to their cognitive complexity.
Ranking the test items according to ages at which they were successfully
completed defined, in an indirect way, their rank of cognitive complex-
ity. This made it possible to rank children as well, depending on the
level reached on this scale. Binet was well aware of the ordinal nature
of this assessment procedure: “The word measure is not used here in
its mathematical sense: It does not mean the number of times a quan-
tity is contained in another. To us, the idea of measurement is one of
hierarchical ranking”(Binet, 1911a, p. 135).

Why was this breakthrough achieved by Binet rather than by one
of the other psychologists seeking to measure intelligence at the same
period? Part of the answer lies perhaps in the specificity of French psy-
chology, which, at the time, was oriented mainly toward psychopathol-
ogy. Ribot (1839–1916), who can be considered as the founder of scientific
psychology in France, defended the idea that pathological phenomena
provided a privileged method for studying the mind, as this method
provides a dissociation of processes that are usually integrated in
non-pathological individuals. Binet came to psychology through Ribot’s
influence and collaborated for seven years – from 1882 – with Charcot at
La Salpêtrière Hospital, where he practiced hypnosis and observed hys-
terical patients. Through this experience, Binet became familiar with the
clinical method of observation, which allowed him to observe some of
the deteriorations that pathology inflicts on higher processes. He could
also observe that in psychiatric institutions, the diagnosis of mental
retardation and the distinctions between different degrees of mental re-
tardation were very subjective. This is the reason why he began, with
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the help of a young psychiatrist, Dr. Simon, to seek an objective method
of assessment of mental retardation by comparing retarded and non-
retarded subjects. Thus, the psychopathological orientation of French
psychology at the turn of the 19th century could have been a facilitating
factor in the sense that this approach was relatively focused on higher
processes and that the comparison between normal and pathological
cases offered an alternative to the experimental approach.

These facilitating factors are of course not sufficient to explain why
Binet freed himself more easily than others from the associationnist
approach. His discovery may also be explained in terms of personal
characteristics. Those who met Binet described him as an independent
person, not very driven toward social contacts, more at the fringe of
psychology’s institutional circle. He was not a follower of any particular
theoretical or methodological approach, and he more or less practiced
them all.

Why Was the Line of Work of Binet Abandoned in France?
The development of the psychology of intelligence in France between the
world wars occurred in fact within another trend of research. While Binet
designed his intelligence scale, another French psychologist, Edouard
Toulouse (1865–1947), worked toward the same objective. The work
of Toulouse is less well known than Binet’s, but thanks to recent re-
search (Huteau, 2002a, 2002b) – on which we draw in this chapter – the
complex relationships between Binet and Toulouse are better known
today.

Toulouse, trained as a psychiatrist, became the head of a department
at Villejuif’s psychiatric hospital in 1898. Toulouse thought that psychi-
atry should be based on psychology. Accordingly, as soon as he arrived
in Villejuif, he created a laboratory of experimental psychology and
asked two assistants, Nicolas Vaschide and Henri Piéron, to design rig-
orous observational techniques for psychological processes. Here we
have to point out that both of them previously had been Binet’s as-
sistants at the Sorbonne’s experimental psychology laboratory, which
Binet headed from 1894. As Binet neglected this laboratory to observe
children in schools, Vaschide first, and Piéron later, joined Toulouse’s
new laboratory. Their work led to the publication of the Technique de
Psychologie Expérimentale (Toulouse, Vaschide, & Piéron, 1904), a col-
lection of tests designed within the associationist framework, with its
main part devoted to the measurement of sensations. The second edition
(Toulouse & Piéron, 1911) shows a slight evolution by integrating a few
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tasks designed to assess higher processes (comprehension, judgment,
memory, and reasoning). It is worth noting that even in this second edi-
tion, Binet’s scale is not mentioned. This omission cannot be attributed
to ignorance but rather to a deep disagreement between the two labora-
tories. Toulouse and his collaborators believed firmly that experimental
psychology was now being studied in their own laboratory, and they
accused Binet of having given up experimental psychology in favor of
a kind of psychopathology based on observation. They criticized the
concept of intellectual level, as assessed by Binet’s scale, as being too
global and unable to distinguish nature and nurture influences. Binet
for his part said little about the Technique de Psychologie Expérimentale but
found it vague and outdated when he reviewed it (Huteau, 2002a).

Binet died in 1911 at 54 years of age, the same year the last version
of his intelligence scale was published. The Sorbonne’s laboratory of
experimental psychology had been more or less deserted, and he had no
followers, which can probably be related to his personal characteristics,
as mentioned here. Henri Piéron, one of the assistants who had left
Binet to join Toulouse, took over in 1912 as the head of the Sorbonne’s
laboratory. Deeply at odds with Binet’s global approach of intelligence,
Piéron never extended this line of work but reoriented the laboratory’s
activity toward the kind of analytical experimental psychology Binet
had practiced for some time, then abandoned.

Piéron played a key role in the institutionalization of psychology in
France. Most of his scientific work was in fact devoted to psychophysiol-
ogy, but he was also important in the development of the psychometric
approach (called psychotechnique at the time). Like his mentor Toulouse,
Piéron was a positivist and believed that society should be reformed
on a more rational and fair basis by drawing on a scientific approach.
More specifically, he believed that students’ academic and professional
orientations should be chosen according to their aptitudes – objectively
measured by means of a scientific psychology – rather than based on
their social origins. He considered that these aptitudes were innate and
independent from one another. Thus, within a same individual, these
aptitudes could be of varying levels, depending on the domains.

This conception ruled out the idea of a global hierarchy of intellectual
levels. In some sense, Piéron’s “theory of aptitudes” can be considered as
a precursor to Gardner’s (1983) theory of multiple intelligences. Within
the framework of Piéron’s theory, the goal of a scientifically based pro-
gram of vocational guidance was to match the aptitudes profile of each
individual with the aptitudes profile required for a given occupation.
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In 1928 Piéron was able to give substance to this social program by
participating in the creation of the Institut d’Orientation Professionnelle
(Institute for Vocational Guidance) for training vocational advisers us-
ing the psychometric approach. This institute, which Piéron headed
from 1928 to 1963, included a research department whose first as-
signment was to design a battery of aptitudes tests, called the Fiche
d’Orientation Professionnelle (Piéron, 1930). This battery was mainly com-
posed of tasks drawn from the second version of the Technique de Psy-
chologie Expérimentale; however, only tests assessing higher processes
had been retained (4 attention tasks, 6 memory tasks, 2 verbal tasks,
1 task of imagination, and 6 concerning intelligence). The battery com-
prised a total of 21 tasks supposed to tap independent aptitudes (this
independence was more postulated than demonstrated). Each one of
these tasks was normed in percentiles, and the results obtained were
reported on a form as a scatterplot representing the profile of aptitudes
of each individual.

The development of the psychology of intelligence at the beginning
of the 20th century in France was thus influenced by the conflicting
relation between two approaches to individual differences in terms of
intelligence (Huteau, 2002a). The first one, developed by Binet, was both
global and oriented toward higher processes. The second one, supported
by Toulouse and Piéron, was both analytical and oriented toward ele-
mentary processes. A sort of compromise finally took over. Toulouse and
Piéron themselves evolved – more slowly than Binet – toward a mea-
sure of individual differences in higher processes, but Piéron remained
opposed to a global measure of intelligence and tried to develop an
analytical evaluation of higher processes. In the meantime, the Binet–
Simon scale was somewhat forgotten in French psychology, and its use
was restricted to the field of education for the diagnosis of mental re-
tardation. It was not until 1949 that revised norms were established; in
1966 a revised version appeared called the Nouvelle Echelle Métrique de
l’Intelligence (NEMI) (Zazzo, Gilly, & Verba-Read 1966). In the mean-
time, since the beginning of the 1950s, the French versions of Wechsler’s
scales became more popular than the Binet-Simon scale among French
psychologists.

French Switzerland

The French Swiss tradition has been very strongly marked by the work
of Piaget and his collaborators, and interest was essentially placed on
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the theoretical aspects of the development of intelligence in children.
Piaget himself was certainly influenced by Baldwin (e.g., Case, 1985)
and by both Edouard Claparède and Alfred Binet (or more exactly, by
Simon, the collaborator of Binet) in whose laboratory he spent some
time. Edouard Claparède (1873–1940) was a precursor in proposing
to link experimental pedagogy and the psychology of the child. He
adopted a “genetico-functional” point of view, arguing that for child
study to be useful for educators, it was necessary to go beyond simple
normative description. It was necessary to determine the role played by
a given process in the individual’s development, identify factors that
favor or hinder development, and discover how and why, at a given pe-
riod, one process is succeeded by another (e.g., Claparède, 1905). These
principles are indeed very close to those adopted and defended later by
Piaget.

The Underrecognized Contribution of André Rey
The empirical practices and methods, if perhaps not the theoretical ap-
proach, of the psychologists interested in assessing intellectual functions
have been strongly influenced by the work of André Rey, who would
certainly have been much better known internationally, had he not been
in the same institute as Piaget. André Rey (1906–1965) was indeed a
“universal psychologist” in that he was interested in many facets of
behavior, as well as in the combination of many different approaches,
ranging from clinical and school psychology to vocational guidance
to neuropsychology (as a young researcher, he collaborated with
Lashley) and general and animal psychology. He wrote a number of
books and papers on the clinical methods of psychological assessment,
which very strongly contributed to the establishment of scientific foun-
dations of psychometric assessment (e.g., Rey, 1958, 1963). He pleaded
for the use, in psychological assessment, of a “hypothetico-deductive
method” and considered that a psychological examination should con-
sist in a “progressive experimental analysis of individual behavior.”
That is, he argued for the necessity to adopt a flexible battery of tests,
adapted to the hypotheses progressively set with respect to the individ-
ual’s difficulties as they progressively unfold in the course of a psycho-
logical examination.

Rey developed numerous, very ingenious psychometric tests, many
of which unfortunately were not published. The best known, not only
because they were commercially published, but probably also because
they crossed the Atlantic, are the “Fifteen Words” test and the “Complex
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Figure” (respectively translated as the Rey Auditory-Verbal Learning
test and the Rey-Osterrieth Complex Figure test; see Lezak, 1995). How-
ever, many other tasks were developed. Rey did not propose a theo-
retical model of intelligence; this is probably another reason why he is
relatively little known despite his very abundant production. In fact,
rather than speaking of intelligence, he preferred stressing the necessity
of assessing learning competencies. Thus he emphasized the necessity
of assessing the capacity to learn and systematically suggested differ-
entiating the results of past learning experience – nowadays one would
probably speak of the knowledge base – from the present learning poten-
tial of an individual, and he used this distinction to propose and classify
a very wide variety of tests. In this context, it should be stressed that
Rey’s work was a very important source of Feuerstein’s work (1979),
all the more so because Feuerstein spent some time working in Geneva
with Rey. More generally, Rey can also be considered to be, at least
in the French-speaking countries, a precursor of the present cognitive
neuropsychological approach (e.g., Seron, 1993).

The Contribution of Piaget
Geneva remains best recognized in the field of research on intelligence
because of Piaget’s school. It is well known that Piaget, who trained as a
biologist, had a primary objective to understand the development of
knowledge in the human species rather than to describe and understand
how children develop; that is, his ultimate goal was epistemological in
nature. Nonetheless, it is Piaget’s psychology of intelligence that is the
most universally known (and disputed) facet of his work, even though
he himself did not consider it to be the main part (e.g., Piaget, 1947, 1970;
Piaget & Inhelder, 1966). His theory transformed the field of develop-
mental psychology by providing it with a new vision of the development
of the child. With his collaborators, he developed many test situations to
understand the construction of cognitive operations, addressing a very
wide range of domains and using a quasi-standardized method of in-
terview, initially labeled the clinical method and later, the critical method.
Intelligence is defined as the most general form of coordination of the
actions and operations that characterize the various developmental lev-
els, not as a mental faculty or an entity in itself; it develops through a
succession of general stages, defined by overall structures (“structures
d’ensemble”).

The focus of Piagetian theory was always placed on the epistemic, or
ideal subject, to unravel universal laws of development. Piaget was not
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interested in individual or task-specific performances, even though he
acknowledged the existence of temporal lags between different notions
supposed to pertain to a same general structure (horizontal decalages).
For example, he stated, addressing the issue of the use of data obtained
through the clinical method for diagnostic purposes:

“We are no longer dealing with a problem of general psychology, but of dif-
ferential psychology, of psychology of the individual – of each individual.
This, I must confess, is a problem I have unfortunately never studied, because
I have no interest whatsoever in the individual. I am very interested in general
mechanisms, intelligence and cognitive functions, but what makes one individ-
ual different from another seems to me far less instructive as regards the study
of the human mind in general” (Inhelder & Piaget, 1971, p. 211).

The closest Piaget came to recognizing the potential theoretical rele-
vance of individual differences and the possibility of different develop-
mental pathways was in an article about the attainment of formal oper-
ations (Piaget, 1972); he then acknowledged the possibility that not all
adolescents reach the stage of formal operations and suggested that they
might acquire formal thinking in different content domains depending
on their specific aptitudes and professional expertise. However, he did
not pursue further this line of exploration, nor did he attempt to en-
visage the possible implications of such a hypothesis for his general
model.

Piagetian Theory and Intelligence Assessment
There were, nevertheless, two lines of work in Geneva that opened the
way to the study of individual differences; they were concerned with
applications of Piagetian theory and the clinical method to atypical pop-
ulations, on the one hand, and standardization, on the other hand. Barbel
Inhelder (1943) was the first to use operational tasks with clinical popu-
lations. She argued that Piagetian theory offered more information and
was more adapted than traditional tests to understanding the cogni-
tive processes involved in mental retardation; she also emphasized the
interest of using a flexible method of interviewing the child (critical
method) rather than a fixed set of questions. She offered empirical ev-
idence that mentally retarded children, while following apparently the
same developmental path as normal children in terms of cognitive oper-
ations, did not reach formal operations or the later substage of concrete
operations. Inhelder nevertheless also stressed that mentally retarded
children presented functional specificities, such as oscillations or perse-
verations, that were larger than those observed in normal children. Her
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work opened the way to a number of studies, particularly in Geneva
but also abroad, that applied the Piagetian method to a variety of cog-
nitive disorders (Ajuriaguerra & Tissot, 1966). The argument was then
that it was more promising to use theory-based tasks, firmly grounded
in a developmental model, rather than tasks such as IQ tests that were
atheoretical and had only empirical norms to offer.

However, these Genevan studies faced a major problem: They usu-
ally compared clinical populations with the epistemic subject and often
concluded that there are disharmonies in the face of large horizontal de-
calages, whereas the amplitude of such decalages in a normal population
was not known. Yet, it has been shown since then that intraindividual
decalages can also be very large in a normal population (see section on
Piagetian Theory and Individual Differences.). As a result, and because
of both the scarcity of normative data and the difficulty of the critical
method, Piagetian tasks have never become a major tool of psychological
assessment for the French Swiss clinical or educational psychologists.
They have, nevertheless, remained in the toolbox of the psychologists,
particularly those interested in understanding the cognitive functioning
of the primary school-aged child.

In the early 1960s, a second line of approach to the study of individ-
ual differences began in Geneva, initiated in particular by Inhelder and
Vinh Bang (cited in Inhelder, 1963; see also Bang, 1988). It consisted of
standardizing the tasks to establish valid evaluation and scoring criteria.
Approximately at the same time, longitudinal studies were launched.
Unfortunately, none of these studies were published. Nassefat (1963)
standardized a number of formal operational tasks, to offer norms to
the psychologist interested in the cognitive functioning of adolescents
and to be used in the context of vocational guidance. There was also a
Genevan project, in the 1970s, to assemble a standard battery of Piagetian
tasks, which led to the confection of two or three dozen standard sets of
material. These sets remained, however, used within academic settings
only and were never produced at a commercial level. To our knowledge,
only the battery assembled by Longeot (Echelle de la Pensée Logique) was
produced on a relatively large scale by a test publisher. Most standard-
ization work was accomplished outside of Geneva, both in Canada by
Laurendeau and Pinard (1968) and in France, in particular, by Longeot
(see Piagetian Theory and Individual Differences). The initial objective
of Rieben and de Ribaupierre’s work (describing Piagetian theory and
individual differences) was in direct continuation of these first attempts
toward standardization. In view of the large inter- and intraindividual
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variability that was observed, however, they soon became more inter-
ested, with Jacques Lautrey, in understanding the processes underlying
such variability rather than pursuing strict standardization.

applications of intelligence tests

In France, intelligence tests were rather widely used in the period fol-
lowing World War II. Since the end of the 1960s, however, their use has
declined, partly because of criticisms of these tests, but mainly because
the social demands concerning intelligence tests evolved.

The Criticisms

Before describing the various applications of intelligence tests, we will
briefly summarize the main criticisms that were raised, restricting our-
selves to the ones that were specific to the French and Francophone
regions.

We already mentioned, when we discussed the contributions of
Toulouse and Piéron, that one of the specificities of the development of
psychometric tests in France was that this development was supported
by left-wing intellectuals, convinced that society could be reformed by
relying on science. For this group, the use of aptitude tests seemed to
be a means to correct social inequalities concerning access to education
and thus to promote greater justice in the society. During the period be-
tween the two world wars, this social project and psychometrics were
criticized by right-wing parties.

The situation changed after World War II, when the use of intelli-
gence tests was criticized by intellectuals and psychologists associated
with the Communist Party. It should be noted that a resolution adopted
in 1936 by the central committee of the Communist Party in the Soviet
Union had forbidden the use of tests, psychometrics being considered
“bourgeois” and “anti-scientific.” In France, intellectuals close to the
French Communist Party accused intelligence tests of confirming, le-
gitimating, and even inducing the acceptance of social inequalities (La
Raison, 1952). At the time, the criticisms remained in the realm of in-
tellectual debates and did not have any major influence on the use of
intelligence tests because their use was increasing in any case. After May
1968, however, these criticisms were revived by extreme-left movements
(see, e.g., Tort, 1974). They were then more influential and contributed to
a certain dismissal of tests and, more globally, of any type of assessment.
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In French-speaking Switzerland, the criticisms were of a rather differ-
ent nature and came from within the psychological community. As al-
ready mentioned, the Piagetian school, and more particularly Inhelder,
criticized intelligence tests for totally lacking a theoretical basis and
for being too static. In the 1960s, together with psychiatrists such as
Ajuriaguerra and Tissot, Inhelder therefore tried to encourage the use of
Piagetian tasks in educational as well as in clinical psychology. How-
ever, the lack of proper standardization, the intensive training required
by the Piagetian critical type of questioning, and the absence of norms
restricted the use of these tasks. In parallel, Rey was also showing the
way to using a more adaptive and more analytical type of testing.

Returning now to the applications of tests, we will examine the three
main domains in which they have been employed: education, health,
and work.

The Domain of Education

In the French educational system, the use of intelligence tests has dif-
fered between elementary and secondary schooling. The problems are
different at each of these two levels, and the psychologists involved at
each level have different training.

At the elementary level, the main goal of the psychologues scolaires
(school psychologists), whose training is mainly oriented toward clinical
psychology, consists of preventing school failure. These psychologists
practice individual check-ups requested by parents or teachers when
children are facing major difficulties. At times they include an intelli-
gence test to determine whether the problems may be due to intellec-
tual retardation. The tests most commonly employed are the Wechsler
Preschool and Primary Intelligence Scales (WPPSI) and the Wechsler
Intelligence Scale for Children (WISC) or, less frequently, the NEMI (i.e.,
the revised version of the Binet-Simon) or the Kaufmann Assessment
Battery for Children (K-ABC).

Cases of mental retardation requiring special education are not very
common (currently less than 5% of the school population). Admission
to special classes or institutions is subject to the decision of a commis-
sion. Intelligence test scores, interpreted by the school psychologist, are
one of the major elements on which the decision is based. Thus, at the
elementary level, the function of intelligence scales remains the same as
in Binet’s era when he created his first test.



P1: HDT/HGI P2: JPK
0521808154c04.xml CY344/Sternberg October 29, 2003 12:16

116 Jacques Lautrey and Anik de Ribaupierre

Psychologists involved in the secondary school system are referred
to as conseillers d’orientation–psychologues (COP) (guidance counselors–
psychologists); their main function consists of guiding students in ca-
reer and course choices made during schooling. The training of the
COPs – there are currently about 4,000 in France – has been oriented
for a long time toward differential psychology and psychometrics, fol-
lowing the tradition established by Piéron when he created the Institut
d’Orientation Professionnelle. Between the 1950s and the 1980s, these
psychologists administered factorial tests of aptitudes in a rather sys-
tematic fashion. The aim was to detect “aptitudes reserves,” in other
words, to detect in the group of children not admitted into secondary
school those who performed well according to intelligence tests. It
should be noted that in the 1950s, only children from upper-class fami-
lies had access to the secondary school system. The aptitude tests were
administered at the end of the elementary school (5th grade) with the
goal of encouraging pupils who performed well on these tests to be
candidates for the admission exam for secondary schools.

At the end of the 1950s, a reform of the educational system created the
collège unique (unique junior high school), corresponding to the first part
of secondary school (grades 6 to 9) and making schooling mandatory for
all children up to grade 9. This reform eliminated the need to identify
children having aptitudes for secondary school.

The testing activity of the COP moved then to grade 9, correspond-
ing to the end of junior high school. Factorial intelligence tests were
administered systematically. The objective was then to take both school
performance and test results into account for guidance decisions. In this
way students who showed good levels of intellectual aptitudes in the
tests, even if their school results were not completely satisfactory, could
have a chance to enter into high school (grades 10, 11, and 12). This
practice of aptitude testing declined rapidly in the 1970s and has now
disappeared. The criticism of tests that developed after May 1968 in
France probably played a part in the discontent with the evaluation of
aptitudes, but the main reason for the decline is the progressive gener-
alization of the high school education, which made the identification of
aptitudes reserves unnecessary at the end of 9th grade.

It must be stressed that in France, diplomas are national, which means
that students who earn a given diploma, for example, the baccalaureat
(the diploma obtained at the end of the high school that is required to
enter a university), have followed exactly the same curriculum, with the
same program, and passed the same national examination, whatever the
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area of France or the school in which they studied. The use of standard-
ized tests for entry to a university, such as the Scholastic Aptitude Test
(SAT) in the United States (where the diplomas and programs can be
very different), is therefore not necessary in France. The homogeneity
of programs and diplomas in the French system probably explains why,
compared to the American system, the use of collective tests has now
practically disappeared.

In French Switzerland, the situation was roughly similar with respect
to intelligence testing. It should be stressed, however, that the educa-
tional system is different from France’s, and, more importantly, that it
differs within the different cantons, or provinces. Also, school psychol-
ogists do not exist in each canton, but are sometimes integrated within
clinical guidance institutions, at least as concerns the primary school age
range. As a result of this diversity, and also due to the small size of each
region, there have never been general recommendations with respect
to testing or national (or regional) norms, and the choice of psycholog-
ical tools is left to the individual psychologists or to the institutions in
which they are hired. The only generalized practice was to adminis-
ter intelligence scales to youngsters who had to enter special education
programs, because social insurance at the federal level was assuming
school costs for those who presented an IQ lower than 75; by now, this
rule has been changed, and psychologists show a renewed interest for
both intelligence tests (such as the WISC or the K-ABC) and analytical
testing.

The Health Care Domain

Several thousands of clinical psychologists are involved in the health
care system. They practice psychological examinations in psychiatric
hospitals or other institutions and in private practice. The situation is
roughly identical in both countries. Since the 1960s, clinical training has
been strongly influenced by the psychoanalytic approach, with a clear
neglect of the psychometric approach. This evolution led to a decreased
use of tests, specifically intelligence tests. Lately, this situation seems to
have changed and, as a recent survey (Castro, Meljac, & Joubert, 1996)
shows, clinical psychologists are reintroducing intelligence tests as one
of their assessment tools. According to this survey, the most widely used
tests are Wechsler’s WPPSI, WISC, and Wechsler Adult Intelligence Scale
(WAIS); Kaufman’s K-ABC; and the Brunet-Lézine (a developmental
scale for infants, based on Piaget’s work on the sensori-motor stage).
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The Work Domain

In the occupational field, intelligence tests are not widely used. A few
companies use factorial batteries of aptitudes tests, for example, some
companies in the transportation sector. Given the importance of the se-
curity issues in this field, there is a long tradition of psychometrics in
this branch of industry, and these companies have often their own psy-
chological testing service. This is the case for the French railway com-
pany (SNCF), the Parisian transportation company (RATP), and major
French airlines. Private recruitment agencies, which many companies
hire, use intelligence tests (in general, factorial tests of aptitude) only in
approximately 30% of the cases. The majority of the recruitment proce-
dures are limited to examining curricula vita, an interview, and often a
graphological analysis – a curious French and French-Swiss specificity
(Bruchon-Schweitzer & Ferrieux, 1991).

The French army administered aptitude tests to its recruits for a long
time. These tests were systematically administered to the 400,000 young
recruits enrolled each year, and the results were taken into account in
their assignments. This passage is written in the past tense because
mandatory military service was eliminated in 2001 and replaced by a
professional army. The use of collective tests is thus also disappearing
in the army.

In summary, the use of intelligence tests in social applications in
France has experienced highs and lows. During the period between
the 1950s and 1970s, rather massive applications of collective tests oc-
curred in the education system, the army, and, more rarely, in industry.
In French Switzerland the use of tests was never so massive, however.
Because of criticism concerning these tests and the evolution of social
institutions, the systematic use of collective tests has practically dis-
appeared. On the contrary, the use of intelligence scales in individual
psychological examinations for guidance and therapeutic goals has been
maintained. After a period of relative disinterest in the 1970s and 1980s,
intelligence tests have seen a renewed interest in the fields of education
and health.

contemporary research on intelligence in france
and switzerland

Concerning the present state of research on intelligence in France and
French Switzerland, we will distinguish three relatively original streams
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of studies. First, we will briefly describe developmental studies of intelli-
gence or of cognitive development that can be qualified as post-Piagetian
or neo-Piagetian. These are studies that extended Piaget’s general the-
ory of intellectual development to areas that he already pointed to but
ignored or treated only in passing (e.g., language or time, or the role
of the social context) or studies that combined the Piagetian theory (at
least some of the Piagetian principles) with a very different approach
(generally cognitive psychology), resting on different epistemological
and psychological traditions. As Case (1992) already noted, the latter
approaches cannot be considered simple extensions of the Piagetian
theory or revisions along lines that Piaget might have followed him-
self. A second stream includes researchers who attempted to combine
the Piagetian method with the differential or psychometric approach
to intelligence. Third, there are a number of studies centered on the
study of intelligence from an individual differences perspective, usu-
ally in adults. There is almost no research on new tests of intelligence,
but there are a number of studies, particularly in France, that focus on
the use of strategies in existent tests of intelligence and their link to
individual differences.

Developmental Perspectives

Most of developmental research has retained Piaget’s fundamentalist
option, with little interest granted to individual differences, while, nev-
ertheless, opening the way to the study of variability. Pierre Mounoud,
a student of Piaget, conducted and initiated a large number of studies
on infant and child development, basically related to motor and per-
ceptual development (e.g., Mounoud & Hauert, 1982). Very early, he
proposed a relatively radical departure from Piaget’s model, particu-
larly by suggesting the central role of representations during infancy
and proposing cyclical recursion through substages at each level of de-
velopment. Mounoud was always more interested, like most Piagetians
and neo-Piagetians, in the development of central systems, and he de-
fended the idea that action and thought (or procedural and declarative
knowledge) entertain dialectic instead of unidirectional relationships in
the course of development, considering that action is as much a prod-
uct as a previous condition for thought (Mounoud, 1993; 1995). In his
empirical research (in collaboration with Hauert, Vinter, Zesiger, and
Badan, in particular), he has mainly studied the elaboration of “mo-
tor” invariants by children, in a similar way as Piaget investigated the
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“conceptual” ones (e.g., Badan, Hauert, & Mounoud, 1985; Mounoud
et al., 1985; Zesiger, Mounoud, & Hauert, 1993). He has also studied the
development of selective attention in the Stroop task and in pointing
tasks, in collaboration with Koenig, Badan, and Pegoraro, in particular.
Currently, he is studying, in collaboration with Moy, Perraudin, and
Peyer, the role of perceived and evoked action on object recognition, by
means of the semantic priming paradigm, to understand the structura-
tion of semantic networks for manufactured objects.

Another direction, which was initiated in Geneva by Willem Doise
under the inspiration of Piaget, was sociocognitive. Doise was a pioneer
in empirically demonstrating the role of sociocognitive conflict in the
development of intelligence and in promoting a strong research stream
in developmental social psychology in Europe (e.g., Doise & Mugny,
1984). Although Doise himself more recently orientated his research to-
ward the domains of social representations and of human rights, the
line of research that he initiated with respect to the influence of social
interactions on intelligence has been continued by Mugny and his stu-
dents in Geneva, whose studies currently focus essentially on the themes
of social marking and social influences (Doise, Mugny, & Perez, 1998;
Mugny & Carugati, 1989), and by Perret-Clermont and her collaborators
in Neuchâtel, mainly in educational psychology. Perret-Clermont con-
ducted numerous studies on the role of peer interactions in cognitive
development, most often with Piagetian tasks such as the conservation
paradigm, showing that a child can take advantage of interactions with
more advanced peers to restructure his or her answer and give a logically
more complex response (e.g., Perret-Clermont, 1980). Such interactions
create a sociocognitive conflict, which in turn accounts for the positive
effect of social influence. A more recent line of studies consists of ana-
lyzing the social context itself, focusing on interactional patterns (e.g.,
Grossen & Perret-Clermont, 1994; Schubauer-Leoni & Perret-Clermont,
1997) finely observed in the context of tests (e.g., conservation or math-
ematical tasks) or didactic situations, and showing that children’s cog-
nitive abilities are the fruit of a social co-construction whose result does
not depend solely on the child or the experimenter (teacher). These lat-
ter studies lead to conclusions that converge with propositions issued
in a more Vygotskian perspective such as that adopted by a number of
North American researchers.

Montangero (e.g., 1984) extended Piaget’s theory to the domain of
the development of the concept of time. He recently developed stud-
ies on the development of diachronic thinking, that is, on how one
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understands changes in a given situation taking into account past and
future, possible changes, in relation with reasoning and problem solving
abilities (Montangero, 1996a; 1996b).

In France, Lécuyer and Streri’s research on infant development crit-
ically addressed the exclusive role attributed by Piaget to action in the
structuration of cognition during the sensori-motor period. For Piaget,
it is through motor activity that babies structure their environment, via
the transformations that such activity makes possible. Piaget thought,
for example, that intermodal transfer between vision and touch is only
possible when vision and touch are coordinated by the activity of pre-
hension. Lécuyer and Streri argue that motricity is too immature during
the first months of life for the babies’ action to play this structuring role;
it does not allow an efficient transformation of their environment. In
contrast, perceptual activity – which, however, does not impose a trans-
formation on the environment – would already be sufficiently functional
to play this structuring role (Lécuyer & Streri, 1992). This hypothesis
about developmental processes at work in the sensori-motor period is
tested by studies showing that capacities of transfer from touch to vi-
sion and from vision to touch develop between 2 and 4 months of age,
that is, before vision and prehension are coordinated (Streri & Molina,
1993). Along the same line, Lécuyer and colleagues also consider that
perceptual activity is sufficient to explain early abstract categorization –
3 versus 4 objects – observed in 3- and 5-month-old infants (Poirier,
Lécuyer, & Cybula (2000).

As concerns the age period corresponding to concrete operations,
studies conducted by Bideaud help to demonstrate that, besides action,
various representational systems that Piaget considered to be only sec-
ondary (language, mental imagery, socially transmitted knowledge, etc.)
play an important role in the development of logical operations. Opera-
tions of classification, seriation, and numeration were studied (Bideaud,
1988; Lautrey & Bideaud, 1985; Lautrey, Bideaud, & Puysegur, 1986). A
review of the French language research on the developmental studies
of numeration was recently published (Bideaud & Lehalle, 2002).

Concerning mental retardation, the line of work opened by Inhelder
has been extended by Paour; he abandoned Inhelder’s structural ap-
proach but pursued functional analyses that she had also conducted
(Paour, 2001). Paour’s research stresses the fact that several levels of
processing co-exist in retarded children – that their responses are fragile
and that non-cognitive factors (emotional, motivational) determine this
fragility. This functional approach led Paour to develop a procedure of
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cognitive remediation that consists of training mentally retarded chil-
dren to deal with abstract arbitrary relations as well as to defend, an-
ticipate, and apply their inferences. Training thus results in improved
comparison, classification, and even conservation skills, and ultimately
in greater interest and more efficient performance in academic learning
(Paour, 1992; Paour & Soavi, 1992; Paour, Cèbe, & Haywood, 2000).1

Within a neo-Piagetian framework (e.g., Demetriou, 1988), and in
parallel with her work in collaboration with Lautrey and Rieben
on individual differences and cognitive development (see section on
Piagetian Theory and Individual Differences), de Ribaupierre pursued
studies on the development of working memory or attentional capacity,
considering that working memory tasks tap central resources in terms
of activation and inhibition (e.g., de Ribaupierre, 2000; de Ribaupierre &
Bailleux, 1995). These central or attentional resources develop with age
and set upper limits on cognitive development as assessed by logical
or reasoning tasks. In line also with approaches such as Engle’s (Engle,
Kane, & Tuholski, 1999) or Miyake’s (Miyake & Shah, 1999), her hy-
pothesis is that individual and developmental differences in working
memory tasks reflect the interplay of underlying processes that are the
same as those at work in fluid intelligence tasks. Her work has extended
to a lifespan perspective, to understand the relationships among work-
ing memory, inhibition, and processing speed, assuming that the latter
two constructs might account for age differences in working memory,
whereas working memory in turn accounts for age differences in fluid
intelligence tasks, both during childhood and during older adulthood
(de Ribaupierre, 2002).

Another neo-Piagetian line of work considers limitations in inhibitory
capacities as being the major constraint shaping cognitive development
(Houdé, 2000). Following Dempster (1992) and Pascual-Leone (1987),
Houdé considers that many Piagetian tasks are misleading situations,
in which the correct answer implies the inhibition of a more primitive but
salient response scheme. The assumption underlying this line of work
is that development cannot be reduced to the coordination–activation
of structural units, but that it also requires learning to inhibit a compet-
ing structure or scheme. This approach has been applied to the study
of number (Houdé & Guichart, 2001), categorization, and reasoning.
Concerning the role of inhibition in reasoning tasks, functional imagery

1 For other, non–post-Piagetian, research on cognitive remediation in this part of the
world, see Loarer (2003) and Büchel (2000, 2001).
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techniques used during a Wason-like reasoning task have shown that,
after a bias-inhibition training, a shift is observed in cortical activations
from the posterior part of the brain to a left prefrontal network (Houdé
et al., 2000).

Piagetian Theory and Individual Differences

The so-called French connection (Larivée, Normandeau, & Parent, 2000)
is based on Reuchlin’s (1964) proposal to articulate the developmental
Piagetian and the factorial psychometric approaches. This proposal was
in line with Cronbach’s (1957) address to the APA meeting in which
he argued for the unification of general and differential psychology.
Reuchlin suggested that Piaget’s notion of an overall structure could
provide a theoretical explanation of the g factor of intelligence, on the
one hand, and that the “horizontal decalage” well known in Piagetian
studies could be linked to the existence of group factors in factorial
approaches, on the other hand. These hypotheses proved to be very
fruitful, because Reuchlin provided both a theoretical framework and
some methodological avenues; they generated a host of empirical stud-
ies, among which the most extensive were those by Longeot and by
Rieben, de Ribaupierre, and Lautrey.

Later on, Reuchlin (1978) developed another productive hypothesis,
that of the existence of vicarious or equifunctional processes. The idea
underlying the notion of vicariance is that, in many situations, every
individual has in his or her repertoire several processes available to
elaborate an adaptive response. The processes that are likely to fulfill
the same function are considered vicarious because they can substitute
for each other in cognitive functioning. This kind of redundancy is a
fundamental property that offers the cognitive system its reliability and
resistance to local impairments. These possibilities of substitution can
also explain the various forms of intra- and interindividual variability,
observed in cognitive strategies (Lautrey, 2003).

Longeot’s first set of studies (Longeot, 1969) confirmed the existence
of a general factor in formal operational tasks, observing not only that
the Piagetian tasks tended to load on the same factor, but also that sub-
jects at the formal operational level succeeded better than the others in all
kinds of psychometric tests. Factor analyses also showed the existence
of two group factors that were defined by Longeot as combinatorial and
INRC group (Identity, Negation, Reciprocity, Correlation) (e.g., propor-
tionality), corresponding to the two main structures defined by Piaget
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at this stage. Based on a second set of studies, Longeot (1978) proposed
some years later a model of development in which several routes are
possible within the same stage.

At the beginning of the 1980s, Rieben, de Ribaupierre, and Lautrey
launched a set of studies to investigate inter- and intraindividual vari-
ability in Piagetian tasks in school-age children (de Ribaupierre &
Rieben, 1995; de Ribaupierre, Rieben, & Lautrey, 1991; Rieben, de
Ribaupierre, & Lautrey, 1983, 1990). Using several tasks representative of
different domains, they proposed a qualitative type of analysis in terms
of dimensions of transformation, which made it possible to conduct
cross-domain comparisons; they also resorted to correspondence analy-
ses and other, more quantitative techniques (Lautrey, de Ribaupierre, &
Rieben, 1986). A quasi-longitudinal design was adopted, with two
points of measurement, separated by a three-year interval. All analy-
ses pointed to a large individual variability that is not compatible with
a unidimensional model of development. Although a general factor was
obtained, it was largely insufficient to account for all the variance. The
analysis of the form of intraindividual variability and, in particular, the
decalages that were termed “individual,” as well as the observation
of group factors in correspondence analyses, led these researchers to
propose that there are different developmental pathways for different
types of children; such a proposition was backed up by the variability
observed in intraindividual change over the three-year interval. Com-
bining these results with Reuchlin’s model of vicarious processes led to
a pluralistic model of development, in which several processes are likely
to fulfill the same cognitive function; these processes would be present
across all subjects, but their relative weight and their interplay might
vary between individuals, these variations accounting then for varia-
tions in the developmental trajectories (Lautrey, 1993, 2002; Lautrey, &
Caroff, 1996; de Ribaupierre, 1993).

Rieben et al. also studied severely learning disabled children and pre-
adolescents with the same set of tasks, showing once again that inter-
and intraindividual variability was very large (but not larger) in such a
population (de Ribaupierre, & Rieben, 1987; Rieben, de Ribaupierre, &
Lautrey, 1985; see also Doudin, 1992). Grégoire (1992) partly replicated
these results in other types of learning disabled children. Rieben et al. re-
sorted to the concept of executive control to account for the fact that these
learning disabled children displayed discordant performances between
Piagetian tasks in which they did not present a large developmental
lag, on the one hand, and school performance, on the other hand. In
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particular, they suggested that, due to the Piagetian method of crit-
ical questioning that was used, the experimenter provided executive
processes that children could not use spontaneously. Their conclusions
thus converged with those of North American researchers involved in
so-called metacognitive studies (e.g., Brown et al., 1983; Campione, &
Brown, 1977).

The Differential Perspective

Research aiming at developing new tests of intelligence is currently prac-
tically nonexistent in this part of the world. The differential approach
to intelligence tests seeks rather to reinterpret the behaviors observed
in the existing tests within the framework of cognitive psychology. This
approach can be illustrated by three examples of research on individ-
ual differences in the strategies used when taking intelligence tests.
The first and the second studies are inspired by the vicariance model
proposed by Reuchlin (see section on Piagetian Theory and Individ-
ual Differences), whereas the third study relies on a model of problem
solving.

The first example is Rozencwajg’s work on strategies in the Kohs
Block design task. In a first phase of the research, video recordings of
17-year-old subjects were analyzed, and three different strategies were
observed: a global and an analytic strategy (i.e., the two classically ob-
served strategies) and a third strategy labeled “synthetic” (Rozencwajg,
1991), according to which subjects place the blocks in an order that
conforms to the gestalt in the test design (for example, triangles, di-
amond, stripes). These strategies were related to the cognitive style of
field dependence or independence: Field-independent subjects adopted
more frequently the analytic and the synthetic strategies, whereas field-
dependent subjects more often used global strategies. In the second
phase of the research, the Kohs blocks task was computerized to fa-
cilitate the automatic collection of the behavioral indices characteriz-
ing the strategy of subjects (inspection time of the design, placement
order of the cubes, anticipation, etc.). Software was devised to assess
the subject’s strategy by comparing its profile with a theoretical profile
characterizing each strategy. This computerized version of the task is
published (Corroyer & Rozencwajg, 1995). It has been used to study
the developmental evolution of strategies from age 12 to adulthood.
The results showed that the frequency of the global strategy decreases
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regularly with age, whereas the frequencies of the analytic and the syn-
thetic strategies increase (Rozencwajg & Corroyer, 2002).

Another example is the research on the processes used for solving the
D70, a g factor test used in France (Dickes & Martin, 1998). Each item
of this test is made of a series of dominoes. Each domino has a given
number of dots on each of its two faces. The configuration of the series
of dominoes varies with items: They can form a line, a circle, a cross,
and the like. One of the dominoes in the series is empty, and the task
is to infer the rule of the series in order to find the number of dots that
should be put on each face of this domino. A factorial analysis of the
items showed that some of them load on a numerical factor, and others,
on a spatial factor (Dickes & Martin, 1998). In a subsequent study, the
strategies used by subjects to solve the D70 items were studied by rely-
ing on verbalizations and on reaction times (Rémy & Gilles, 1999). Two
main strategies were found: The numerical strategy consists in counting
the number of dots on each face of each domino and in searching for
the underlying rule; the spatial strategy consists in relying on the sym-
metries present in the set of dominoes of a series. Some items can only
be solved by using a numerical strategy; others are easily solved by a
spatial strategy; and there are “equipotent” items, lending themselves
to either strategy. In these equipotent items, subjects show a relatively
stable preference for one of these two strategies. A clever and economic
method for diagnosing the strategies was designed, using items with
two possible correct answers, one for each strategy. This device is used
to study the stability of strategies and their relations to aptitudes (Rémy,
2001).

Individual differences in strategy use in intelligence tests are also
studied within the framework of problem solving. Richard and Zamani
(2003) proposed a model in which the representation of the situation is
formalized as an ordered list of constraints, a constraint being defined
as a restriction on the set of a priori possible responses. Three types
of constraints are distinguished: those relative to the interpretation of
instructions, which may be correct or not; those relative to heuristics;
and those relative to goals. The method of individual protocol analysis
is used to identify the set of constraints that is sufficient to simulate the
solving procedure adopted by a given individual. Within this approach,
individual differences are accounted for by differences in the constraints
underlying the representation (differences in either the list of constraints
and/or their order of priority). This approach has been applied to the
stategies used when solving a computerized version of the Passalong
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test. Results have shown that differences in the ability to discover and
learn useful information from failures and impasses account for a large
part of the individual differences observed in strategy and performance
in this test (Richard & Zamani, 2002; Zamani & Richard, 2000).

conclusion

How specific is the French and French–Swiss research on human
intelligence? Two major contributions emanated from this part of the
world: that of Binet, who proposed the first test of intelligence, and that
of Piaget, who proposed the first developmental theory of intelligence.
Both propositions were made outside, if not in rupture with, the main-
stream of the time: associationism in the case of Binet and behaviorism in
the case of Piaget. In both cases, too, the focus was placed on intelligence
as a general characteristic of behavior: an undifferentiated product of
a variety of performances as concerns Binet, an overall structure of be-
haviors as concerns Piaget. Both contributions also were perhaps too
general.

Another characteristic of the French and French–Swiss research on
intelligence is that they addressed fundamental rather than applied is-
sues. Binet’s test was adapted, improved, and disseminated in other
regions than France, and the Piagetian theory has rarely been used to
build techniques for assessing intelligence. The latter theory inspired
more tentatives in educational psychology (but again more so in other
countries), where it has been used to stress the role of action in the con-
struction of knowledge; it also helped educators to draw attention to
the limits that a developmental stage imposes on learning. This funda-
mental orientation of research still prevails today, and very few studies
are devoted to the elaboration of new diagnostic tools.

Finally, and as a result, there is also a certain French and French–Swiss
specificity in the theoretical orientations of the contemporary research
on intelligence. From a developmental perspective, the influence of the
Piagetian theory remains strong. Even though several features of the
original theory have been disregarded or adapted, such as the purely
structural approach that was only a part of Piaget’s work, many facets of
the theory were retained and often combined with other perspectives.
This is the case, for example, of Piaget’s constructivist option, of the
structuring role of action or of decentration mechanisms. The objects of
study often remain those that Piaget identified as particularly heuris-
tic for a developmental study of intelligence. This is, for example, the
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case of the child’s naive ideas, of the coordination of perspectives, of
the permanence of objects and of number; even theories of mind, which
are often considered a new field of study, is a concept very close to the
Piagetian theory. From the standpoint of differential psychology, the
influence of Reuchlin is obvious in the development of a fundamental
approach, within which the different forms of inter- and intraindivid-
ual variability are studied from a theoretical point of view rather than
from a psychometric and applied perspective; the objective is to inte-
grate the study of variability within the general theories of cognition, to
better understand the individuality as well as the universality of human
intelligence.
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Houdé, O., Zago, L., Mellet, E., Moutier, S., Pineau, A., Mazoyer, B., & Tzourio-
Mazoyer, N. (2000). Shifting from the perceptual brain to the logical brain: The
neural impact of cognitive inhibition training. Journal of Cognitive Neuroscience,
12, 721–728.
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[The diagnosis of reasoning in the mentally retarded]. Neuchâtel: Delachaux
et Niestlé.
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Research on Intelligence in German-Speaking
Countries

Shu-Chen Li and Ute Kunzmann

research on intelligence in german-speaking
countries

Philosophical and scientific traditions of a given region shape a re-
searcher’s conception of intelligence and the methods he or she em-
ploys to study mental abilities. In this chapter, we highlight an arguably
unique aspect of intelligence research in German-speaking countries,
namely, the emphasis on investigations of intellectual abilities from a
contextual and/or lifespan perspective. In this research tradition, intel-
lectual development has been considered as a dynamic lifelong process
that involves a continual interplay between individuals’ biological and
sociocultural inheritances. Considering intellectual abilities from such
a perspective goes hand in hand with a research focus on the processes
and functions of intelligent behavior rather than with a focus on mea-
suring and predicting the product of intelligence per se.

This chapter is divided into four sections. First, we review the
historical tradition of lifespan developmental conceptions developed
in German-speaking countries since the 18th century. Second, we
introduce a modern dual-process model of lifespan intellectual devel-
opment that emphasizes two distinct but interactive aspects of intelli-
gence (i.e., the mechanics and pragmatics of the mind). Although many
researchers in this region do not explicitly focus on developmental
aspects, in our view, components and processes of intelligence stud-
ied can be related to the dual-process model. Hence, we use this model
as an organizational framework to help structure the review of contem-
porary research on intelligence in the third part of the chapter. As will
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become evident, the goals of past investigations of intelligence have
been diverse and ranged from understanding information-processing,
sensory, and neurobiological correlates of academic intellectual abilities
to studying higher-order reasoning, complex problem solving, gifted-
ness, and the regulation of intelligent behavior in everyday life. In the
final section of this chapter, we offer a summary of past research on
intelligence in German-speaking countries and discuss possible future
investigations.

the historical tradition of lifespan
developmental conceptions

The origins of modern systematic research on lifespan developmental
psychology can be traced back to 18th century philosophical and sci-
entific work from Germany and neighboring countries. We will discuss
some of the major historical contributions that seem to have shaped
contemporary lifespan conceptions of intelligence with their focus on
systemic and dynamic processes (i.e., in these conceptions, intelligence
is thought to result from a continuing exchange between biological and
cultural factors; for more comprehensive historical reviews, see also
Groffmann, 1970, or Reinert, 1979).

The Notion of Lifespan Development in the 18th Century

Johann Nicolaus Tetens (1736–1807) was one of the first scholars to con-
sider human development as a lifelong process starting with an individ-
ual’s conception and ending with his or her death. At least two aspects
of Tetens’s work have had important implications for modern lifespan
approaches to intelligence.

First, Tetens directed his attention to developmental processes as they
unfold over the entire lifespan rather than as they occur in specific peri-
ods of life such as infancy or childhood. He described “developmental
courses” of “mental powers” or “mental capacities” (e.g., intellectual
achievement, reasoning ability, memory, or self-determination) as con-
sisting of three phases characterized by (a) growth or increases in per-
formance level, (b) temporal stability at maximum performance levels,
and (c) decline or decreases in performance.

Second, Tetens assigned extraordinary plasticity to human nature
and, thus, discussed multiple opportunities for environmental, cul-
tural, and individual factors to jointly affect an individual’s intellectual
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development. On a more general level, Tetens stated that the develop-
ment of intellectual abilities is shaped by two broad and heterogeneous
sets of variables – an individual’s biological dispositions and his or her
sociocultural context.

Friedrich August Carus (1770–1808) was born when Tetens pub-
lished his book on human nature and development. The concept of psy-
chophysical parallelism was important in Carus’s work as well. Similar
to Tetens, he discussed biological and sociocultural forces of intellec-
tual development and considered their interplay as a co-constructive
process.

Building on these ideas, Carus (1808) developed a “general age-
oriented science,” which he took to be an ideal description of human
ontogenetic lifespan development. With his psychological description
of four life periods – childhood, youth, adulthood, and old age – Carus
emphasized that chronological age itself is a carrier variable rather than
a psychological determinant. For this reason, he considered life periods
or chronological stages as continuous and not clearly separable. In his
conceptualization, each life period is thought to be a preparation for the
next, and life periods are not sharply divided; rather, they flow gradu-
ally into one another. In addition to this lifespan orientation, Carus also
discussed an individual’s gender, temperament, or nationality as factors
that can have important influences on intellectual development.

Successions in the 19th and Early 20th Century

Adolphe Quetelet (1796–874) was a Belgian who published some of his
work in German. Similar to Tetens and Carus, Quetelet was interested
in individual development over the entire lifespan rather than in spe-
cific life periods. What was new in Quetelet’s approach was his effort to
study age differences in intellectual performances (e.g., in memory per-
formance) empirically. He studied individuals of different ages and re-
lated their performance levels to the statistical “average performance.”
Put in modern terms, Quetelet conducted cross-sectional studies that
were often based on lifespan samples. With the assessment methods
available to him at his time, Quetelet acknowledged all human char-
acteristics and investigated not only intellectual but also physical and
moral development. He was able to report developmental curves for
a diverse set of characteristics, with each curve demonstrating a max-
imal performance level at a certain time in the lifespan and minimal
magnitudes at the beginning and the end of life.
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Given his empirical findings, Quetelet was aware of the complex
structure of mental abilities. He completed his writing about intellec-
tual abilities and their developmental curves in 1838 with a visionary
view: “Our intellectual abilities have their origin, growth, and decline,
each of them reaching its maximum at a certain age. It would be impor-
tant to know which of them matures first and which one last” (p. 424).
The essence of this notion continues to play a major role in modern
theories on intelligence. For example, Cattell (1971) states in his invest-
ment theory that more biologically driven fluid abilities mature first
and are invested into the acquisition of crystallized abilities involving
culture-based knowledge and skills (see also Horn, 1982).

Moving into the early 20th century, Charlotte Bühler (1933), at the
University of Vienna, published a series of books on developmental
psychology that clearly cover a lifespan orientation. In line with Carus’s
psychophysical parallelism, she emphasized the usefulness of establish-
ing a psychological analog to biological life curves. Bühler predicted that
life curves of psychological characteristics, such as intellectual abilities,
show growth in childhood and youth, relative stability in adulthood,
and regression in old age.

Together, the historical work on lifespan development just reviewed
here has had important influences on modern lifespan conceptions of
intellectual development in German-speaking countries. As will be-
come evident in the remainder of this chapter, modern lifespan con-
ceptions of intelligence have directed researchers’ attention to the study
of the processes and contexts that shape the development and plastic-
ity of human intellectual abilities. One consequence of this orientation
might be that many researchers in German-speaking countries have
considered laboratory or experimental studies as complementary ap-
proaches to understanding developmental and individual differences in
intelligence (e.g., Baltes, 1987; Klix, 1985; Weinert, Schneider, & Knopf,
1988).

Two Domains of Intellectual Functioning: Cognitive Mechanics
and Pragmatics

The dual-process theory of lifespan intellectual development (Baltes,
1987; Baltes, Staudinger, & Lindenberger, 1999) is consistent with many
elements of the historical approaches to intelligence reviewed above and
is in some aspects similar to the theory of fluid-crystallized intelligence
developed in North America (Cattell, 1971; Horn, 1982).
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Basic Information Processing

Factual and Procedural Knowledge

-content-poor
-biologically dependent
-genetically predisposed

-content-rich

Mechanics

Pragmatics
-culture-dependent
-experienced-based

figure 5.1. The dual-process model of lifespan intellectual development distin-
guishes between cognitive mechanics and pragmatics of intellectual function-
ing (adapted from Baltes, Staudinger, & Lindenberger, 1999, with permission
from the Annual Review of Psychology, Vol. 50 c© 1999 by Annual Reviews
www.annualreviews.org).

The model distinguishes between two interacting aspects of intellec-
tual functioning: the mechanics and pragmatics of the mind (for a graph-
ical representation, see Figure 5.1). The biology-based cognitive mechanics
refer to basic information-processing primitives for memorizing and
learning. These primitives are implemented by the neurophysiological
architecture of the mind as it evolved during biological evolution and
unfolds during individual ontogenesis. Although akin to the notion of
fluid intelligence, the concept of cognitive mechanics emphasizes more
explicitly relationships between psychometrically defined fluid abilities
and the speed, accuracy, and coordination of elementary information-
processing mechanisms.

The primary constituent of the cognitive pragmatics is culture-based
knowledge that individuals acquire through lifelong learning and en-
gagement in their social and physical environment. Although similar to
the notion of crystallized intelligence, the concept of cognitive pragmat-
ics covers a more heterogeneous set of specific abilities ranging from
verbal-based knowledge (closer to the core of crystallized intelligence)
to practical, social, or emotional competencies. Being able to speak and to
understand the social implications of language or to acquire the knowl-
edge and skills related to professional expertise are two examples of
cognitive pragmatics.
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In line with Cattell’s (1971) investment theory and the theory of fluid-
crystallized intelligence (see also Horn, 1982), the dual-process theory
proposes different lifespan age gradients for cognitive mechanics versus
cognitive pragmatics: The biologically driven cognitive mechanics are
postulated to display an early growth pattern that is then invested into
the acquisition of pragmatic skills and knowledge. Whereas most abili-
ties of cognitive mechanics start to decline in midlife, abilities subsumed
under cognitive pragmatics, which heavily depend on individuals’ life
experiences and learning histories, are assumed to remain stable into
old age. In a related vein, Ackerman (1996) has stated that occupational
and avocational knowledge can be maintained or even improved during
late adulthood.

According to the dual-process theory, however, cognitive pragmatics
show declines in old age as soon as the efficiency of cognitive mechanics
falls below a certain threshold. Predictions of late-life declines in cog-
nitive pragmatics are even more reasonable considering that the role of
the biology-based cognitive mechanics in regulating the culture-based
cognitive pragmatics increases with age, whereas the efficacy of cultural
or contextual supports decreases (Baltes, 1997).

Proponents of lifespan developmental conceptions of intelligence
have emphasized the causes, contexts, and processes of intellectual de-
velopment over the lifespan. In contrast to the psychometric tradition of
intelligence testing pioneered by Binet (1890), intelligence is not thought
to be a static entity that results from basic information-processing mech-
anisms, matures in childhood, and manifests itself in adolescence or
early adulthood. From the perspective of lifespan psychology, intelli-
gence reflects a dynamic system of contextualized and adaptive func-
tions that individuals continue to acquire throughout the entire lifespan.
There has been a similar emphasis on contextual contingencies operating
in an individual’s physical and social environment as sources of indi-
vidual differences in North America. The main focus of North American
bio-ecological theories, however, has been on child development (e.g.,
Bronfenbrenner, 1979; Bronfenbrenner & Ceci, 1994).

For the remainder of this chapter, we use the dual-process theory
as an organizational framework for our review of contemporary re-
search on intelligence in German-speaking countries. We start with a
line of research that has focused on various substrates of the cognitive
mechanics, in particular, information-processing mechanisms and neu-
robiological processes. We then review a second line of research that has
investigated the sub-components and processes of cognitive pragmatics.
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After reviewing research on cognitive mechanics and pragmatics sepa-
rately, we review empirical studies on the interplay between these two
domains.

the mechanics of the mind

Over the last two decades a growing number of researchers in Europe
and North America have been exploring information-processing mech-
anisms, along with their neurobiological substrates, that may underlie
individual differences in intelligence. As discussed previously, the dual-
process theory of intellectual development states that cognitive mechan-
ics are more directly subserved by information-processing mechanisms
and their neurobiological substrates than cognitive pragmatics.

Traditionally, cognitive mechanics (or fluid-type cognitive abilities)
have been measured by psychometric tests indicating perceptual speed
(e.g., digit-symbol substitution), memory (e.g., paired-associate recall),
or reasoning (e.g., Raven Progressive Matrices). In this section, we dis-
cuss research conducted in the German language area that explored the
relations between cognitive mechanics and its elementary information-
processing and neurobiological correlates.

Cognitive Mechanics and Elementary Information Processing

Speed of Information Processing
The speed with which information can be processed is a basic con-
stituent of cognitive mechanics. Reaction time (RT) derived either from
choice reaction tasks along the line of the Hick paradigm (Hick, 1952)
or from performance in discrimination tasks using the inspection time
(IT) paradigm (Vickers, Nettelbeck, & Wilson, 1972) has consistently
been found to correlate with abilities indicating cognitive mechanics.
The correlations usually range from r = .20 to r = .70 (for a review, see
Neubauer, 1997).

In their study with adults (age range from 18 to 53 years), for ex-
ample, Neubauer and Bucik (1996) reported correlations of r = .19 to
r = .27 between individual differences in Raven’s test and individual
differences in the speed of accessing short-term and long-term memory
as measured by the Sternberg and the Posner tests.

In a second study with a lifespan sample (age range from 6 to
89 years), overall processing speed, measured by a variety of elementary
information-processing tasks, correlated positively with a composite
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measure of cognitive mechanics, indicated by perceptual speed, mem-
ory, and reasoning. The correlations were of moderate size and ranged
from r = .40 to r = .70 (S.-C. Li et al., in press). Interestingly, the as-
sociation between processing speed and cognitive mechanics was sig-
nificantly stronger in the youngest and oldest age groups than in age
groups falling in between (S.-C. Li et al., in press). This finding supports
the so-called differentiation–dedifferentiation hypothesis of intellectual
abilities (e.g., Baltes et al., 1980; Lienert & Crott, 1964).

Past studies have also investigated intraindividual variability in pro-
cessing speed as indicating a lack of processing robustness (e.g., Hultsch
et al., 2000; S.-C. Li et al., in press; Rabbitt, Osman, & Moore, 2001).
For example, in their study of children aged between 11 and 15 years,
Neubauer, Bauer, and Hoeller (1992) have reported that variability of RT
derived from the Hick paradigm correlated negatively (r = −.25) with
individual differences in reasoning ability as assessed by Raven’s test. In
the study by S.-C. Li et al. (in press), overall processing robustness (i.e.,
low intraindividual variability in processing speed) was related to mea-
sures of individual differences in cognitive mechanics and to measures
of individual differences in processing speed, whereby correlations were
of equal size. In addition, processing robustness had unique predictive
validity beyond processing speed in the aging portion of the lifespan
(S.-C. Li et al., in press). These findings underscore the importance of
considering the lifespan dynamics of intellectual development. It might
well be that the relations between sub-domains of intelligence and their
substrates change as a function of lifespan development itself.

In order to facilitate research on processing speed, researchers in
German-speaking countries have developed several paper-and-pencil
tests to assess this ability. For instance, Oswald and Roth (1987) devel-
oped the Zahlen-Verbindungs-Test (ZVT). The ZVT is a variant of the
trail-making test with matrices of randomly arranged numbers from
1 to 90. Individuals are asked to connect the numbers in an ascending
order by drawing lines. Lehrl and Fischer (1990) developed a short gen-
eral intelligence test (Kurztest für Allgemeine Intelligenz; KAI), which
measures the minimum amount of time that an individual requires to
process one bit of information when reading series of letters. Given that
the alphabet contains 26 letters, the reading of a single letter involves
4.7 bits of information (26 = 24.7).

In past research, the ZVT showed moderately high and positive cor-
relations with other general intelligence measures (correlations were
in the range of r = .70), whereas the KAI showed somewhat weaker
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correlations to these other measures (i.e., correlations were r = .40 and
lower). More recently, Neubauer and Knorr (1998) developed a compre-
hensive paper-and-pencil test battery to assess information processing
speed. This battery includes memory-scanning tests, letter-matching
tests, and coding tests that correlate with the Raven’s test and other
measures of general intelligence (e.g., the Berlin Model of Intelligence
Structure, Jäger, 1982, 1984; Jäger, Süß, & Beauducel, 1997) in the 0.3 to
0.5 range. When all subtests were taken into consideration, the entire
test battery accounted for about 60% of the variance in individual dif-
ferences in general intelligence.

Akin to the general emphasis on understanding intellectual function-
ing both as process and product that permeates intelligence research
in this region, the Berlin Model of Intelligence Structure (BIS) cross-
classifies each cognitive test with respect to (1) an operation and (2) a
content facet. Operation is further categorized into four ability groups
(reasoning, memory, creativity, and speed), whereas content is divided
into three groups (figural, numerical, and verbal). Taken as a whole, the
12 “operation by content” combinations (4 × 3) are thought to represent
general intelligence. It is also possible to average test scores across ei-
ther content domains or operations to consider individual differences in
certain operations (e.g., reasoning) or individual differences in certain
content domains (e.g., verbal intelligence). In other words, by factoring
groups of variables that are homogeneous within one of the two facets
but are heterogeneous in the other facet, one can either extract the four
operational or the three content factors. According to BIS, any given
mental ability is a linear combination of two factors. Put in conceptual
terms, mental abilities are thought to encompass a process and a content
aspect.

Memory
Working memory capacity – an individual’s ability to simultaneously
hold information in immediate memory while transforming the same
or other information (Baddeley, 1986) – has been thought to be a basic
constituent of cognitive mechanics. Researchers in German-speaking
countries have developed comprehensive computerized tests for work-
ing memory capacity that include the assessment of processing aspects
(e.g., simultaneous storage, coordination, and supervision) and con-
tent aspects of working memory. The processing aspects are measured
by reading span, short-term memory, memory updating, and spatial
coordination. The content aspects are measured in terms of verbal,
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numerical, and spatial tasks (e.g., Oberauer et al., 2000). Past research
with adult samples has shown that individual differences in reasoning
ability were positively correlated with three factors of working memory,
namely, spatial, verbal-numerical, and processing-speed factors (e.g.,
Süß et al., 2002; Wittmann & Süß, 1999).

A growing number of studies in German-speaking countries have
taken an integrated approach involving both psychometric measures
of intelligence and cognitive experimental tasks to understand the re-
lation between intellectual competencies and memory development
during childhood (e.g., the Munich Longitudinal Study, see Weinert &
Schneider, 1999, for overview). In the context of the Munich Longitu-
dinal Study, a large battery of verbal memory tasks (i.e., memory span,
text recall, and recall in a sort-recall task) was employed to assess non-
strategic (e.g., short-term memory span) and strategic (e.g., recall in a
sort-recall task) memory performance. Analyzing the data of about 200
children initially aged between 3 and 4 years and followed up longitudi-
nally over 9 years, Weinert and Schneider (1995) found that short-term
memory span (e.g., non-strategic memory) correlated moderately with
verbal and non-verbal intelligence (correlations ranged from r = .19
to r = .50).

Neurobiological Correlates of Cognitive Mechanics
and Information Processing

Recent developments in cognitive neuroscience have motivated re-
searchers to investigate functional relationships between information-
processing primitives and their neurobiological substrates subserving
the cognitive mechanics of intellectual functioning. With the devel-
opment of neuroimaging techniques, it is now possible to examine
relations between individual differences in intelligence and patterns
of topographical distribution of cortical activation. For example, EEG
(electroencephalogram) mapping methods can be used to measure
short-lasting variations in electrophysiological background activity in
response to elementary cognitive processing. It has been demonstrated
in young adult samples that individuals who performed better on
Raven’s test showed more focused and specific patterns of cortical ac-
tivation (indication of more efficient neuronal information processing)
than individuals who performed worse on the Raven test (Neubauer,
Freudenthaler, & Pfurtscheller, 1995; Neubauer, Sange, & Pfurtscheller,
1999).
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Although functional relationships between individual differences in
intelligence and the topographical distribution of cortical activation
have been observed, questions as to how these functional relations arise
await further empirical and theoretical explication. Recently, a cross-
level integrative neurocomputational framework was developed to in-
vestigate neurobiological substrates of cognitive mechanics in terms
of neuromodulation of cortical representations. Specifically, individual
differences in the efficacy of neuromodulation can be modeled by a
network parameter regulating the signal-to-noise ratio of information
processing. Simulation studies have suggested that individuals with less
efficient neuromodulation (e.g., older adults) exhibit noisy neural in-
formation processing, which in turn leads to less distinctive cortical rep-
resentations. These less distinctive representations might be implicated
in elementary cognitive processes, such as processing speed, working
memory, and attention, which underlie intellectual development and
aging (S.-C. Li, Lindenberger, & Frensch, 2000; S.-C. Li, Lindenberger, &
Sikström, 2001; S.-C. Li & Sikström, 2002).

the pragmatics of the mind

A second main focus of intelligence research conducted in German-
speaking countries has been on identifying the bodies of pragmatic
knowledge and skills that help individuals to adapt to changes in bio-
logical and contextual conditions inevitably taking place throughout the
lifespan. For example, knowledge about complex life problems, abilities
related to a person’s social and emotional functioning, or motivational
competencies have been investigated as the pragmatic aspects of intelli-
gence that play an important role for the lives of adults in today’s world.
In contrast to cognitive mechanics, pragmatic forms of intelligence heav-
ily depend on an individual’s social and cultural context and deal with
problems of everyday life. These problems are by definition poorly de-
fined and are characterized by multiple acceptable solutions. As dis-
cussed previously, abilities subsumed under the heading of cognitive
mechanics are relatively more biology based and are most helpful when
people deal with intellectual or academic problems that typically repre-
sent parts of reality in a highly specific and compartmentalized way.

In the next section, we discuss work on pragmatic forms of intel-
ligence such as high-order reasoning, complex problem solving, gift-
edness, motivational competencies, and wisdom-related knowledge.
As will be evident, these research fields have focused on different
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phases of the lifespan and are based on rather different theoretical
models and empirical paradigms. What proponents of these rather dis-
parate research fields have in common, however, is the belief that in-
telligence and intelligent behavior encompasses more than scholastic
abilities.

Higher-Order Reasoning

Higher-order reasoning involves relatively complex conceptual and se-
mantic knowledge rather than the more basic perceptual based analo-
gies as assessed by Raven’s Progressive Matrices or related tests de-
signed to measure components of cognitive mechanics. Past studies on
cognitive development during childhood demonstrated that verbal and
non-verbal psychometric tests of intelligence show meaningful and con-
sistent correlations with non-psychometric measures of higher-order
reasoning and thinking abilities (e.g., false beliefs as measured by the
theory of mind task, or logical and scientific reasoning; e.g., Schneider
et al., 1999). Specifically, during the preschool years, relatively weak
correlations ranging from r = .18 to r = .35 were found between per-
formance on the theory of mind task and two psychometric intelligence
tests, namely, the German versions of the Wechsler Intelligence Scale and
the Culture Fair Test. Psychometric measures of intelligence were also
weakly correlated with the traditional Piagetian Number Conservation
task (correlations were r = .24 or lower). The correlations between psy-
chometric “test” intelligence and non-psychometric measures of formal
operation, logical reasoning, and scientific reasoning seem to become
stronger in later childhood and adolescence (in school-aged children,
correlations were moderate to high and ranged from r = .45 to r = .60).
As for research into the component processes of analogical reasoning
involving complex conceptual knowledge, Klix and Bachmann (1998)
found that semantic similarities among concepts play an important role
in analogy construction.

Complex Problem Solving

Cognitive pragmatics also involve solving problems as they occur in ev-
eryday life. Since about 1975, research on problem solving in German-
speaking countries has shifted its attention from simple to complex
problems due to ideas developed by Dietrich Dörner (e.g., Dörner
et al., 1983). In this region, research on complex problem solving has
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emphasized that efficient or good solutions to complex problems require
the simultaneous activation and synchronization of cognitive, motiva-
tional, and social competencies. Summarizing German and European
approaches, Frensch and Funke (1995, p. 18) defined complex problem
solving in the following way:

Complex problem solving occurs to overcome barriers between a given state
and a desired goal state by means of behavioral and/or cognitive, multistep
activities. The given state, goal state, and barriers between given state and goal
state are complex, change dynamically during problem solving, and are intrans-
parent. The exact properties of the given state, goal state, and the barriers are
unknown to the solver at the outset, complex problem solving implies the effi-
cient interaction between a solver and the situational requirements of the task
and involves a solver’s cognitive, emotional, personal, and social abilities and
knowledge.

To study people’s problem-solving abilities, complex computerized
scenarios with varying degrees of complexity and domain reality, such
as the problem of managing a small town or of using complex tech-
nical equipment have been utilized (e.g., the LOHHAUSEN project,
Dörner et al., 1983). These scenarios have a number of characteristics in
common: (1) they contain a large number of interconnected variables to
be influenced by the problem solver, (2) the nature of the interconnec-
tions among variables is unknown and can take all kinds of functions
implemented in dynamic systems (e.g., linear, curve-linear, exponen-
tial), (3) variables can change autonomously, and (4) the problem solver
has to pursue multiple and sometimes contradictory goals simultane-
ously (e.g., managing labor market, tax regulation, housing policy). Us-
ing these computerized scenarios, Dörner and associates have provided
support for the view that complex problem solving requires cognitive
as well as motivational and emotional skills (Dörner, 1986; Dörner &
Wearing, 1995).

Over the last two decades, two different schools or traditions have
emerged in research on complex problem solving. As Buchner (1995)
reviewed, the first tradition (Bamberg School, for example, Dietrich
Dörner, Harald Schaub, Stefan Strohschneider) continues to be inter-
ested in predicting complex problem solving abilities by variables such
as intelligence, self-esteem, or social-emotional skills. The second tra-
dition (Bonn School, for example, Axel Buchner, Joachim Funke, Horst
Müller) has focused on system attributes of complex problems (e.g., de-
gree of time delay, number of side effects) and their influences on the



P1: IYE
0521808154c05.xml CY344/Sternberg November 19, 2003 10:6

148 Shu-Chen Li and Ute Kunzmann

solving of complex problems (e.g., the DYNAMIS project, Funke 1986;
see also Funke, 2001, for review of other formal frameworks).

Decision Making: A Domain of Complex Problem Solving
Real-life complex problem solving often involves decision making that
requires individuals to consider arrays of information and choose
among alternatives under the constraints of limited time, money, knowl-
edge, and other resources. Decision-making researchers in this re-
gion have argued that adaptive thinking and rationality is regulated
and bounded by ecological, social, and emotional contingencies (e.g.,
Gigerenzer, Todd, & the ABC Research Group, 1999; Gigerenzer & Sel-
ten, 2001; Todd & Gigerenzer, 2000). Viewed from the framework of
adaptive behavior and cognition, when confronted with complex deci-
sion making, individuals tend to exploit the way information is struc-
tured in the particular environments and social contexts, thus extracting
simple heuristics to aid reasoning and decision making. For example,
with limited knowledge individuals could still make rather accurate in-
ferences about cities in foreign countries (e.g., population and size) by
basing their judgments and decisions on how well they recognize the
names of these cities (Goldstein & Gigerenzer, 2002).

“Test” Intelligence and Complex Problem Solving
Empirical evidence for the correlation between measures of complex
problem solving and intelligence is not unequivocal. In some studies,
subcomponents of intelligence correlated substantially with the ability
to solve complex problems. For example, the processing capacity fac-
tor as measured by the BIS (Jäger, 1982), which encompasses the ability
to recognize relations among variables and to construct formal logi-
cal inferences, showed a substantial correlation with complex problem
solving ability (e.g. Süß, Kersting, & Oberauer, 1991). Other studies,
however, have yielded nonsignificant or low correlations (for reviews
see Beckmann & Guthke, 1995; Kluwe et al., 1991).

Beyond Traditional Conceptions: Dynamic Assessment, Expertise,
and Giftedness

The lack of correspondence between traditional intelligence measures
and complex problem-solving tests has motivated alternative con-
ceptions that focus on the contextual and cumulative developmental
aspects of intelligence. For example, the so-called operative intelligence
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tests (e.g., Dörner, 1986) are designed to measure more complex
and hence ecologically more valid processes that may be affected by
non-cognitive personal characteristics, such as emotional reactions or
assertive behavior.

Dynamic Assessment and Testing-the-Limit Procedure
The concept of learning test (Lerntest) focuses on the progressive
developmental aspect and stresses that measures of intelligence should
not only assess an individual’s momentary intellectual performance
in a one-time administration of the usual static test procedure. Rather,
dynamic assessments and repeated measures should be taken to assess
the individual’s learning potential as well (e.g., Guthke, 1972, 1992;
Guthke & Stein, 1996). More specifically, according to Guthke (1993), the
validity of intelligence tests can be increased if they involve multiple
sessions so that individuals have the opportunity to practice test
items in several trials and get feedback on their performance. With
this procedure, individual differences in familiarity with a test are
minimized. The concept of learning tests is closely related to the
“testing-the-limit” experimental procedure adopted in research on
lifespan cognitive development (e.g., Baltes & Kliegl, 1992; Kliegl,
Smith, & Baltes, 1990) and in clinical research (e.g., Schmidt, 1971).

Practice and Expertise
In a related vein, given the lack of success of traditional measures of
intelligence in predicting exceptional achievements and professional
success in several domains (Ericsson & Smith, 1991), some researchers
have turned their attention to studying the processes and contexts
of expertise skill acquisition, instead of searching for basic innate
abilities. This line of research has shown that the amount of prac-
tice (e.g., deliberate practice, Ericsson, Krampe, & Tesch-Römer, 1993;
Krampe & Ericsson, 1996) as well as the quality of practice (e.g., strategy
acquisition, Kliegl et al., 1989) both contribute to expertise performance.

Giftedness
The research focusing on the assessment and education of gifted in-
dividuals also inclines more toward contextualized multidimensional
typographical models of giftedness that emphasize both biological and
non-biological influences. Giftedness is considered as an individual’s
cognitive and motivational potential for achieving excellence in one or
more areas, such as mathematics, language, art, and music (e.g., Heller,
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1991; Heller et al., 2000; Klix, 1983). In a large longitudinal study involv-
ing six cohorts of children and adolescents, researchers of the Munich
Longitudinal Studies of Giftedness assessed a wide variety of cogni-
tive, personality, and achievement measures. Overall, results from these
studies supported the multidimensional topographical conception of
giftedness. Achievements in specific domains were best predicted by
domain-specific tests. Personality factors such as motivation played a
mediating role in achievement, and traditional IQ measures alone were
not enough to predict developments in specific talents (Heller, 1991;
Perleth & Heller, 1994; Trost, 1993).

In summary, research on complex problem solving, expertise, and
gifted performance all point to the usefulness of expanding the tra-
ditional concepts of intelligence. Specifically, researchers have empha-
sized the importance of taking the contextual constraints and opportu-
nities as well as the individual’s learning potential and motivation into
consideration.

Life Management: Motivational Competencies

Most recently, researchers have also been focusing more specifically on
component processes of the cognitive pragmatics, such as motivational
and emotional competencies that are involved in solving problems of ev-
eryday life. In the following, we review three overarching theories that
have focused on the motivational competencies assumed to play an im-
portant role in developmental regulation and positive developmental
outcomes (e.g., high life satisfaction, good physical health, professional
success, or life insight). These models have emphasized the active role
that individuals play in shaping their own development and that of oth-
ers. Although the models describe and explain motivational processes
involved in life management from a lifespan perspective, most of the em-
pirical studies have focused on the life period of adulthood and old age.

The Model of Selection, Optimization, and Compensation (SOC)
The SOC model states that three cognitive-motivational processes, selec-
tion, optimization, and compensation, play a major role in achieving suc-
cessful development, defined as the simultaneous maximization of gains
and minimization of losses over time (Baltes & Baltes, 1990; Freund &
Baltes 2000; Freund, K. Z. H. Li, & Baltes, 1999; Marsiske et al., 1995).

The SOC model is a general model of development and applies to var-
ious domains of functioning (e.g., identity formation, social relations,
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academic achievement) and to different levels of analysis (e.g., soci-
etal, group, or individual level). Much of the past work on SOC has
been based on an action-theoretical formulation of this model. In this
approach, processes of selection, optimization, and compensation have
been studied in the context of personal goals (e.g., Freund & Baltes, 2000;
Freund et al., 1999). The action-theoretical framework of SOC states
that a person actively shapes his or her development through (1) the
selection of personal goals, (2) the optimization of functioning in se-
lected goal domains, and (3) the compensation of losses in goal-relevant
means.

Two paradigms were developed to assess the three processes of selec-
tion, optimization, and compensation. First, a self-report questionnaire
asks study participants to indicate whether they engage in behaviors
that were categorized as selection, optimization, and compensation or
in alternative, that is, non-SOC behaviors. Past work on the basis of this
questionnaire has suggested that adults who reported making greater
use of the three SOC processes also reported higher subjective well-
being as, for example, indicated by high levels of positive affect or
life satisfaction. Furthermore, during midlife, individuals express the
strongest preference for SOC-related behaviors whereas older adults re-
port less engagement in the strategies of goal pursuit (Freund & Baltes,
1998).

Second, SOC was studied from a process-oriented perspective. The
purpose of this line of research was to investigate the mechanisms
and functions of setting, pursuing, and maintaining personal goals.
For example, one study has examined how young adults manage two
central developmental tasks of their age – establishing themselves in
their work life and founding a family (Wiese & Freund, 2000). As
one would predict on the basis of the SOC model, selecting and op-
timizing the two goals sequentially rather than simultaneously turned
out to be the more adaptive strategy. Other studies have investigated
the effects of framing goals either in terms of achieving maximum
gains (optimization) or in terms of counteracting a loss in goal-relevant
means (compensation) on individuals’ motivation. These studies have
shown that younger adults are more persistent in their goal-pursuit
when trying to achieve higher levels of performance (optimization)
than when trying to counteract a loss (compensation). In contrast,
older adults show higher persistence when engaged in compensa-
tion of a loss than when aiming at maximum performance (Freund,
submitted).



P1: IYE
0521808154c05.xml CY344/Sternberg November 19, 2003 10:6

152 Shu-Chen Li and Ute Kunzmann

Taken together, work on the SOC model strongly suggests that goal
selection, optimization, and compensation are essential for a successful
individual development over the adult lifespan. Interesting avenues for
future studies will be to investigate the interplay of these three processes
(e.g., selection might only be adaptive when a person has the means to
achieve the selected goals) and to explore contextual opportunities or
constraints as moderators of the relations between SOC processes and
successful development (e.g., pursuing a subjectively important goal
might be maladaptive in a non-supportive environment).

The Model of Primary and Secondary Control (OPS)
In the context of a second theoretical model on motivational com-
petencies as co-producers of a successful lifespan development, J.
Heckhausen and Schulz (1999) have delineated three principles that
people must consider when selecting and optimizing personal goals.
The first one is age-appropriateness, that is, goal selection and pursuit
should be in accordance with biological and societal opportunity struc-
tures. A second principle refers to the balancing of positive and negative
trade-offs for other life domains and future life course (e.g., pursuing a
career as a world-class athlete may be devastating for other important
life goals that compete for resources such as education or friendships).
The third principle pertains to the maintaining of a reasonable degree
of diversity and the avoidance of dead ends (e.g., although selectiv-
ity in resource investment is necessary for a successful development, it
potentially becomes dysfunctional if pushed to the extreme).

J. Heckhausen and her colleagues have provided consistent evidence
that adults tend to regulate their development in accordance with these
three principles and that considering these principles when selecting
and pursuing certain life goals goes hand in hand with higher levels of
self-esteem and subjective well-being. For example, attempts to change
the environment so that it fits the goals of an individual (primary
control) have been shown to be most adaptive when the goals are
actually reachable. In contrast, attempts to fit in with the environment
by revisiting one’s goals and downscaling one’s internal standards
(secondary control) seem to be adaptive when an individual’s goals
have become unrealistic and inappropriate because of biological
and/or societal constraints in a given life situation (e.g., J. Heckhausen,
Wrosch, & Fleeson, 2001; Wrosch & Heckhausen, 1999; Wrosch,
Heckhausen, & Lachman, 2000). In their research, J. Heckhausen and
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her colleagues have used a questionnaire that assesses people’s general
and domain-specific strategies of primary and secondary control.

The Model of Assimilation and Accommodation
There is a third cognitive-motivational model on successful devel-
opment that has instigated a great number of empirical studies in
German-speaking countries, namely, the model of assimilative and
acommodative coping with discrepancies between desired and ac-
tual self-states proposed by Brandtstädter and his colleagues (e.g.,
Brandtstädter & Greve, 1994; Brandtstädter & Rothermund, 1994;
Brandtstädter, Wentura, & Rothermund, 1999). In contrast to the two
cognitive-motivational models reviewed previously, this model focuses
primarily on old age and an individual’s ability to age successfully. The
model of assimilation and accommodation was originally developed to
explain a widely known paradox, namely, that subjective indicators of
personal well-being (e.g., life satisfaction, self-esteem) remain more or
less stable into old age – despite the increase in physical, social, and cog-
nitive losses in this life period (e.g., Kunzmann, Little, & Smith, 2000;
Staudinger, 2000).

According to Brandtstädter and his colleagues, adults basically have
two different ways of achieving a match between actual and desired
developmental outcomes. In the assimilative mode, a person actively
tries to change an unsatisfying situation so that it becomes compatible
with a desired self-definition. In the accommodative mode of coping,
a person tries to eliminate discrepancies between actual and desired
self by adjusting personal goals and preferences. Thus, accommodative
processes deactivate goals and projects that turned out to be unreachable
(e.g., Brandtstädter et al., 1999).

Brandtstädter and his colleagues have developed a trait question-
naire to assess assimilative and accommodative strategies of coping.
Their empirical research with this questionnaire suggests that these two
strategies form two highly distinct coping competencies. Individual dif-
ferences in assimilative and accommodative coping are stable and are
generally related to differences in various indicators of subjective well-
being. Past research suggests that both coping competencies play an im-
portant role in subjective indicators of successful aging. This research
has also shown that the adaptivity of assimilative and accommoda-
tive coping strategies depends on a person’s actual control potential.
Specifically, under limited potentials accommodative coping becomes
more adaptive, whereas assimilative coping becomes more and more
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dysfunctional (for an overview of this research, see Brandtstädter et al.,
1999).

Wisdom: Expert Knowledge about Life Meaning and Conduct

During the last decade, a number of promising wisdom models have
been proposed in psychological research both in North America and
Germany (e.g., Baltes & Staudinger, 2000; Kramer, 2000; Sternberg, 1990,
1998). Although these models slightly differ in what aspects of wisdom
they highlight, each model emphasizes wisdom’s potential in contribut-
ing to a good life on both the individual and societal level. In the follow-
ing, we will present the model of wisdom that was developed by Paul
Baltes and his colleagues (for recent overviews, see Baltes & Staudinger,
2000; Baltes, Glück, & Kunzmann, 2002).

The Berlin Wisdom Model
Baltes and his colleagues have considered wisdom as a prototype of cog-
nitive pragmatics. Informed by the dual-process model of intelligence
introduced previously, wisdom has been defined as an expert knowledge
about the fundamental pragmatics of life (e.g., Baltes & Smith, 1990;
Baltes & Staudinger, 2000). The term “fundamental pragmatics of life”
refers to knowledge about important and difficult aspects of life meaning
and conduct and includes knowledge about life planning, life manage-
ment, and life review. Wisdom involves both general knowledge about
human nature that transcends a given cultural context and historical
period and specific knowledge about the variations in life meaning and
conduct.

In their empirical paradigm, the Berlin group instructs participants
to read short vignettes about difficult and uncertain life problems and
to think aloud about these problems (e.g., Baltes & Smith, 1990; Baltes &
Staudinger, 2000). For example, a problem concerning life review reads:
“In reflecting upon their lives, people sometimes realize that they have
not achieved what they had once planned to achieve. What could they
do and consider?” Participants’ transcribed responses are evaluated by
trained raters using five criteria that, according to the theory, indicate
wisdom-related knowledge: rich factual knowledge in the fundamental
pragmatics of life, rich procedural knowledge in the fundamental prag-
matics of life, lifespan contextualism, value relativism and tolerance,
and awareness and management of uncertainty. Past empirical research
has shown that the assessment of wisdom-related knowledge on the
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basis of these five criteria exhibits satisfactory reliability and validity
(for an overview, see Baltes & Staudinger, 2000).

As this theoretical and empirical definition of wisdom signals, the
bodies of factual and procedural knowledge typical of wisdom clearly
go beyond those included in traditional conceptions of intelligence
(e.g., logical reasoning or abstraction). Wisdom also differs from other
pragmatic abilities (e.g., practical or motivational skills). There is cer-
tainly conceptual overlap. Similar to wisdom, these abilities refer to our
everyday lives rather than to content-free laboratory tasks. They are,
however, tailored to relatively specific problems. For example, creativ-
ity can help people in dealing with a problem that requires a particular
invention or social intelligence can help in getting along with others
well. But how can a person coordinate his or her behavior so that it is
appropriate from a broader viewpoint extending over time and a given
context? It is here that wisdom-related knowledge comes into play. Wis-
dom can help individuals place a situation into a broader context, to
acknowledge the triangulation of the past, present, and future, to con-
sider not only their own needs but also those of the people around them,
and to deal with life’s uncertainties constructively (Baltes & Staudinger,
2000; Kunzmann & Baltes, 2003; see also Sternberg, 1998).

Past research in the Berlin Wisdom Project has focused on the
development of wisdom-related knowledge during adulthood. Age-
comparative studies suggest that wisdom-related knowledge, as one
aspect of cognitive pragmatics, remains fairly stable during most of
adulthood (Pasupathi, Staudinger, & Baltes, 2001, Staudinger, 1999).
The stability of wisdom-related knowledge is good news when one
considers the relatively early decline in many other cognitive abilities,
especially in cognitive mechanics. However, the stability also suggests
that age is not a sufficient condition for wisdom-related knowledge to
develop.

The ontogenetic model of wisdom developed by Baltes and his col-
leagues (e.g., Baltes & Staudinger, 2000) states that multiple individual
and social resources need to interact to ensure age-related improvement
in wisdom-related knowledge. As to individual resources, Staudinger,
Lopez, and Baltes (1997) provided evidence that a person’s test intel-
ligence, temperament, and lifestyle play an important role in wisdom-
related knowledge. In addition, we know from other studies that certain
life experiences contribute considerably to wisdom-related knowledge.
People with higher levels of wisdom-related knowledge appear to have
been exposed to existentially critical life events or to work in professions
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that provide contact with others grappling with serious problems
(Staudinger et al., 1998). A recent study suggests that people’s emo-
tional lives, values, and interpersonal behavior also play a significant
role in wisdom-related knowledge (Kunzmann & Baltes, 2002).

Together, findings from the Berlin Wisdom Project suggest that there
is not an easy road to wisdom. Rather, acquiring higher levels of wis-
dom might at times be cumbersome; multiple facilitative conditions
and factors need to interact for wisdom to develop. Importantly, how-
ever, it has been shown in intervention studies that many people have
the capacity to enhance their wisdom-related knowledge. Staudinger
and Baltes (1996) found, for example, that adults could improve their
wisdom-related performance when they had the opportunity for social
discourse.

interplay between cognitive mechanics and pragmatics

Thus far we have reviewed studies that have addressed cognitive me-
chanics and cognitive pragmatics separately. In the following, we will
review work that has considered the two broad categories of intellec-
tual functioning simultaneously. The main purpose of this work was to
investigate whether cognitive mechanics versus pragmatics relate to
different classes of variables and show different lifespan trajectories.

Considering cognitive mechanics and pragmatics as two highly dis-
tinct factors does not mean to imply that these two aspects of intellectual
functioning are independent or mutually exclusive. On the contrary, in
everyday life, many intellectual tasks simultaneously require mechanic
and pragmatic abilities. According to the dual-process model of intel-
lectual functioning, the cognitive pragmatics and mechanics represent
an interactive and collaborative system. Only recently, some research
efforts have been devoted to exploring the interplay between the me-
chanic and pragmatic aspects of intelligence. In the following section,
we will review a recent study on the interaction between culture-based
mnemonic skills and cognitive mechanics in old and very old age.

Cognitive Mechanics and Pragmatics: Differential Biological
and Cultural Influences

To test predictions derived from the dual-process model of intelligence,
past studies have examined the relations of cognitive pragmatics and
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mechanics to biological and cultural factors. For example, using data
from the Berlin Aging Study (age range 70 to 100 years), Baltes and
Lindenberger (1997) have shown that basic sensory processing (visual
and auditory acuity) is more highly correlated with cognitive mechanics,
as assessed by tests of perceptual speed, memory, and reasoning, than
cognitive pragmatics as assessed by tests of verbal and practical knowl-
edge. In contrast, socio-biographical characteristics showed stronger
correlations with the cognitive pragmatics than cognitive mechanics (see
Figure 5.2). Notably, the correlation between sensory functioning and
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figure 5.2. Differential associations of perceptual speed (a marker of cog-
nitive mechanics) and verbal knowledge (a marker of cognitive pragmatics)
with biological and socio-biographical indicator (adapted with permission
from Lindenberger & Baltes, 1997, c© 1997 by the American Psychological
Association).
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overall intellectual functioning was significantly stronger in a younger
sample (age range 25 to 69 years) than in the sample of older people
(ryoung = .37 vs. rold = .71). Similar evidence has been found in a dif-
ferent study. S.-C. Li, Jordanova, and Lindenberger (1998) showed that
individual differences in tactile sensory discrimination ability is predic-
tive of intelligence even in a younger sample. Subdividing the sample
into two age groups revealed, however, that this relation was stronger
in the older group (age range 41 to 50 years; r = .49) than in the younger
group (age range 30 to 40 years; r = .23).

Together this evidence points to the importance of considering
the progressive developmental history as a factor that modulates the
relations between intelligence and its biological and cultural contex-
tual influences. Furthermore, the association between the more biology-
based sensory–sensorimotor processes and cognitive mechanics seems
to be robust and generalizes to measures other than average level
of performance. For example, week-to-week intraindividual fluctua-
tions in sensorimotor performance (i.e., walking) correlated highly with
episodic and special memory performance, aspects of cognitive mechan-
ics (S.-C. Li, Aggen, et al., 2001).

Differential Lifespan Age Gradients of Cognitive Mechanics
and Pragmatics

Given that biology and culture contribute differentially to the mechanics
and pragmatics of intelligence, investigations of how these two aspects
of intellectual functioning develop, remain, and decline throughout life
could offer insights into the complex interplay between the individ-
ual’s biological and cultural inheritances in development. In a lifespan
sample with individuals aged 6 to 89 years, differential lifespan trajec-
tories were found for measures of cognitive mechanics and pragmatics
(see Figure 5.3; perceptual speed and verbal knowledge are given here
as example indicators of cognitive mechanics and pragmatics, respec-
tively). The growth of cognitive mechanics primarily driven by brain
maturation could be invested into the acquirement and refinement of
culture-based cognitive pragmatics. However, because of their close
ties to biology and thus to genome-based processes, continuous loss
of cognitive mechanics starts early in adulthood. In contrast, the de-
cline in culture-based pragmatics, represented by knowledge and lan-
guage, has a later onset, and it is less pronounced (S.-C. Li et al., in
press).
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figure 5.3. Differential lifespan age gradients of cognitive mechanics and prag-
matics. Plotted are means of 31 age groups (on average n = 10 per group). T-
scores are computed based unit-weight composite of 9 and 6 indicator variables
for cognitive mechanics and pragmatics, respectively.

Culture-Based Mnemonics and Cognitive Mechanics in Old
and Very Old Age

The testing-the-limits paradigm has been developed to allow individual
differences in intellectual functioning to be measured independently of
age-related declines in biology-based cognitive mechanics. It assesses
the amount of reserved cognitive plasticity by training people with
adaptive training procedures and testing them at their optimal perfor-
mance level (e.g., Kliegl, Smith, & Baltes, 1990). For example, old people
in their 60s to 80s can still improve their memory recall up to 10 words
by using a culture-based mnemonic technique, although cognitive me-
chanics at this stage of life usually do not yield recall of more than
5 words (Baltes & Kliegl, 1992).

Notably, however, although the need for culture increases during the
aging process, the efficacy of culture decreases with age (Baltes, 1997).
This is because the continual declines in cognitive mechanics predomi-
nately driven by brain aging leave the older individuals decreasing pools
of information-processing resources for the maintenance and further re-
finement of culture-based cognitive pragmatics. The aging-related de-
cline of cognitive mechanics limits the maximum performance level.
Specifically, older adults can benefit from the culture-based mnemonics
to a certain degree; however, even after 38 sessions of training, they do
not reach the young adults’ level of performance. Thus finally, in very
old age, cognitive mechanics may fall below the limit required for
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cognitive pragmatics to function well. Recent research has shown that
although people in their fourth age (i.e., 80 years and onward) show
some initial improvement after being instructed to use the mnemonic
technique, most of them no longer have the necessary cognitive plas-
ticity to allow further profit from repeated training with the method
(Singer, Lindenberger & Baltes, in press; Singer & Lindenberger, 2000).
Advanced old age thus represents major challenges for further research
on lifespan intellectual development.

conclusion and outlook

In this chapter we have emphasized that there is a long tradition of lifes-
pan psychology in German-speaking countries that has affected current
intelligence research conducted in this region. Much of the research re-
viewed above has considered intellectual functioning from a contextual
and/or lifespan developmental perspective (e.g., Baltes, 1987; Weinert
et al., 1988). Besides the lifespan developmental context, a main goal
of past work on intelligence in this region has been to understand the
causes, processes, and functions of intelligent behavior (e.g., Dörner &
Wearing, 1995; Guthke, 1992; Klix, 1985; Jäger, 1982).

The distinction of the more biology/information-processing based
and the more culture/life-experience based aspects of intelligence has
motivated a number of researchers to investigate the components in-
volved in these two broad domains of intelligence and their interrela-
tions in more detail. For example, the research on sensorimotor processes
involved in supporting the cognitive mechanics has recently extended
the scope of intelligence to seemingly non-intellectual tasks such as the
coordination of sensorimotor behavior. This line of research suggests
that as people grow older, they allocate an increasingly larger amount
of cognitive resources to tasks that require maintaining balance in an
upright posture or walking. Similar findings exist for other domains of
locomotion and motor behavior (K. Z. H. Li et al., 2001; Lindenberger,
Marsiske, & Baltes, 2000). Past research on cognitive pragmatics has
extended research on intelligence to abilities that are highly relevant to
individuals’ everyday life and involve an integration of intellectual, mo-
tivational, and emotional competencies (e.g., Baltes, et al., 1999; Baltes
& Staudinger, 2000; Kunzmann & Baltes, 2002). Furthermore, the em-
phasis on lifespan intellectual development has extended intelligence
research in this region from studies on child cognitive development and
educational application to research on adult life management in many
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practical life domains and issues of cognitive aging. Taken together,
studies reviewed in this chapter are one indication that intelligence and
cognitive processes encompass many facets and multiple levels and may
manifest differently depending on an individual’s age and the associ-
ated biological and socio-cultural constraints at different life periods.

Given that both biology and culture are involved in constituting in-
telligent behavior, one line of future research needs to outline interac-
tive processes at different levels contributing to an integrated whole of
biocultural influences on intellectual development across the lifespan.
As a first attempt, a recent meta-theoretical framework relates the co-
evolution of cognition and culture on the human phylogenetic time scale
with the co-construction of neurobiological and socio-cultural processes
in shaping intellectual development on the individual ontogenetic scale.
It helps to bring to the foreground the interconnections between inter-
active processes currently studied at different levels (S.-C. Li, 2003).
Research questions of cultural influences on self construal, parental
style, schooling, and language development that subsequently affect the
development of different aspects of cognitive mechanics and pragmat-
ics would further our understanding of the dynamic interplay between
these two aspects of intelligence.

Regarding further investigation on how individuals allocate their
cognitive resources to achieve “intelligent” adaptive behavior in dif-
ferent contexts, Krampe and Baltes (in press) have proposed a general
theoretical framework that delineates the wide range of everyday con-
texts to which people of different ages can allocate their intellectual
resources. A fascinating topic for future research will be the systematic
investigation of differences in resource allocation across a wide range
of life contexts that involve individuals at different life periods.
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Brandtstädter, J., & Rothermund, K. (1994). Self-percepts of control in middle

and late adulthood: Buffering losses by rescaling goals. Psychology and Aging,
9, 265–273.
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Is It Possible to Study Intelligence Without Using
the Concept of Intelligence?

An Example from Soviet/Russian Psychology

Elena L. Grigorenko

In his insightful exploration of the history of the emergence and estab-
lishment of the conceptual apparatus of psychology, Danziger (1997)
stated a number of dimensions on which the concept of intelligence dif-
fers from the concepts of intellect and reason. First, although synonymous
(The American Heritage Dictionary of the English Language, 1992), intellect
and intelligence have different time trajectories: The concept of intelli-
gence emerged much later, only at the end of the nineteenth century,
while the concept of intellect was introduced at least as long ago as the
appearance of Aristotelian writings.1 Second, the very surfacing of the
concept of intelligence in psychological literature was deeply rooted in
the discourse of the biological foundation of the human mind and its
evolutionary development. The introduction of this concept led to the
idea that stages of evolution somehow coincide with the amount of

1 Aristotle had introduced the idea of clear separation between those aspects of the hu-
man psyche that it had in common with the psyche of other living organisms and those
that were absolutely specific to humanity. It is the latter that had been translated from
Aristotle’s scripts as intellectus and remained that through centuries of scholastic writ-
ings. In English, intellectus was expressed as “intellect,” which remained a specific hu-
man attribute that made humans distinctly different from anything else, anything non-
human. This gap between humans and non-humans was deepened even further by
the introduction of Descartes’s “pure intellect,” which emphasized the irreducibility of
intellect to anything like sensory experience of gradual learning. Clearly, the new bio-
logical conception of intelligence that emerged during the late nineteenth century was
incompatible with ancient usage.

This chapter utilizes portions of previously published material (see Grigorenko &
Kornilova, 1997). The materials are reproduced with permission from Cambridge Uni-
versity Press.
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intelligence – the lower the evolutionary position, the less intelligence;
the higher the position, the more intelligence. Third, the concept of in-
telligence has an embedded connotation of a quantitative distribution
(one can have more or less intelligence compared to the other), whereas
the concepts of intellect and reason appear to be dichotomous (one ei-
ther has it or does not). Fourth, the concept of intelligence emerged
in a time when school as a societal institution had started to become
much more accessible to large masses of people; if previously the lack
of education was primarily explained by one’s social class, in the late
nineteenth to the early twentieth century, the variation in educational
achievement within social background groups was much larger than
across social background groups, calling for a new (compared with so-
cial background) explanatory variable for educational failure. Since the
mission of schooling was to teach reasoning, the concept of intellect, in-
timately related to philosophical reasoning, did not provide any new
insight in understanding why some children did better in reasoning
than others. Fifth, intelligence was the first concept on which the notion
of heritability was exercised, establishing the tendency of associating the
traditional social label of “brightness” with the ideas of biological supe-
riority and inferiority. Once again, by its very nature, intellect denoted
social mind, that is, the impact of a society on an individual, something
that cannot be heritable by definition.

In short, Danziger (1997), similar to many other historians of science,
stressed the importance of understanding the emergence and utilization
of scientific concepts within a broader cultural, historical, and social con-
text. Specifically, the combination of cultural, societal, educational, and
scientific factors in France, Great Britain, and the United States created
a need for the emergence of a specific psychological concept that could
explain the observed variability in intellectual performance of these soci-
eties’ members to a higher degree than that of the concepts of intelligence
and reason. The concept of intelligence appeared to be such a variable.

However, while the concept of intelligence had been winning the
minds of British and American psychologists, it did not produce nearly
as much enthusiasm in Russia. In fact, as if to show total lack of interest,
Russian psychology has not come up with a word to signify intelligence
specifically: Both the words intellect and intelligence are translated into
a single word, inteLLekt, meaning that the concept of intelligence has
been merged with the concept of intellect. This chapter addresses the
question of why Soviet/Russian psychology did not adopt (and still has
not adopted) the concept of intelligence in its conceptual apparatus and
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what other concepts it used to react to cultural, historical, social, and
educational needs addressed by the concept of intelligence elsewhere.
The main argument of the chapter is that studying intelligence without
using the concept of intelligence is possible – Soviet/Russian psychology
has contributed valuable thoughts to the development of the field of in-
telligence without incorporating the term intelligence in its conceptual
apparatus.

thinking as generalized and mediated cognition
of reality: major concepts and general
ideological-philosophical bases for research
on thinking in russian/soviet psychology

The Historical Circumstances of the Development of the Soviet
Psychology of Thinking and Intelligence

Soviet psychology, as well as many other sciences in the former
Soviet Union, developed under a heavy load of ideological attitudes and
requirements. Scientific programs quite often were evaluated and redi-
rected through discussions in the mass media and at different Commu-
nist Party meetings, or by state decrees and resolutions. This “tradition”
was established soon after the Civil War of 1918–1922. In 1922–1923, a
large group of Russian intellectuals, among whom were the famous psy-
chologists and philosophers Nikolai Berdiev, Sergei Bulgakov, Nikolai
Lossky, Ivan Lapshin, and Semen Frank, were briefly imprisoned and
subsequently exiled to the West. They were charged with opposing the
dominant ideology based on Marxism–Leninism by their “idealistic”
theories. Former colleagues of the exiled scholars did not raise any
question concerning their fate; it was as if they had never existed.2

As Kozulin wrote, “The exile of the psychologists was in some sense
just one more act of the “class struggle,” but it provided a clear sign of
the erosion of scientific ethics. While their colleagues were exiled, the
rest of the psychological community remained silent” (Kozulin, 1984,
p. 13).

This silence had a compelling cause: By the early 1920s a psycholo-
gist could either follow the Marxist orientation or be exiled or subdued

2 Most of the exiled scientists continued working abroad and developed original philo-
sophical and psychological theories (e.g., Berdiev, Frank).
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(Etkind, 1990). Remember, though, that the spirit of time was such that
Marxist ideas were everywhere; they were easy to learn and accept. To
paraphrase Karl Popper’s words about Marx, one cannot do justice to
young Soviet psychologists without recognizing their sincerity. Driven
by the Marxist idea of creating a new type of a person – the liberated
proletarian, with new morals, culture, and rules of conduct – Soviet
psychologists stormed old bourgeois ideological and philosophical bar-
ricades on their way to building a new type of a human being, a Soviet
human being.

No scientific struggle existed between Marxist and non-Marxist
psychological theories: No philosopher–psychologists remained in the
country who could argue with enthusiasts of Marxist approaches (or
if they did, they changed their professions). As Kozulin has pointed
out (1984, p. 14), “The new Soviet psychology from its very beginning
abandoned dialogue and therefore lost the invigoration that comes with
pluralism. Later on it started to ‘discover’ idealists within its own num-
ber and treated them accordingly.”

In the early years, struggles were waged between rival groups of
Soviet psychologists. Each of these groups claimed that its methodol-
ogy was the most scientific and most purely Marxist, as compared to
other groups’ methodologies. Because of the ideological importance of
psychology as a science for raising a new type of human being, the
party was closely involved in these debates. However, the discussions
did not last long. In 1930, Boris Ananiev gave a talk at the Congress
on Human Behavior that essentially ended these discussions. In clos-
ing his presentation, Ananiev made a statement that became the ba-
sis of the meta-theoretical and theoretical work of Soviet psychologists
for the next half-century: “The real founders of Soviet psychology as
a dialectical–materialist discipline are neither schools nor trends . . . but
the founders of Marxism–Leninism” (cited from Kozulin, 1984, p. 21).
This statement corresponded to the party line, and from that time un-
til recent years it was accepted that Soviet psychology was to derive
the categories of consciousness and behavior directly from the works
of Marx, Engels, and Lenin. Marxism, as interpreted by Soviet psychol-
ogists, was a deterministic social doctrine that alone was “correct” as
a philosophy of the proletariat. Psychologists who deviated from the
party line were forced to admit their “mistakes” in the early 1930s.
And, for some of them, these mistakes were costly – they paid for them
with their lives. What is remarkable, however, is that, although forced
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into a limited framework, post-revolutionary psychology in the Soviet
Union flourished and produced many interesting theoretical ideas and
empirical findings (see Brushlinsky, 1997; Etkind, 1990; Joravsky, 1987;
Kozulin, 1984).

In 1936, educational psychologists’ work came under fire. A decree by
the Central Committee of All-Russia Communist Party (Bol’shevikov),
known as the Decree of Pedology,3 criticized the social impact of their
work, condemning those psychologists who had been engaged in pedo-
logical studies. Given that almost all work in educational psychol-
ogy in the 1920s was called “pedology,” one can imagine the conse-
quences of this decree. All forms of intelligence testing were forbidden.
Numerous trumped-up charges, including cosmopolitism (a tendency
to analyze and refer to Western theories), idealism, and being an en-
emy of the Soviet people, complicated or even interrupted the lives of
some psychologists and geneticists who had high official positions.4

Along with pedology, social psychology, psychotherapy, and behav-
ioral genetic research were prohibited in the Soviet Union for more
than 40 years. Marxism was imposed on all research as the only possi-
ble philosophical underpinning for any science, including the study of
thinking.

A Mosaic of Approaches

Although the majority of researchers accepted the Marxist approach,
emphasizing the social determination of the development of the psy-
che in general, and thinking in particular, their positions varied signifi-
cantly. It would be wrong to state that this strong philosophical inclina-
tion could be explained only by ideological pressure from the state. In
philosophical debates on the bases of Soviet psychology, one can see a

3 Pedology was the term used in the 1920s for research and testing in child and educational
psychology.

4 For example, Sergei L. Rubinstein, one of the most famous figures in Soviet psychol-
ogy, was awarded the State Premium of the Soviet Union in 1941, but was fired in
1951 from his position as chair of the division of psychology in the philosophy depart-
ment of Moscow State University. He was charged with cosmopolitism and was forced
to defend his research in front of various party and state committees (Zhdan, 1993).

The fate of Dr. Levit is an even more unfortunate example. As director of the Med-
ical Biological Institute in Moscow, he was severely criticized in 1936 in the first round
of Vavilov–Lysenko discussions. (This meeting was an example of ideologically driven
struggle against “cosmopolitism,” where genetics was announced to be a bourgeois
science and prohibited). Levit was subjected to repression in 1937 and imprisoned. He
died there in prison.
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spectrum of different explanatory principles and ideas related to mech-
anisms of social determination.

There are several good reasons for the variation of ideas and opinions
in Soviet/Russian psychology, which existed regardless of state and
party attempts to unify all approaches and merge them into one easily
controllable theory.

First, Soviet psychology incorporated various ideas developed in
Russian philosophy, characterized by its humanistic ideals (for exam-
ple, Losev’s ideas of the role of sign, symbol, and myth in develop-
ment, 1991, the philosophical and religious ideas of Berdiaev, 1990, and
Florensky, 1991) and scientific findings (the scientific ideas of Pavlov,
1953, and Sechenov, 1952), despite the exile of pre-Revolutionary
Russian psychologists and philosophers. Vygotsky’s theory, for exam-
ple, appeared at the close of the Silver century of Russian culture (i.e., the
beginning of the twentieth century), when there were no strict borders
between the sciences, arts, philosophy, and theology.5 Vygotsky, a true
man of his time, was a philosopher, literary critic, meta-theoretician,
scientist, and psychologist. All of these aspects of Vygotsky’s profes-
sionalism were expressed in his cultural-historical theory (discussion to
follow). The most important characteristic of his theory was its integra-
tion of knowledge about man with different approaches and methods
of understanding human development.6

Second, traditionally, the Russian intelligentsia was very open to for-
eign ideas, and Russian scientists themselves never divided science into
“ours” and “theirs.” Even though a concept of “bourgeois science” ap-
peared in the late 1920s, many Soviet psychologists who were forced to

5 There are many examples of scientists’ interest in humanities and philosophers’ interest
in science. Even the great “anti-psychologist” Pavlov wrote to Chelpanov when the
latter opened the first Russian psychological institute: “I, who have always excluded
in my laboratory work on the brain any mention of subjective conditions, congratulate
your psychological institute and you as its creator and leader, from my heart and wish
you full success” (Pavlov, 1953, p. 92).

6 As time progressed, Vygotsky, and later his students, thoroughly developed some as-
pects of the cultural-historical theory, while others were left sketchy (e.g., the concepts
of symbol and myth were hardly touched by either Vygotsky or his colleagues). How-
ever, the initial image of the theory, reflecting Russian spirituality and a humanistic
interest in mankind, often referred to as the Russian tradition, was present even in the
darkest days of its development. A similar evaluation could be made of many other
Soviet/Russian psychological theories (e.g., Bernstein, 1966; Rubinstein, 1957, 1958).
The Russian philosophical and scientific traditions, in which the majority of Soviet psy-
chological theories were rooted, served as a vaccine against the ideological epidemics
of the regime, providing the basis for varying approaches.
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contrast their work to this “false bourgeois science” did so with scientific
sensitivity, rigor, and tact.7 Such constant attention to psychological de-
velopments and events abroad also guaranteed variability in opinions
among Soviet psychologists.

Third, differences among theoretical approaches were also due to the
“implicit” division of psychological research into periods: (1) 1917–1936,
the period prior to the 1936 State Decree on Pedology; (2) 1936–1950
(Dubinin, 1988), the period ending with Pavlov’s session, where many
Soviet psychologists were charged with cosmopolitism and a tendency
to depart from Marxism; (3) the early 1950s–late 1980s, a relatively
quiet and stable period in which Marxist-oriented mainstream psychol-
ogy was still dominant, but connections were established with Western
psychology,8 and some approaches deviating from Marxism began to
develop; and, finally, (4) the current period, in which no ideological lim-
itations exist, and Soviet/Russian theories and ideas can be compared
with foreign approaches without fear of recrimination. These historical
stages of Soviet/Russian psychology determined the nature of the theo-
ries. Thus, in the late 1950s, when the atmosphere in the country changed
dramatically with Stalin’s death, many psychologists digressed from
the required earlier crass meta-theoretical principles (e.g., Zinchenko &
Morgunov, 1994). For example, Rubinstein not only deviated from the
principle of the unity of consciousness and activity and the principle
of determinism (Rubinstein, 1957), but also inverted his own formula

7 An example of the nature and style of such critical evaluation is given in an article on
the crisis in psychology written in 1927 by the young Vygotsky (1982a). Analyzing in
detail schools of foreign psychological thought, the author pointed to philosophical and
methodological dead ends and suggested new principles of accumulating psychological
knowledge. Vygotsky’s idea was to build psychology using the example of hard-core
experimental sciences and to use “psychopractice” as a way for the “creation of a man
by himself.” According to modern historians of psychology, Vygotsky himself did not
accomplish these goals (Vygotsky died when he was 38); it was done instead by his stu-
dents (in particularly, Leont’ev, Psikhologiya i novye idealy nauchnosti, 1993). In addition,
due to his interest in testing, his name was put on a black list in 1936 after the State
decree on pedology. His work was not published until the 1960s. However, Vygotsky’s
influence was tremendous. He created a humanistically oriented psychological school,
which survived the 1930s and early 1940s and served as the basis for Leont’ev’s theory
of the psychology of activity, which, in its turn, was recognized in the 1960s as an of-
ficial Soviet psychological doctrine. Moreover, Vygotsky’s ideas acted as a fulcrum for
the work of Soviet philosophers Zinov’ev (1954) and Mamardashvili (1968, 1984).

8 A turning point in the history of Soviet psychology’s attitudes toward foreign psychol-
ogy was the publication of Tikhomirov’s book (1969), in which the researcher suggested
an approach based on Bruner’s theory and data (Bruner, 1977), but providing a com-
pletely different interpretation of the results.
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“the external through the internal,” arguing the internal to be dominant
(Rubinstein, 1958). Thus, scientists tended to evaluate critically their
own theories and to modify them, deviating from the official dogmas,
thereby adding to the variability in positions.

Fourth, experimental results obtained in studies implementing tradi-
tional methods in the psychology of thinking – such as concurrent verbal
report, establishing physiological correlates of thinking processes, and
concept formation – “accidentally” led to the discovery of unconscious
determinants of thinking (e.g., insight). Findings in this area disturbed
the clear theoretical pictures based on social determination of thinking,
because researchers’ interpretations did not always correspond to the
widely accepted psychological theories. As previously discussed, these
“official” theories were often forced to flirt with Marxism (e.g., Leont’ev,
1975).9 It became obvious that other theoretical schemes were necessary
to incorporate these newly obtained experimental results in the body of
psychological theory, once again, bringing variability.

In sum, certain historical and political circumstances surrounding
the development of psychology in Russia, in particular the victory of
Marxism-oriented psychology and the Decree on Pedology, led to many
consequences, some of which are relevant to the subject of this chapter.
First, IQ tests were prohibited, that is, intelligence, in its Western-like
definition, was not present in psychological research. Second, it led to
the appearance of the psychology of thinking – which defined think-
ing accordingly to Marxist philosophy, that is, as the highest form of
mental reflection – to be its main object of research. And, finally, the ma-
jority of Soviet/Russian psychologists recognized an unquestionable
dominance of the social in the development of thinking. As a result,
the concepts of intelligence and thinking have been studied in different
theoretical and empirical contexts that were quite incomparable to the
Western tradition. However, regardless of the heavy ideological pres-
sure, Soviet/Russian psychology remained a rich scientific field, inte-
grating many different approaches. A precise overview of the study of
thinking in Soviet/Russian psychology would take a great many pages.
Moreover, such attempts have already been made (e.g., Mattaeus, 1988).

9 For example, Leont’ev’s theory was criticized for its non-psychological nature because,
according to Marx, the outer determines the inner, but in Leont’ev’s theory, activity
plays a major role and consciousness “is held in leash activity” (Psikhologiya i novye
idealy nauchnosti, 1993, p. 7), that is, it is always secondary. Thus, Leont’ev “directly”
applied Marx’s philosophical concepts to psychological reality, for which was often
objected to criticism.
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Thus, for the sake of capturing the richness of the existing approaches,
various theoretical and experimental traditions are sketched here rather
briefly, with the accentuation on their conceptual frameworks rather
than on detailed empirical data. It is worth noting that this overview
is selective and reflects the author’s priorities, which have themselves
been shaped by various factors.10

The Concepts of Intelligence and Thinking
in Soviet/Russian Psychology

In this section the concepts of thinking and intelligence as they were
used in Soviet/Russian psychology are briefly defined. The term intelli-
gence (translated as inteLLekt, as already mentioned) was introduced
to Soviet psychology in the early 1920s and attracted considerable at-
tention from professionals. A decade later, by will of the state and the
Communist Party, this concept was no longer mentioned or studied in
mainstream psychology. Due to the official prohibition of intelligence
testing, announced in 1936, the term intelligence was excised from the
official psychology. As a result, until the late 1970s, the concept of in-
telligence was used mostly in two contexts: (1) research and theories
on the development of the psyche in phylogenesis (mostly in relation
to animal intelligence) and (2) in condemnations of Western tests of
intelligence.

However, some related concepts remained in the terminology of
Soviet/Russian psychologists. For example, Vygotsky11 (1984) used the
terms intellectual development and cognitive development interchangeably
in his theory of higher mental functions. It was, in part, due to such
terminology that Vygotsky was criticized for the “intellectualism” of
his theory (Brushlinsky, 1968). Another psychological tradition uses the
concept of intellectual strategy (Gurova, 1976; Kornilova & Tikhomirov,
1990). The broad meaning of this term includes a reference to the

10 This selection was influenced, no doubt, by the fact that the author is a graduate of
Moscow State University and belongs to what is known as the “Moscow Psychologi-
cal School.” (Zhdan & Martsinovskaia, 2000). If a similar analysis were performed by
psychologists affiliated with Sanct-Petersburg State University, it would have included
Wekker’s (1970) work, for example, which is not presented here due to its lack of con-
nection to the major figures of the Moscow Psychological School (Vygotsky, Leont’ev,
Luria, Gal’perin, and others).

11 Unfortunately, in many cases the dates associated with a particular author refer to the
data of publication, sometimes many years after the text was written.
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regulating role of an individual in his cognitive efforts and actions.
Mostly, the researchers using this concept allude to: (1) the selective
direction of problem solving and decision making and (2) the goal-
oriented nature of thinking activity and the correction of subjective plans
in the process of problem solving. The concept of the intellectual solution
is used to refer to a type of decision making that is mediated by thinking,
in contrast to other forms of decision making (Kornilova, Grigorenko, &
Kuznetsova, 1991; Kornilova & Tikhomirov, 1990).

Intelligence testing was also implicitly present in clinical psychology.
Clinical psychologists in their diagnostic practice always used “exper-
imental methods,” which, in reality, were analogous to subtests of in-
tellectual assessments (classification, analogies, vocabulary, etc.). The
interpretation of these results, however, was done in the context of
understanding generalization and categorization processes, and mo-
tivational and goal-oriented regulation of activity (Rubinstein, 1970;
Zeigarnik, 1962).

The prohibition on intelligence testing did not mean that Soviet psy-
chologists did not use diagnostic tasks of children’s intellectual devel-
opment. These tasks, however, were designed as criterion tasks or edu-
cational tasks, not as level-oriented tests (Gurevich & Gorbacheva, 1992;
Podgoretskaya, 1980; Talyzina, 1981; Zaporozhets, 1986).

The term intelligence reappeared in Soviet/Russian psychology in the
1960s and 1970s, when the first study using tests of intelligence was
performed at Sanct-Petersburg State University (Palei, 1974). In the late
1960s and 1970s, a number of Soviet/Russian psychologists used tests of
intelligence in their research studies (e.g., Ananiev, Pansiuk, Iliasheva –
as cited in Burlachuk & Morozov, 2000). Since then, Soviet/Russian psy-
chologists have adapted and created many psychological tests of intel-
ligence, and this concept is widely used in experimental psychological
research.12 Intelligence, however, has not yet become popular as a the-
oretical construct. Its previous cultural image has not yet been restored,
and the concept has not been integrated in the current conceptual appa-
ratus (Zinchenko & Morgunov, 1994). In other words, currently Russian

12 Although there are many translated tests of intelligence, there is only one test (WISC)
that was properly adapted to and standardized for the Russian population. The
standardization of the WISC took place in 1973 (Panasiuk, 1973) and was carried
out to make available a reliable and valid instrument for diagnostic tasks. It is im-
portant to know that, although the test itself has been re-printed multiple times
(by a company called IMATON), it has not been re-standardized since the early
1970s.
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psychologists use tests of intelligence, but there are no original theories
of intelligence in Russian psychology.

The term thinking was defined on the basis of Engels’s and Marx’s
work as the highest level of human cognition. In response to the de-
mands of the party and state officials regarding the “true Soviet psychol-
ogy,” a number of Soviet psychologists (e.g., Rubinstein and Leont’ev)
ventured to derive psychological categories directly from the works of
Marx and Lenin. Although sensations were considered the sole source
for thinking, according to Leont’ev (1972), thinking transcended the
limitation of direct sensory reflection and enabled the human being
to receive knowledge about objects, qualities, and relations of the real
world that cannot be sensed directly. Thinking, in its broad philosophical
definition, was viewed as the subject matter of logic, psychology, and
neurophysiology. In the context of experimental research, psychologists
developed a narrower definition of thinking as a process of problem
solving.

The following meta-theoretical ideas, formulated in the context of
studying thinking, were regarded as the basis of any theoretical or ex-
perimental study of thinking in Soviet psychology.

Soviet psychologists stressed the primary role of external (social)
sources and activity in mediating individual thinking schemes
(Zinchenko & Smirnov, 1983). The principle of historicism (the principle
of non-interrupting change in the societal conditions of development)
was treated as one of the most important philosophical ideas in Soviet
psychology. Based on this principle, psychologists criticized the “mis-
taken nature” (Smirnov, 1975, p. 253) of naturalistic and sociological
theories.

In addition, when elaborating ideas regarding the social determi-
nation of thinking and its development, researchers stated that indi-
vidual mastery of social historical experience could not be explained
only by the accumulation of individual experience. Such processes as
“interiorization,” “translation of activities,” “internalization,” and oth-
ers were suggested to explain how thinking develops. The idea that
mental formations evolve as individuals develop and have a mate-
rial basis was represented by the concept of functional systems of brain
processes.

Determinants of thinking were perceived to vary for: (1) phyloge-
nesis, (2) the cultural and historical development of the human psy-
che, (3) ontogenesis, and (4) the functional unfolding of an individ-
ual’s thinking. Soviet psychologists studying phylogenesis treated the
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mediated nature of thought by sign (or, more precisely, by the meaning of
words) as the most crucial factor in the “humanization” of behavior. The
process of mastering signs was included in the context of the analysis
of human activity and consciousness (Leont’ev, 1975; Vygotsky, 1982b;
Zaporozhets, 1986). Psychologists studying ontogenesis sought the im-
petus of development in the contradictions of a child’s life, in a child’s
activity. Examples were contradictions between new tasks and old ways
of thinking, and between what a child is allowed to do and a child wants
to do. Genetic factors were treated as prerequisites, limiting the possi-
bilities for managing and manipulating the development of children’s
thinking through ontogenesis. Even though the limiting nature of genet-
ically imposed individual characteristics was acknowledged by Soviet
psychologists, the genetic basis of behavior was treated as something un-
fortunate, something necessarily negative and restrictive of positive cul-
tural and societal influences. The link among different theories such as
those of Leont’ev (1975), Rubinstein (1958), Kostiuk (1969), Zaporozhets
(1986), and Luria (1969) was the statement that child activity, that is, the
way in which a child interacts with the environment, circumscribes the
conversion of external and inner determinants into psychological reg-
ulators. The physical maturation of the organism and its neural system
is absolutely necessary for mental development, but this maturation
is dependent upon the child’s relation to the environment. In turn, a
child’s relation to the environment is mediated by the world of adults, that
is, social determination is characteristic of all forms of human activity
in ontogenesis.

Even though modern readers of many of the classical pieces on the
mechanisms of socialization written by Soviet psychologists note the
lack of experimental support for some conclusions, few would ques-
tion the originality of their ideas. In terms of the conceptual appa-
ratus of Soviet psychology, its research on the sources of individual
variability in thinking cannot be classified into neat dichotomies of
“social” versus “biological” or “genetic” versus “environmental.” The
vast majority of research on thinking was done in the context of looking
for social determinants of thinking, while ignoring the biological ones.
Given that the body of research assuming the social nature of think-
ing is much larger in Soviet/Russian psychology compared to research
on biological determinants of thinking, this chapter will focus primar-
ily on the former; the readers who are interested in the latter are re-
ferred to other sources (e.g., Grigorenko & Ravich-Scherbo, 1997; Segal,
2002).
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searching for social determinants of thinking

As stated previously, the assumption that thinking is a social phe-
nomenon and the development of thinking is socially determined un-
derlies virtually all Russian research on thinking. The concept of the
social was divided into two main components (Burmenskaya, 1997):
(1) social-historical experience, meaning culture as a source of repro-
duction of human abilities, and (2) aspects of specific microsocial envi-
ronments (e.g., school, familial, situational). Correspondingly, studies
of thinking and the mechanisms of social determination of thinking can
be classified into three groups: (1) theories dealing with the means and
mechanisms of social-historical and social-cultural determinations of
thinking; (2) theories of environmental conditioning of the development
of thinking; and (3) approaches to applying these various theoretical
ideas in educational practice.

The Social-Historical and Social-Cultural Determinations
of Thinking

As examples of theoretical studies exploring the social-historical and
social-cultural mechanisms underlying the development of thinking,
I will consider: (1) the theory of practical thinking (Teplov, 1990);
(2) studies of the inner and outer determination of scientific thinking and
scientific creativity (Yaroshevsky, 1971, 1981); (3) ideas on the “raising”
of thinking (Zinchenko & Mamardashvili, 1977; Mamardashvili, 1992a,
1992b); and (4) research on the active nature of thinking (Smirnov, 1985,
1994).

Teplov’s paper, written in 1943 during World War II, is an interesting
representative paper to investigate issues regarding the social-historical
determination of thinking. The paper was devoted to understanding
practical thinking in military leaders in critical situations. To reconstruct
the peculiarities of thinking in situations of extreme difficulty and high
levels of responsibility, Teplov relied on military historical materials,
military commanders’ autobiographies, and literary pieces. Stressing
the most remarkable traits of military commanders and the historical
and cultural determination of their thinking, Teplov considered a num-
ber of personalities and historical and geographical events, describing
such different military commanders as Alexander of Macedonia, Julius
Caesar, Hannibal, Napoleon, Suvorov, and Kutuzov. Teplov first ana-
lyzed the situations that military commanders face and described their
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activities and the tasks these activities should accomplish. Then the au-
thor analyzed the psychological characteristics of military commanders,
as demonstrated in their professional activities. Third, Teplov consid-
ered the relations between these characteristics, attempting to draw a
complete psychological portrait of a military commander. In addition,
in the paper, Teplov treated the social-historical situations in which ev-
ery military commander acted as initial determinants and stimuli for
commanders’ intellectual activity.

It is also important to note that Teplov compared the intellectual, emo-
tional, and self-regulatory characteristics of military commanders. It is
trivial to say that a distinctive military commander can be characterized
by a remarkable intelligence and a strong will. The question, however,
is, which is more advantageous and crucial for a talented commander?
Discussing this issue, Teplov wrote: “I have never seen any discus-
sion in which this question was ever resolved in intelligence’s benefit.
Usually the question itself is formulated in order to state the dominance
of strong will in a military commander’s activity” (Teplov, 1985, vol. 1,
p. 288). Teplov himself, however, disagreed with the emphasis on the
dominance of will, stating that practical intelligence is a unity of intel-
lectual and volitional components. Knowing that his interpretation was
contrary to most widespread ones, Teplov supported it with a citation
from Klauzevits: “Resoluteness is obliged by its existence to a special
type of mind” (Teplov, 1985, vol. 1, p. 251).

This paper established a whole school of the study of thinking
devoted to the issues of how personality, reacting to a particular
social-historical situation, regulates processes of thinking. However,
the experimental realization of these ideas had not reached in origi-
nality, deepness, and novelty the level of generalization established by
Teplov.

One of the most interesting concepts developed by Yaroshevsky
(1981) in the context of his work on the mechanisms of social deter-
mination in scientific thinking is the concept of the categorical regula-
tion of scientific thinking. According to this theory, with a change of
paradigms in any system of knowledge, the greatest shift is observed in
the categorical apparatus used rather than in the logical basis of knowl-
edge. Using as a basis for his studies the development of psychological
science worldwide, Yaroshevsky showed how a shift in scientific inter-
pretations leads to a change at the level of formal logical operations, that
is, in the objective logical structure of scientists’ thoughts. In this sense,
the individual creativity of scientists is inevitably heavily influenced
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by shared, historically developing categorical networks. Consequently,
individual perceptions of reality are objectively determined, indepen-
dent of the originality of the ideas developed by a creative personality
(Yaroshevsky, 1971, 1981).

Merab Mamardashvili, one of the most interesting Georgian/Soviet
philosophers, theorized about mechanisms for the social/cultural deter-
mination of thinking. He wrote on the objective method in psychology
(Zinchenko & Mamardashvili, 1977), the content and forms of think-
ing (Mamardashvili, 1968), and on the importance of the raising of
(improving) thinking (Mamardashvili, 1992a, 1992b). Among the ex-
tremely rich psychological ideas he left behind, only two are discussed
here. One is related to the role of science and culture in the develop-
ment of thinking, and the second deals with issues of the “precision
of thinking” in intellectually developed people. Science, as well as cul-
ture, is normative (Mamardashvili, 1992b). Both ideas embed a pos-
sibility of mastering knowledge, that is, they are connected not to a
person, but to a “possible person,” one who can potentially develop
from a given person. Mamardashvili related a person’s mastering scien-
tific thinking to this person’s overcoming his innate propensities at the
moment of his “second birth” (Mamardashvili, 1992b). Scientific activ-
ity involves oscillating movements in two different directions: toward
new possible structures (mastering the norms of cultures and science),
and, in the opposite direction, toward destroying these structures for
the sake of creating new ones. Cognition in this sense is experimenting
with forms, not the forms themselves. When a person defines himself
in an action of thought while she is dependent on cultural and scientific
norms of thinking, she is simultaneously free to choose or reject those
norms.

Not every individual “producing thoughts” demonstrates relative
freedom of individual thought from societally habitual “laws of ideas
or moral structures.” The first instance of modern intellectual work, ac-
cording to Mamardashvili, was that of the Russian classical writer Fedor
Dostoyevsky. Dostoyevsky allowed himself to think about a number of
issues in a way that was not typical of the public consciousness at his
time (for example, his views on the oppressed and abused in society).

“Precision of thinking” refers to an ability to think an issue or a prob-
lem through, from all possible angles, realizing the complete responsi-
bility of a thinker for the level and products of his thinking. An individ-
ual, when thinking responsibly, cannot use excuses such as “I did not
think,” “I did not mean,” “I could have not guessed” (Mamardashvili,
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1992a, p. 130). When the Russian intelligentsia capitulated in the face of
evil at the beginning of this century, its true betrayal was not its social
sin, but its “slovenliness of thinking” (Mamardashvili, 1992a, p. 132).
Russian intelligentsia failed to “create a sphere of autonomous thought,
autonomous spiritual life, behind the back of which there is tradition . . .
in which you immerse yourself and for which you feel personal and
professional responsibility” (Mamardashvili, 1992a, p. 132).

In this sense, precision of thinking can be interpreted as the moral obli-
gation to finish thoughts, to think everything through. Consequently,
social factors determining thinking in the context of this framework are
themselves shaped by cultural traditions’ ways of reproducing thought.
In addition, the standards of thinking defined by culture and science im-
ply that a person perceives them as something more highly ordered and
superior to his own ways of thinking. Therefore, a thinking person de-
velops from a person with spontaneous attitudes toward himself and
others into a “possible person,” that is, a person mastering his second
nature via the qualities of his thinking.

These ideas on fusing the artificial and the natural in individual think-
ing and on the roles of cultural systems in the social determination of
thinking have not been transformed into experimental tasks. Remaining
a philosopher, Mamardashvili, with his unique personality and strength
and depth of thought, himself became the ideal “possible person.”
Mamardashvili’s work is an alternative understanding of the social na-
ture of thinking in Soviet philosophy and psychology that is receiving
much attention in the current circuit in the search for criteria for ratio-
nality of human knowledge and cognition (Mamardashvili, 1984).

Other theorists studied the societal-historical and cultural deter-
minations of thinking by focusing on the active nature of thinking
(Smirnov, 1985, 1994). According to Leont’ev and his students and col-
leagues (e.g., Leont’ev, 1972; Smirnov, 1985), the dualism of environment
and heredity, inevitably occurring in studying human development,
can be avoided by introducing the concept of activity, which takes into
account both the psychophysiological particulars of the child (deter-
mined primarily genetically) and unlimited environmental variation.
Both of these factors influence, rather than determine, development,
because the positive or negative constitutional qualities are mediated
by the child’s social environment from the very moment of birth. The
reason activity holds such a central position is that, within this the-
ory, activity is viewed not simply as a combination of various physical
actions mediated by mental processes. Rather, object-oriented activity
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forms the connection between the individual and the world, and this
connection is bidirectional. That is, the individual acts on and changes
the environment through activity, but, as a result, the individual her-
self is also changed as she absorbs a wider range of experiences from
the environment. According to the theory of activity, it is necessary to
study neural-physiological aspects of the ontogenetic development of
thinking; however, the main area of psychological research remains
the content and conditions of a child’s optimal interactions with the
world.

The Environmental Determination of Thinking

Social Environment as a Determinant of the Development
of Thinking
Following chronological order, this review of Soviet psychological the-
ories that view the social environment as a determinant of the devel-
opment of thinking will begin with an analysis of Kornilov’s work,
because Kornilov was the first psychologist to develop a theory of the
interaction of heredity and environment as a basis for “Marxist differen-
tial psychology” (Kornilov, 1980). He also introduced the biosociological
concept of reaction13 that supposedly differed in various societies, and
could be developed in its “correct” form in members of a socialist so-
ciety. However, Kornilov’s “reactology” was so mechanistic that even
historians of psychology do not treat it as an original interpretational
scheme.

A more concrete and well-developed attempt not only to build an
“objective psychology,” but also to study mechanisms for the social de-
termination of thinking, was Blonsky’s theory, developed in the 1920s
and 1930s (Blonsky, 1935a, 1935b). According to Blonsky, the mind has
an ability to gain successful individual experience, that is, the ability to
learn: The mind is seen as non-emotional and non-instinctive; practi-
cal interest is its main engine. Thinking is a process, and the way one
thinks shows one’s mental level. Thinking as “something developing”
can be represented by three stages: imaginative (primitive), visual, and
systematic. According to Blonsky, during secondary school education,
only memory reaches its developmental summit. Thinking remains im-
mature and can be fully developed only at higher levels of education.

13 In contrast to the concept of reflex, Kornilov’s reaction contained “a wealth of ideolog-
ical content, which was not characteristic of a reflex” (Smirnov, 1975, p. 146).
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Blonsky interpreted changes in thinking caused by learning and school
experience as an increase in the “volume” of thinking and a shift from
visual to abstract (systematic) thinking occurs. Formal logic creates the
necessary background for mastering dialectics. Consequently, school
systems directly influence the psychological characteristics of pupils’
minds. Such a simplified interpretation of the mechanisms for the so-
cial determination of thinking evolved in the context of challenging
Vygotsky’s approach, in which Blonsky tried to criticize the distinction
between natural and higher mental functions.14

Vygotsky, called the “Mozart of psychology” (Tulmen, 1981), created
a cultural-historical theory, which, on a surface level, did not appear to
have been influenced by the forces of Soviet or worldwide psychologi-
cal thought or the methods of his time. However, this level of analysis
is mistaken – Soviet ideology was deeply rooted into the writings of
Vygotsky, and his very views of psychology were resonant to philo-
sophical theories of his time (Brushlinsky, 1996). As a Russian psychol-
ogist wrote: “similar to Don Quixote, cultural-historical psychology was
possible but not inevitable” (Puzyrei, 1986, p. 10). In Vygotsky’s work,
thinking itself is regarded as possible but not inevitable. Thinking is not
simply one of the functions of the human mind, but is a process related
to mastering sign and its function.

Vygotsky worked as a professional psychologist for only 10 years.15

However, his writing does not seem either unprofessional or archaic and
remains a focus of active debate. His ideas have influenced many mod-
ern theories to an extent frequently unrecognized by their authors, be-
cause of the high degree to which Soviet/Russian psychology emerged
from Vygotsky’s theory16 (Asmolov, 1996; Kondakov, 1996; Leont’ev,
1996; Yaroshevsky, 1996; Zinchenko, 1996).

Vygotsky’s scientific path was quite unusual. In 1925 he began to try
to develop a concrete psychological study of consciousness. This idea
seemed extremely brave and challenging in the context of the struggle

14 Blonsky’s objections to Vygotsky’s theory were published only after Vygotsky’s death,
and a public debate did not take place.

15 Before the Revolution of 1917, Vygotsky was a student in the Law School and in the
history and philology departments of Moscow State University. Then he worked in
Homel (Belorussia) as a schoolteacher. In 1924, after his presentation at the Second
Russian Psychoneurological Congress, Vygotsky was invited by Kornilov to return to
Moscow, where Vygotsky accepted a position as an assistant research fellow at the
Psychological Institute.

16 Here I draw an analogy to a famous statement that all Russian literature emerged from
Gogol’s Greatcoat.
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between the old subjective-empirical psychology, the main object of
which was consciousness, and the “objective” orientation of “new” psy-
chology (behaviorism and reactology). As has been mentioned, with the
ongoing debates on the appropriate objects of study in Marxist psychol-
ogy, scientists of the 1920s and 1930s had only two options if they were to
survive – to choose to study the materialistic basis of mind and thinking,
or to recognize the dominance of social (cultural) mechanisms in deter-
mining cognitive development. Given those options, Vygotsky chose
culture (Etkind, 1993).

Vygotsky was the first Russian scientist to develop a complete
Marxist-oriented psychological theory. In studying thinking and devel-
opment, Vygotsky created an approach that became the basis for 50 years
of experimental research. Vygotsky’s theory has attracted attention be-
cause it provides an alternative to classic psychological approaches with
regard to the role of social factors in the development of thinking and
the role of tools and signs (especially human language) in the forma-
tion of human psychological processes. Vygotsky’s writings on thinking
emphasized the use of developmental analysis and made the claim that
higher (that is, uniquely human) mental functions17 have their origin
in social life and are heavily shaped by the historically evolved tools
and sign systems (especially human language) that mediate them. No
attempt is made to summarize Vygotsky’s theory, which is presented in
six volumes of his writings; instead, this chapter will briefly touch upon
the aspects of his writing on thinking already mentioned (Vygotsky,
1982b).

Preoccupied with the idea of developmental analysis of higher
mental functions, Vygotsky developed the historical-genetic18 method
(Vygotsky, 1982b, 1984), which allowed him to obtain results that would
be non-obtainable using the regular cross-sectional method. Along with
this method, Vygotsky developed a new psychological hypothesis re-
garding the mediated nature of higher, “cultural,” mental functions in
contrast to “natural” functions that differ in their structure, nature, and
control mechanisms. The concept of mediation implied mastering “psy-
chological tools” as means to mastering psyche. The tools are initially

17 There is a distinct tradition in the Soviet/Russian psychological literature, established
in the 1920s (Krogius, 1980), of using the term mental/intellectual functions in its broadest
sense, that is, applying it to all cognitive processes – perception, thinking, attention,
memory, etc.

18 Here genetic means developmental. Using this word, Vygotsky never referred to genetic
in the biological sense.
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connected to a situation involving communicative social interaction
with a partner but are then turned by the child into a means of self-
regulation. In regard to thinking, an example of such means is a word
used as a sign. The process of mastering of such means is, in its essence,
the development of self-regulation, a transition from external signs to
inner signs. Such widely different things as “making a knot in order
to remember something” and a word meaning are both artificial things
intentionally created by man, and are both cultural elements and have
dialogical natures in the sense that they can originate only in human
communicative interactions.

A child does not invent, but she also does not simply learn to ma-
nipulate signs. Learning and intellectual discoveries are embedded in
the history of the development of a child’s operations on signs. The
development of verbal thought takes place at the intersection of two
roads: The speech becomes intellectualized and intelligence becomes
verbalized (after age two). Mastering words, a child discovers new ways
of manipulating and dealing with objects. The inner formation of sign
relations occurs over a long period of time, that is, a child’s thought
develops through understanding the relationships between a sign and
its meaning. The particular way in which a child uses a word is de-
termined by the level of generalization and conceptualization: Initially
concepts are syncretic concepts, then complexes, then pseudo-concepts,
then functional concepts, and – only finally, much later – true concepts.
Scientific concepts, reflecting essential qualities of objects and learned
systematically at school, outstrip everyday concepts, which develop as
empirical generalizations of individual experience. This finding, that
the understanding of scientific concepts developed more quickly than
everyday ones, led Vygotsky to formulate the concept of the zone of
proximal development (Vygotsky, 1982b), a zone in which the actual
level of intellectual development can be changed. Learning in this sense
is ahead of development because it stimulates psychological functions
(e.g., memory) that are still at the stage of maturing, that is, in the zone
of proximal development. Accordingly, in the zone of proximal devel-
opment, a child can change his level of his achievement with a teacher’s
help, that is, he can do with help what he cannot do alone. This poten-
tial level of mental development reflects the change of systemic connec-
tions in consciousness, which is a result of the stage development of
consciousness.

Wertsch and Youniss (1987) saw the historical-cultural theory as
primarily applicable to the formal school setting. According to these
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authors, to the extent that Vygotsky was trying to outline a psychol-
ogy of pedagogy, his tendency to focus on the skills required in formal
schooling contexts was legitimate. However, Vygotsky, his colleagues,
and his students viewed their overall enterprise as one of constructing
a theoretical approach that had broader applications than merely ed-
ucation. For example, Smirnov (1975), the author of a classic book on
the history of theoretical discussions in Soviet psychology, wrote that
the concept of the meaning of a word as the unit of analysis in think-
ing, developed by Vygotsky, is the key to understanding the nature of
human consciousness as a whole. In this context, verbal thought is “a
social-historical form of behavior” (Smirnov, 1975, p. 175). That is why
the issue of the relationship between scientific and everyday concepts
cannot be simplified to the issue of child-developed individual gener-
alization versus socially given concepts, because both types of concepts
are learned in a social situation involving communication with adults.
The difference between scientific and everyday concepts lies in the de-
gree of one’s awareness and systematization of them. The system of
mental functions, developing in a child’s consciousness along with the
mastery of scientific concepts, changes everyday concepts as well.

Vygotsky and his associates lived at a time when the major scientific
myth shared by Soviet scientists was that they could overwrite human
nature and create a system of upbringing that would result in a new type
of a man exemplifying only the best of humanity. This ethno- and his-
toricocentrism resulted in the use of socio-historically specific concepts
in an attempt to examine the development of human consciousness in
general. Vygotsky, his colleagues, and his students, viewed themselves
as creating a general theory of development, with the leading role be-
longing to culture and society.

Two circumstances led to the wide acceptance and use of Vygotsky’s
methodological and theoretical approach. Vygotsky’s group in Kharkov
survived the repression in the 1930s and, upon their return to Moscow,
had no serious theoretical or experimental competition in the field. Their
theoretical approach corresponded to the overall Marxist dogma of the
dominance of social influences in development. Hence, ideas formulated
by Vygotsky and his methodological approaches19 were successfully

19 In addition to introducing Piaget’s clinical method, the method of dual stimulation, the
method of completing unfinished sentences, and the method of analyzing children’s
explanations, Vygotsky introduced a number of other methodological approaches. For
example, in his scientific writing he used an analysis of literary dialogues, and he
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developed in a variety of different theories. His ideas on the mediated
nature of psyche were developed by Leont’ev in his theory of activ-
ity (Leont’ev, 1975; Voiskunsky, Zhdan, & Tikhomirov, 1999), his semi-
otic ideas were used by the famous Russian producer Sergei Eisenstein
(Leont’ev, 1982), and his thoughts on the systemic structure of conscious-
ness, functional organs, the localization of higher mental functions, and
the disintegration of consciousness, were cultivated by Zeigarnik (1962),
Luria (1969, 1979), and Rubinstein (1970).

It is important to note that even though higher mental functions in
Vygotsky’s theory were contrasted with natural mental functions, his
approach focuses on the opposition of “social and individual,” rather
than “social and biological.” The “higher-natural” dichotomy was crit-
icized by Rubinstein and his students (Brushlinsky, 1968; Gurevich &
Gorbacheva, 1992; Rubinstein, 1958), when they pointed out that in this
interpretation, social could be equated with external. This, according to
the critics, was an incorrect interpretation, because, according to Marx,
inner conditions could not be limited to pure biological conditions, be-
cause “human nature itself is a product of social history” (Brushlinsky,
1968, p. 97).

A reinterpretation of the concepts of “higher” and “natural” func-
tions is suggested by Puzyrei, a representative of the third generation of
Vygotsky’s students (Puzyrei, 1986). Puzyrei treats the act of mastering
a sign as creating that sign based on its particular meaning and uses
to the individual. He stresses the manipulative nature of culture and
of culturally determined mediating tools (symbols and signs). When
mastering a stimulus, “an action occurs that is organized in a special
form, the performance of which alone allows development to happen”
(Puzyrei, 1986, p. 85). These actions allow the transformation of one’s
innate natural functions into higher ones, and they are the means by
which humans regulate behavior and the human psyche is reorganized.
Such an understanding of the “higher-lower” or “cultural-natural” con-
tradiction suggests a change in our understanding of the mechanisms
of higher mental functions: The objects of study are not the natural
processes of mental functioning but rather systems of actions targeted
toward the transformation of mental functioning. Puzyrei’s interpreta-
tion of the concept of “individual” in Vygotsky’s theory assumes the
dialogical nature of human consciousness: It is possible for a man to

suggested a method of placing a child in a group of children speaking foreign languages
to study changes in the egocentric speech of this child.
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relate to himself, as to another person, and in this process to change his
self-regulation of mental functioning.

Social Situations Involving Communication with Others
as a Determinant of the Development of Thinking

Vygotsky’s idea that thought is born not from a word or another thought,
but from the “motivating sphere” of our consciousness, has been the
source of many different approaches to understanding the motivation
for thinking and the relations between the mental processes of a subject
as an individual and as a bearer of socially determined forms of thinking.

In Russian, the notion of consciousness might be translated as “co- (or
shared) knowledge,” determined by the “coexistence” of an individual
and human culture. This notion was widely accepted among Marxist
psychologists. On the way to mastering one’s culture (or societal histor-
ical experience), human thinking develops. Within the inner activity of
thinking, an individual forms inner schemata that, even though they do
not correspond exactly to “external” activity, link individual thoughts to
forms of thinking developed by humanity. The transition between these
forms, according to Vygotsky, is a shift from “shared” thinking to indi-
vidual thinking but is mediated by social structures of thoughts through
the semantic function of a word as a sign.

It is important to note that the most frequent criticism of Vygotsky’s
theory was complexity of the mediated nature of an individual’s thought
by systems of signs, that is, the difficulty in finding a correspondence
between mediation by activity and mediation by sign in a single pro-
cess of the development of individual consciousness. Brushlinsky (1968)
wrote that the Achilles’ heel of cultural-historical theory was the idea
that signs transform interpersonal interaction into individual spiritual
life. According to this author, Vygotsky’s interpretation of signs led to
intellectualism (the assumption that consciousness is prior in its devel-
opment to activity) and, consequently, to idealism20 (Brushlinsky, 1968).

In the context of a concrete psychological study, however, the question
of the mediated nature of an individual’s thought can be reformulated

20 This argument was addressed by Smirnov (1975). According to Smirnov, it is wrong
to mix the cultural-historical context of the development of consciousness, which
Vygotsky considered in talking about the development of higher mental functions,
and the context of individual development in a society that (via child–adult interac-
tions) guides the self-directed activity of a child on his way to mastering a sign and its
relations.
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into a study of the internal dialogue of thinking and into a study of in-
ternal modification of thinking through mastering higher-order psycho-
logical tools (e.g., informational technologies). Kuchinsky, a Belorussian
psychologist, was one of the first to explore the dialogical nature of
thinking (Kuchinsky, 1983). He attempted a holistic analysis of the struc-
tural involvement of speech in pure thinking activity. It is important to
note that the author did not formulate the task as one of describing the
structural-functional peculiarities of thinking in communication situa-
tions, that is, the structure of thinking as a goal-directed activity. Rather,
his analysis focused on the formal characteristics of dialogues between
partners attempting to solve problems and in finding analogous formal
structures in individual problem solving.

Kuchinsky based his analysis on ideas coming from linguistics, espe-
cially on the concept of sign in Bakhtin’s theory (Bakhtin, 1979). Bakhtin
analyzed the dialogical position of different meanings using literary
characters (e.g., Dostoyevsky’s characters). Kuchinsky (1988), using ex-
perimental data from dialogues between partners, attempting to solve
problems, separated speech components into different clusters – a clus-
ter related to finding a solution and a cluster related to planning steps
of thinking. However, Kuchinsky focused only on studying the exteri-
orized (e.g., translated from the inner to the external), as expressed in
speech actions, ignoring purely mental actions as components of the
goal-directed activity of thinking. In this sense, Kuchinsky’s theory ap-
pears to be limited.

Soviet psychologists also developed a variety of other approaches,
including studies of the internal content of an action, reflection, goal-
creation, and the correspondence between the orientation and perfor-
mance of an action (e.g., Gal’perin, 1959, 1981; Davydov, 1986). Many
authors studied how problem solving is influenced by communicating
information at various times and in various ways. Sources of additional
knowledge in these studies were other people and different techno-
logical systems (e.g., Brushlinsky, 1982; Kornilova, 1986; Kornilova &
Tikhomirov, 1990; Urvantsev, 1974).

Mechanisms of Social Determination Conceptualized in Terms
of “External” and “Inner” Conditions of Thinking
The methods used in Soviet/Russian psychology were determined by
the shared understanding of thinking as the process or activity of
solving particular problems. Different theoretical schools used a va-
riety of methods, including, for example, having the subject perform



P1: JPK/IVO P2: JPK
0521808154c06.xml CY344/Sternberg November 19, 2003 10:21

194 Elena L. Grigorenko

creative tasks that required no special knowledge; studying concept
development (methods of Vygotsky-Sakharov, see Vygotsky, 1982b;
Bruner, 1977, and Tikhomirov, 1969); organizing help for a subject in
the form of ordered clues; and associative experiments. These shared
methods made the findings obtained in different schools of thought
comparable. However, the broad Marxist definition of thinking as a
generalized and mediated type of cognition of reality allowed enough
freedom for variability in theories of thinking.

One theory of thinking, developed by Rubinstein and recognized as
the official approach to the study of thinking, overshadowed Vygotsky’s
and Leont’ev’s theories in the period between the 1930s and the 1960s
(Lomov, 1989; Zinchenko, 1999). Rubinstein’s theory was based on the
assumption that the mechanism of “analysis through synthesis” was the
main mechanism of regulation of human thinking (Rubinstein, 1958).
The mechanism of “analysis through synthesis” determines the “pro-
ductivity” of thinking. The object of thinking is incorporated into new
connections and relations with other objects, allowing the individual to
learn new sides of the object and to reflect on new characteristics of this
object in new concepts. According to Rubinstein, the principle means
of thinking are analysis, synthesis, abstraction, and generalization
(Rubinstein, 1958).

Tikhomirov (Luria’s student) criticized this approach, pointing to the
lack of a psychological “flavor” and the too-general nature of these con-
cepts. According to Tikhomirov, these concepts could easily be included
in a variety of different frameworks and theoretical approaches, some
of which would result in contradictory arguments and predictions. He
also pointed to the fact that Rubinstein’s students’ favorite experiments,
using the method of “reasoning out loud,” failed to address the causal
mechanisms of thinking (Tikhomirov, 1975).

Rubinstein’s line of research was continued by his students,
Abul’khanova (1968), Antsyferova (1988), and Brushlinsky (1979) (for
a review, see Brushlinsky, 1997; Lomov, 1989). These scientists exper-
imentally developed one of Rubinstein’s general ideas: the idea of
“the external through the inner” as the mechanism that determines
thinking (Rubinstein, 1958).21 The importance of inner conditions of

21 These experiments were mostly performed with so-called small creative tasks. An ex-
ample of such a task is the question, “Will a candle light up on a space ship (under
conditions of weightlessness)?” At different stages in a subject’s thinking, an experi-
menter gives the subject different specially formulated clues. The way in which a subject
uses or ignores different clues provides information on the mediated nature of external
influences via inner conditions.
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thinking has been recognized in many theories. The question is, how-
ever, what aspects of thinking are considered to be these inner con-
ditions? In Rubinstein’s tradition, inner conditions were perceived as
different stages in the process of thinking. For example, to be ready to
accept a clue and to progress in finding a solution, a subject must reach
a certain stage in his thinking; for example, he must have completed
his analysis of the task and be ready to synthesize the information it
provides. That is, for Rubinstein, the inner conditions of thinking are
determined by characteristics of the process of thinking itself. In ad-
dition, the advocates of this theory assume that these inner conditions
can be influenced by the external conditions of the problem-solving sit-
uation. In other words, a subject can be led from one stage to another
stage in his thinking under the guidance of an experimenter. Inner con-
ditions have been treated differently in more recent experimental work
by Kornilova (Kornilova et al., 1991; Kornilova & Tikhomirov, 1990). In
her research, such formal-dynamic constructs as cognitive styles, cogni-
tive risk, situational and personal anxiety, and success motivation were
regarded as inner conditions.

Obviously, the way in which inner conditions of thinking are un-
derstood in different theoretical frameworks determines how issues re-
garding the determination of thinking can be addressed. If inner condi-
tions are defined as types and levels of generalization, manipulable by
external influences, then it seems logical to search for social causes of
interindividual variability on these characteristics. Then researchers can
describe more or less successful clues and other pedagogical or experi-
mental tricks and observe their manipulative role in subjects’ searches
for solutions. In contrast, in defining formal-dynamic stylistic character-
istics as inner conditions, researchers make a reasonable case for formu-
lating questions about social as well as non-social causes of individual
differences in stylistic traits. They state, for example, that a subject’s
cognitive style is a fundamental inner condition of his thinking that
mediates the effect of a clue. Thus, in order to understand the clue’s
influence on the process of thinking, the researcher should understand
the structure of the subject’s cognitive style, which may be of a social,
as well as a non-social, nature.

In any discussion of the inner determinants of thinking, research into
the motivational aspects of thinking cannot be ignored. These aspects
were addressed in analyses of the subjective regulation of thinking
developed in the school of Tikhomirov (1969, 1975, 1977). He ac-
cepted Leont’ev’s theory of activity and concentrated his attention on
studying the structure of thinking activity, focusing on the process of
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goal development. Tikhomirov viewed intermediate goals that arise
during problem solving as new products of thinking activity; as long
as the task has not been accepted by a subject, he will not attempt to
solve it. The act of accepting a task consists of connecting the task to a
motivational structure that is active in the specific situation. Tikhomirov
separated external and inner (purely cognitive) motivations, but he also
noted that this separation on its own does not completely resolve issues
regarding the emotional-motivational regulation of thinking.

The originality of this approach was in pointing out the regulating
aspects of goals and emotions in the activity of thinking. “The goal-
making process is one of the most essential components of thinking ac-
tivity, and concentrates in itself connections between thinking and other
mental processes – memory, imagination, emotional-volitional and mo-
tivational aspects of personality” (Psikhologicheskie mekhanismy tseleobra-
zovaniya, 1977, p. 24). This theoretical idea was realized in experiments
investigating associations between aspects of final and intermediate
goals of thinking (e.g., their trivial or original nature, their concrete
or general character, their hierarchy) and characteristics of thinking ac-
tivity and its productivity, as well as exploring the influence of shifts
in emotional-motivation evaluations on changes in characteristics of
thinking activity.

A separate line of studies was devoted to research on the regulatory
influence of motives on thinking activity. Researchers, working in the
framework of Tikhomirov’s approach (Berezanskaya, 1977; Kornilova,
1994; Kornilova & Chudina, 1990; Vasiliev, Popluzhnyi, & Tikhomirov,
1980), developed the concept of a structural function of a motive. The
authors argue that thinking as an activity has its own motive, which
structures thinking, that is, defines a set of actions constituting the ac-
tivity and determines a set of goals and operations or strategies leading
to these the realization of these goals. These studies, combining experi-
mental and clinical methods, investigate different types of motives and
their influences on subjects’ thinking. The researchers show that differ-
ent motives and motivational shifts dramatically influence the structure
of thinking, as well as lead to changes in subjects’ plans and goals and
in types of intellectual strategies.

The most important idea in Tikhomirov’s approach is that goal-
making processes and motivation are directly related to the management
of cognitive activity (Tikhomirov, 1977). Tikhomirov argues that thinkers
are active, that they themselves produce the motivational and regulating
mechanisms of their thinking activity, and that motivations in thinking



P1: JPK/IVO P2: JPK
0521808154c06.xml CY344/Sternberg November 19, 2003 10:21

Studying Intelligence: A Soviet/Russian Example 197

are not completely determined by external influences. This active nature
of the thinker was a point of contention between Tikhomirov’s school
and Gal’perin and Talyzina’s theory of stage formation (Gal’perin, 1959,
1981; Talyzina, 1981, 1984). Gal’perin’s approach (see next section) treats
thinking as a form of orientation, which, according to Tikhomirov, re-
stricts thinking to very limited forms from the start. The active nature
of a subject (in terms of goal-making) is suppressed under conditions
in which he is required to follow an explicitly formulated scheme of
mental activity.

Understanding thinking as a high-level self-regulatory process,
Tikhomirov objects to Gal’perin’s contention that thinking can be
formed through a system of direct “manipulating” influences. He pro-
poses a less direct management of thinking that involves changing a
thinker’s motivation by providing motivational and emotional support
to problem solving (Tikhomirov, 1984).

Theories of the Social Determination of Thinking as Applied
and Implemented in Educational Practice

The belief that the development of thinking is entirely socially deter-
mined,22 both functionally and developmentally, had been the basis of
Soviet education throughout its 70-year history. Thus, it was assumed
that all children attending regular Soviet schools could be taught to do
virtually anything. According to the official belief, education plays an
extremely important role in development. Next, I will briefly present
three psychological educational theories as examples of how the no-
tion of the social determination of thinking was applied to pedagogy:
(1) Gal’perin’s theory of planned formation, (2) Shchedrovitsky’s ap-
proach to education, and (3) Davydov’s theory of the content and struc-
ture of learning activity (the theory of developing education).

22 One exception to this belief existed in work done with handicapped children. The
importance of biological determination was fully recognized. Handicapped children
were placed in special educational institutions where they were trained more or less
successfully to overcome their deficits. However, such “exceptions” existed outside
of the psychology of thinking and were not incorporated into the theories discussed
here. Moreover, a specific area of science, independent of psychology and pedagogy,
existed, called defectologiya, defined as an integrated scientific discipline that embraces
the study and education of all handicapped children and adults. It is in the frame-
work of this science that issues regarding the development of abnormal thinking are
studied.
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The development of thinking in a child is closely related to his educa-
tion. Influential situations range from spontaneous practical interactions
such as game playing, to goal-directed, controlled interactions, such as
classroom lessons. Each of these types of interaction contributes to a
child’s development in its own way. In his theory of the zone of prox-
imal development, Vygotsky showed that every step in development
depends upon the previous steps. However, the child himself does not
determine these steps. The child’s education is the result of child–adult
cooperation that borders her “zone of proximal development.”

Even though the mastery of thinking and, therefore, its development,
takes place only through the child’s own activity, this activity itself
should be directed and organized (Gal’perin, 1985) to achieve maxi-
mum impact on development. The forms and organization of activity
are not arbitrary but are determined by certain conditions.

In an attempt to find an alternative to a traditional type of schooling,
Gal’perin developed a method23 that allows any action in any given child
to be formed with minimum energy and maximum efficiency (Liders &
Frolov, 1991). This method is based on the principle that “an action is not
formed in parts, but rather as a complete and correct structure contain-
ing all necessary components in their proper relation to other concepts”
(Gal’perin, 1978, p. 102). Gal’perin’s theory of staged and planned for-
mation of actions and concepts suggested that the critical, and purely
psychological, aspect of an individual’s activity is its orientational as-
pect (Gal’perin, 1976). That is why one of the main components of this
method is the process of building an orientational scheme, that is, a
scheme containing all of the relevant information needed to create a
plan of action and all the information needed to master an action fault-
lessly on the very first attempt. Thus, the orientation scheme is a special
type of instruction, characterized by the completeness and clarity with
which it describes an action. Moreover, this instruction is created in a
way that permits the transfer of a mastered action to completely different
situations.

Gal’perin showed experimentally that both the process and results
of education depend upon the nature and efficiency of an individual’s
orientation, and upon how well this orientation reflects the aspects of
objects and environments needed for successful action. The concept of

23 It is important to note that in this school “planned formation” is understood not only as
a method of teaching, but also as a “method of forming new concrete mental processes
and phenomena, that is as a method of psychological research” (Gal’perin, 1978, p. 93).
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orientational activity provides a key to understanding the mechanisms of
learning and to the quality of new knowledge. In addition, orientational
activity makes complicated connections between learning and natural,
spontaneous ontogenetic processes more concrete. From this point of
view, the traditional form of education, widely found in schools today
and embedded in many experiments, can be classified as based on the
first type of orientation. This type of orientation does not provide a dif-
ferentiated understanding of the full system of conditions necessary for
the successful outcome of an action. In the context of such an orienta-
tion, a student is forced to search for missing information himself. Thus,
learning is performed via trial and error, with a student finally (usually
only partially) discovering the products of his activity through blind
groping. The efficiency of this type of education is mostly determined
by a child’s previously formed systems of orientation. Hence, this type
of learning is subordinated to the level of mental development of the
child. Piaget was, no doubt, right in his evaluation of the weak develop-
mental potential of traditional education. However, this is not the only
type of education. According to Gal’perin, education can be built on a
completely different foundation.

In a second type of education, based on the second type of orien-
tation, a student’s activity is organized in a special way: She is given
all of the directions necessary for successful completion of a given task
from the very beginning. This leads to the disappearance of a lengthy
and psychologically unjustifiable period of trial and error. A child, ac-
cording to Gal’perin, obtains valuable knowledge and masters actions
consciously, based on common sense and her sense of reality. However,
researchers have found that this type of education does not have any
direct influence on a child’s general level of cognitive activity, because it
does not guarantee the wide applicability of the mastered knowledge to
other situations, and does not require students to develop the ability to
establish a system of orientations for new tasks in the same knowledge
domain.

These limitations can be overcome if a child masters not actions and
concepts (or their systems), but methods of analyzing objects and de-
veloping orientations. This constitutes a third type of education, with
a corresponding orientation, that is, when a child can build an ori-
enting basis for each concrete situation based on general principles.
When a child masters a method of creating orientational bases for his
actions he then has a real means for independent and rational research.
In this process the child learns to select the main qualities, units, and
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connections among studied materials, revealing their underlying struc-
ture. As a result, general orientational schemes for a wide range of ac-
tivities are formed, constituting, according to Gal’perin, the main con-
dition for development. During the 1960s and 1980s, a set of studies was
conducted that showed a close connection between the third type of ori-
entation and the development of thinking. In particular, the third type of
orientation was applied in teaching scientific concepts to preschoolers
(Obukhova, 1981), and in the development of complex graphical skills
(Gal’perin, 1985).

Thus, unlike many other types of education, Gal’perin’s method of
planned formation of actions and concepts, which models various frag-
ments of children’s general mental and cognitive development in exper-
imental conditions, is not limited to “problematic representations” of the
learning material. This method assumes that a full system of conditions
is completely established, guaranteeing that a child can successfully
perform new actions, that this action can be correctly transferred to a
new context, and that, step by step, the child will master and learn the
desired qualities of these actions. Mastery of the objective means that
analyzing objects constitutes the basis for organizing a child’s rational
search for a problem solution. Thus, in contrast to widespread tradi-
tional types of education that vary only at the surface level, this third
type of education, based on the third type of orientation, addresses the
internal mechanisms of children’s cognitive development. According to
Gal’perin, “the heart” of developmental education is teaching a child to
be able to establish the third type of orientation independently in any
new situation.

Another major practical application of the principle of social deter-
mination of thinking was developed in the framework of the activity
of Moscow Meta-theoretical Circle (MMC).24 These scientists believed
that it was necessary to study the educational process holistically as a
system and restructure it accordingly. This approach rests on the follow-
ing epistemological premises. First is a distinction between naturalistic
and activity approaches to human behavior. The naturalistic view as-
sumes that objects in the surrounding world are independent entities
with which humans interact. The principal theoretical categories of the

24 This circle was formed on the basis of the Moscow logical circle, which appeared in
1952 in the department of philosophy at Moscow State University. The founder and the
real leader of this circle was Alexander Zinoviev, but in the fall of 1954, when Zinoviev
was exiled from the country, the leadership switched to Georgy Shchedrovitsky.
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naturalistic approach are subjects and objects, where subjects are al-
ways human beings. The activity approach starts with human activity
as an all-embracing principle within which objects and relations are
revealed as embodiments of the activity itself. Objects in the external
world now appear as secondary constructions dependent for their ex-
istence on the activity that is applied to them. As for the subject, the
concept of activity is more important than the humans involved in it.
This is Shchedrovitsky’s major thesis: Activity should not be regarded
as an attribute of the individual but rather as an all-embracing system
that “captures” individuals and “forces” them to behave in a certain
way.

Activity thus appears as a complex system whose structure can be
viewed from different perspectives and grasped by different means of
analysis. What follows from this is the third of Shchedrovitsky’s theses,
namely, that an essential distinction exists between an object of study
and its presentation in a particular scientific domain. A single complex
object (e.g., behavior) might be analyzed in a number of different sci-
entific domains, depending on the epistemological and methodological
positions chosen. The scientist’s task therefore includes not only the
study of the object within a chosen scientific framework, but also the
choice of theoretical procedures that mark this subject as a distinct com-
ponent of scientific knowledge.

In 1957, Shchedrovitsky and Alekseev published an article about the
study of thinking, in which they argued that thinking should not be
viewed as only fixed knowledge, but also as a process and an activity in
which knowledge about objects is formed and used. Such a formulation
of the main research task implies both (1) a separation and description
of the structure of processes of thinking and the creation of an “alpha-
bet” of elementary thinking operations, and (2) a study of laws, based
on which complex combinations of ways and types of thinking can be
created from existing thinking operations. This approach had more than
theoretical significance: The scientists involved always stressed its prac-
tical orientation. They stated that this research would “allow them to
improve education in such a way that a teacher would not only translate
certain types of knowledge for his students, but also would be able to
consciously shape certain actions and ways of thinking in his pupils”
(Shchedrovitsky & Alekseev, 1957, p. 46). Based on this approach, a new
activity- and content-oriented type of education was developed – one
impossible to realize in the context of regular school subjects (physics,
math, chemistry, history, etc.). School subjects only provide material in
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a form of prepackaged knowledge from which the content of education
(e.g., those ways and tricks of thinking used to obtain this knowledge)
has yet to be extracted through special logical analysis (Shchedrovitsky,
1964).

That is why this group of scientists perceived education as “a complex
structural whole, containing a number of heterogeneous parts: along
with what children should study there are also pupils’ learning activ-
ities and teachers’ activities, organizing this process” (Shchedrovitsky,
1963, p. 162). Therefore, along with logical and meta-theoretical studies
that allowed researchers to examine the content of education (i.e., the
types of thinking and the activities to be mastered), two other types of
studies were designed and undertaken. The first type included psycho-
logical studies of how children master the content of education (e.g., the
activity that students must perform to master a new type of activity).
In this context, special attention was given to the problem of the onto-
genetic development of thinking in learning settings (Shchedrovitsky &
Alekseev, 1957). The second group of studies involved purely pedagog-
ical research that was designed to explore the types of teacher activity
required for children to master new content.

Such a complex and simultaneously clear-cut formulation of the pro-
gram of studies was possible in the MMC because the object of research
was not an abstract process of learning or an isolated, decontextualized
educational situation, but rather a holistic system of education in its
social environment. Education was perceived as a special social institu-
tion that had its own history and functional role in society. Its histori-
cal function was to provide an uninterrupted process of societal repro-
duction by means of “implementing” in new generations the abilities
and types of thinking needed to perform socially significant activities
(Shchedrovitsky, 1966). This approach not only provided a certain frame-
work for educational research (including educational psychological
research), but it also allowed the formulation of a much broader circle
of research tasks related to the reorganization of the education system
based on the activity principle.

Finally, Davydov’s pedagogical theory (for a review, see Zhdan, 2000)
was founded on his criticism of traditional Soviet educational psychol-
ogy, which, he argued, was based on an empiricist doctrine of concept
formation that prevented students from acquiring a broad-scale theoret-
ical foundation in science and the humanities. Using Shchedrovitsky’s
distinction between the object of study and the scientific subject,
Davydov argued that the only coherent way to acquire new knowledge
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is through theoretically constructed scientific concepts. Educational psy-
chology must therefore revise the methodological apparatus that fo-
cused on the gradual development of quasi-scientific concepts, based in
the everyday experience of the child.

In the 1960s, Davydov and El’konin, inspired by Vygotsky’s work
(Vygotsky, 1982b, 1983), conducted a series of studies directed toward
creating new forms of education. The main premise was that the role of
pedagogy and of pedagogical psychology is not to search for effective
new ways of schooling (as was required by traditional pedagogy), but
rather to concentrate on the content of mastered knowledge. Vygotsky
viewed ways of teaching as derived from the content of mastered
knowledge and stressed that the content of knowledge has a leading
influence on a child’s mental development. That is why it is neces-
sary in school settings to introduce a child to a system of scientific
(theoretical) concepts. These concepts cannot be mastered indepen-
dently by a child simply through his personal experience. Vygotsky
argued that a teacher should not simply be an organizer of a child’s per-
sonal experience or a translator of his or her own experience, but rather a
representative of science and cultural knowledge, the mastery of which
requires special settings. The traditional methods of teaching theoreti-
cal concepts in Soviet schools did not make theoretical knowledge the
content of education, but instead resembled the process of mastering
primitive “everyday” (empirical) concepts (Davydov, 1972). Davydov
designed a special curriculum for primary schools in which scientific
subjects were presented in a way that provided students with a basis for
mastering scientific concepts that meet the epistemological standards
of modern science and the humanities. The special curriculum in gram-
mar and mathematics designed by Davydov and his collaborators have
shown that a seven-year-old child can, in fact, handle highly abstract
concepts.

In addition, it has been shown that theoretical knowledge cannot
be mastered if memorization and recall are the only means by which
the child studies material. The mastery of theoretical concepts requires
special types of activity, “learning activity,” that must be intentionally
encouraged and developed in a child. That is why, along with devel-
oping new curricula and new ways of teaching, psychologists working
within this theoretical framework conducted a series of theoretical and
experimental studies aimed at exploring the process by which learn-
ing activity develops in young school-age children. Later, the results
of these studies were assembled into the “theory of the content and
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structure of learning activity” (Davydov, 1972; Davydov & Vardanian,
1981; El’konin, 1974).

In sum, in this section an attempt has been made to present a
complex and elaborate picture of Russian/Soviet theories on mech-
anisms and the development of thinking and their practical applica-
tions. The approaches reflect not only the complexity of the existence
of Russian/Soviet psychology within a strong ideological system of
Marxism–Leninism, but also a wide range of creativity and novelty of
Soviet/Russian theoretical and experimental ideas.

One might wonder whether the change of political scenery in Russia
which took place in the early 1990s has re-shaped the field. The answer to
this question is yes, but not much: the schools that have been described
here are still active and productive, but their development is incremen-
tal now – although there are many interesting experimental studies,
no distinctly new directions have originated within the last 10 years
(for review, see Druzhinin, 1999; Kholodnaia, 1997). One possible expla-
nation for this is that the cultural atmosphere in Russian society now
is such that the society looks to psychology for new developments in
(1) social psychology due to the emergence of large immigrant popu-
lations and the dramatic diversifications of ethnic background in ma-
jor cities, (2) the psychology of aging, (3) industrial and organizational
psychology, (4) gender psychology, (5) educational psychology, and (6)
clinical psychology and psychotherapy. The survey of Russian psycho-
logical periodicals within the last five years resulted in the identification
of a rather limited number of articles on the psychology of thinking and
reasoning. As is true of any social science, Russian psychology is vul-
nerable to fads and the study of thinking is not very fashionable today.

Is it possible to study intelligence without using the Western concept
of intelligence?

This chapter aimed to provide a brief summary of the contribution
of Russian/Soviet psychology to the field of intelligence and think-
ing. Having described the historical background and major assump-
tions underlying studies of intelligence and thinking in Russian/Soviet
psychology, I attempted to bring the reader’s attention to the fact that
even though significant ideological pressure existed, Soviet/Russian
psychology was never made uniform and flat. Certainly, the idea of the
dominance of social determination in cognition did correspond in its
basic form to the ideological pressures of Marxism–Leninism. But, even
such a generic statement is a simplification. Russian/Soviet psychology
is characterized by a variety of approaches and ideas that contributed,
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individually and collectively, to what we currently refer to as the
field of intelligence. Yet, it has managed to contribute to this field with-
out using the concept of intelligence, and it still is rather cautious in
using it.
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Intelligence Theory, Assessment, and Research

The Israeli Experience

Moshe Zeidner, Gerald Matthews,
and Richard D. Roberts

overview

Modern-day Israel, much like the United States, may aptly be de-
scribed as a test-oriented and test-consumed society. During the first
few decades of its existence, Israeli society almost miraculously man-
aged to come to grips with a multitude of pressing social problems,
including helping large numbers of immigrant children to assimilate
into Israeli society. This process demanded a concerted effort at raising
the standards of the educational system as a whole. Standardized
aptitude and intelligence tests have a particularly formidable presence
in the Israeli school system. These tests are primarily employed to serve
the following functions: screening and diagnosis, student selection, clas-
sification, and placement (e.g., streaming). They have also been used to
identify and select children for special programs, research and program
evaluation, and vocational guidance and counseling (Zeidner, 1990b). In
addition, scholastic aptitude tests are employed in the Israeli university
system for purposes of student selection, classification, and placement
(Beller, 1992, 1993; Zeidner, 1987b).

Generally, intelligence and ability assessments have important ped-
agogical, social, and economic implications for social systems. Because
of the heterogeneous nature of the Israeli population, hosting more than

We thank the following individuals for providing us with materials, preprints, publica-
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Shahar, Hebrew University of Jerusalem; Prof. Reuven Feuerstein, Bar-Ilan University;
Prof. Baruch Nevo, University of Haifa; and Dr. Yoav Cohen, National Institute for Test-
ing and Evaluation.
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100 linguistic subcultures, Israeli researchers have understandably been
concerned with group differences in ability and achievement, and in
developing equitable methods of testing. Furthermore, given that Israel
is severely deficient in natural resources, policy makers have realized
that the development of its human intellectual resources is not only an
economic vital investment, but is perhaps the only road to Israel’s sur-
vival. Thus, the importance of valid intellectual assessment for modern-
day Israel appears to go beyond sheer utility to critical consequences for
the future social and economic development, and very survival, of Israel
as a nation in the years to come.

With these few brief observations in mind, this chapter surveys a
number of important trends in intelligence theory, research, and as-
sessment that have been conducted by Israeli psychologists over the
past five decades. This chapter focuses primarily on the educational
arena (i.e., the pre-school, school, and university contexts), where copi-
ous published data are available. A wide array of intelligence and ability
tests are currently used by the military, industry, and government, but
much of this material is disparate, fragmentary, or confidential. This
chapter begins with a survey of intelligence and aptitude assessment in
different populations, including studies of sociocultural group differ-
ences. The second part of the chapter highlights three, among many
possible, seminal contributions made by Israeli psychologists to in-
telligence research – facet theory, dynamic assessment and cognitive
modifiability, and the personality–intelligence interface. This chapter
concludes by reviewing existing accomplishments and directions for
future research.

intelligence assessment in israel

Overview

Over the centuries, Jewish culture has held learning, scholarship, and
intellectual pursuit, particularly in the religious domain, in the high-
est regard (Alexander, 1999). This is personified in the writing of the
famous medieval Jewish philosopher, Maimonides: “Every Jew . . . is
under an obligation to study Torah, whether he is poor or rich, in sound
health or ailing, in the vigor of youth or very old and feeble” (Mishneh
Torah, 1:8). Moreover, Maimonides advocated that each sage be obliged
to teach every willing student, for “those who are obliged to study
are also obligated to teach” (1:2). Based on this cultural heritage, the
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Israeli educational system puts much emphasis on cultivating students’
learning competencies, aptitudes, and cognitive abilities.

The goal of providing various ethnic, social, and linguistic subgroups
in Israeli society with rich opportunities for learning and educational
progress has become exceedingly complicated. Prior to the establish-
ment of the State of Israel in 1948, school and university student
populations were relatively homogeneous, being composed mainly of
children from Jewish middle-class families of European origin (about
90%), who typically fared well academically. Since the inception of the
State of Israel, the student body has changed radically in content and
scope, with the school student population growing over seven-fold since
1943. Mass immigration from over 70 countries doubled the popula-
tion over the first 3 years of statehood and tripled it over the first 12
(Zeidner, 1990b). During the early years of statehood, the educational
system in Israel was charged with accommodating an increasing per-
centage of Jewish children from Eastern cultures (e.g., Morocco, Algeria,
Yemen), many of whom presented the classical symptoms of cultural
deprivation (Raviv, 1989). Consequently, the student body became in-
creasingly heterogeneous in family structure and cultural-educational
orientation, traditional customs, and behavior patterns. Whereas immi-
grant students of European extraction adapted quite readily to mod-
ern Israeli society (and its Western-oriented school system), students
of Eastern background evidenced considerable difficulty in the school
acculturation process. These students may tend to regard attainment of
education in a more instrumental way, being prepared to invest less in
education as a means of acquiring status (Kfir, 1988). Because students
of Eastern origin had lower levels of achievement aspiration compared
with their Western counterparts, they were also destined to be less mo-
bile within a society that holds modern status-attainment norms (Adler,
1984).

The educational system assumed the main burden and responsi-
bility for equalizing opportunities and integrating culturally different
groups into Israeli society. School and educational psychologists have
been charged with assessing and placing the masses of immigrant chil-
dren, requiring a move away from their traditional role of assessing
and diagnosing failing students. Only in the past three decades have
standardized, culturally appropriate instruments for the assessment of
intelligence and cognate measures been developed to support these ef-
forts. At the level of higher education, a common scholastic aptitude test
is taken by applicants to Israel’s research universities. Each university
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independently determines its own admission policies (Beller, 1993), but,
typically, candidates are rank-ordered using composite scores, derived
from a combination of high school matriculation certificate grades and
scholastic aptitude exam scores. In this section, we first describe the
principal measures constructed for Israeli populations and then review
studies of group differences.

Intelligence Measures: Brief Description

Leading Individual Tests
Individual assessment is generally performed with the aid of a conven-
tional test battery. Sampling of students, much like in the United States
and other Western industrialized nations, uses stratified random clus-
ter sampling procedures, with schools serving as clusters, and strata
defined by socially significant variables (i.e., geographic region, social
class, ethnic composition, etc.). Properties of four leading tests are sum-
marized in Table 7.1. The major scale for pre-school children is the
Hebrew version of the Wechsler Preschool and Primary Scale for Intelli-
gence (WPPSI; Lieblich, 1973). The standardization of the Hebrew ver-
sion of the Wechsler Intelligence Scale for Children–Revised (WISC-R;
Lieblich, Ben-Shachar, & Ninio, 1976), initiated by the Psychoeduca-
tional Service in 1972, was conducted on a nationwide representative
sample of both the Jewish and Arab populations. The Hebrew version
of the WISC-R has since been used for diagnostic, guidance, and school
classification purposes among normal, gifted, and retarded Israeli pop-
ulations. The recently published WISC-R95 (Cahan, 1998), intended for
children aged 6 to 14, is the latest Hebrew adaptation of the WISC, de-
veloped in the early 1990s. The Hebrew adaptation of the Kaufmann
Assessment Battery for Children (K-ABC; Kaufman & Kaufman, 1996)
was published in 1996 by the Israeli Ministry of Education (Cahn, 1998).
Like the original K-ABC, the test aims to assess children’s intellectual
abilities based on a solid theoretical and empirical framework and to
differentiate between factual knowledge (Achievement) and the ability
to solve problems (Cognitive Processing).

For college-aged populations, the principal test of cognitive and
scholastic aptitude is the Israeli Psychometric Entrance Exam (PET),
which is centrally constructed and administered by the National
Institute for Testing and Evaluation. The test battery comprises three
subtests, which bear some resemblance to the Verbal and Quantitative
sections of the Scholastic Aptitude Test (SAT). The Verbal Reasoning
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(PET-V) subtest (60 items) focuses on verbal skills and abilities needed
for academic studies, including (1) the ability to analyze and compre-
hend complex written materials, (2) the ability to think systematically
and logically, and (3) the ability to perceive fine distinctions in mean-
ing among words and concepts. The Quantitative Reasoning (PET-Q)
subtest (50 items) focuses on the ability to use numbers and mathe-
matical concepts, such as solving quantitative problems and analysis of
graphical and tabular information. Only basic knowledge of math is
required. The English (PET-E) subtest (54 items) is a foreign language
subtest that serves the additional purpose of indicating whether a stu-
dent should be placed in a remedial English class. It tests command of
the English language in the academic context and contains three types
of questions: sentence completion, restatements, and reading compre-
hension. Each subtest is scored separately and then standardized. The
total PET is a weighted average of the scores on the three subtests (40%,
PET-V; 40%, PET-Q; 20%, PET-E), transformed onto a scale with a mean
of 500 and a standard deviation (SD) of 100 (range 200–800). Currently,
the test is translated into Arabic, English, French, Spanish, and Russian.

Psychometric Properties of Tests
Overall, the psychometric properties of the Hebrew versions of the
major intelligence tests just described are highly similar to those re-
ported for the original versions. Table 7.1 summarizes some illustrative
data on internal consistency and test–retest reliability for the tests high-
lighted here. These are generally very high in most cases for subtests as
well as for total scores. Construct validity, as evidenced by correlations
with other intelligence tests, is also very good. For example, the WPSSI
showed a correlation of .84 for total Stanford-Binet score in a sample of
100 Israeli children. In the English version, the equivalent correlation
is about .76. Nevo and Oren (1986) report a correlation of .85 between
PET and SAT total scores, in a sample of English-speaking Israeli col-
lege students. The different tests also show good convergent validity.
The K-ABC is associated with the following WPPSI scores: Verbal, r =
.73; Performance, r = .67; and Full Scale IQ, r = .80. Similarly, its correla-
tions with the WISC-R95 were substantial: K-ABC total score correlated
at .79, .73, and .83 with Verbal, Performance, and Total scores, respec-
tively. Conversely, WISC total score was strongly related to the K-ABC
subtests of Cognitive Processing (r = .77), Achievement, (r = .85), and
Total scores (r = .83). At the subtest level, the K-ABC Achievement scale
correlated higher with WISC Verbal than with WISC Performance scores
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(.86 > .68). In addition, Cognitive Processing correlated about equally
with Verbal (r = .69) and Performance scores (r = .72). Similarly, for
the PET, the median inter-correlation between verbal and quantitative
subtests (r = .68) is very similar to that between the respective sections
of the SAT (Donlon, 1984).

The tests also appear to have similar diagnostic and predictive valid-
ity to the original versions. Various studies provide evidence for the
diagnostic validity of the WISC-R profile in differentiating learning
disabled from normal children aged 8 to 12 years (e.g., Raviv et al.,
1981). Achievement subtests of the K-ABC were more highly correlated
with school grades (GPA) than Cognitive Ability subtests. For example,
median correlations of r = .38 and r = .68 were reported for Arithmetic
and Verbal Analogy. The predictive validity of the PET, with first year
GPA as criterion, shows striking resemblance to the psychometric data
reported for the SAT, as evidenced by a meta-analytic study of the
predictive validity of the PET in Israeli universities (Kennet-Cohen,
Bronner, & Oren, 1995). These findings are based on an analysis of the
academic achievement at the end of the freshman year of almost all stu-
dents (97,744) who began their studies at Israeli universities in the nine
years between 1985 and 1993. The correlation (corrected for range of
restriction) between the PET score and the criterion ranges, on average,
between .33 and .51. Across all fields of study, except for medicine and
engineering, the correlations of PET with the criterion were higher than
for those between matriculation scores and the criterion (overall average
validity of .44 and .37, respectively). Hence, the validities reported for
the selection system used in Israel meet international standards and are
similar to validities reported for other national selection systems, such
as the SAT system used in the United States.

Group Tests of Ability
The two most popular group tests for the assessment of intelligence
in the school system are the Milta Group Verbal Intelligence Test
(Ortar, 1966) and Raven’s Progressive Matrices (Raven, 1960). The Milta
is modeled after the Lorge-Thorndike Intelligence Test and appears in
parallel forms for three different grade categories (grades 4–6, 7–9, and
10–12). The Milta subtest composition and number of items vary from
form to form. The Milta total score is reported to be of acceptable reliabil-
ity (about rxx = .90) and has satisfactory criterion validity, against school
grades (r of about .60) (Ortar, 1966). Raven’s Progressive Matrices, de-
spite their lack of reliable Israeli norms, is probably the most widespread
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group measure of nonverbal ability used among Israeli children aged 8
to 13. The adequacy of the test’s validity is generally deemed modest
compared with verbal tests such as the Milta (Zeidner, 1985).

Group Differences in Test Scores

As in other multicultural nations, research has been directed toward
sociocultural differences in test scores. Because the tests are translated
from English, any comparison of groups rests on the assumption that
test adaptation is “culture-fair.” This section first reviews the principles
of test adaptation to the Israeli setting, followed by an examination of so-
ciocultural, gender, and age differences in intelligence test performance.
Studies primarily sample school-aged populations, because there are
scarce data from adult populations, reflecting the lack of standardized
measures for Israeli adults, although some PET data are available.

Cultural Adaptation Principles and Procedures
The basic principal guiding the development of all major Hebrew stan-
dardized test versions was to stay as close to the English original as
possible, unless items lacked compatibity with Israeli culture or the
psychometric attributes of the items in Israeli samples needed upgrad-
ing. Consequently, the general framework and scoring system forming
the adaptation of the WPPSI and WISC-R remained relatively un-
changed. Changes in the WISC-R95 were designed to make the present
version congenial to Israeli language and culture, largely by updating
vocabulary items and concepts, simplifying administration and scoring,
and improving standardization. Thus, while the Performance subtests
remained relatively unchanged, a large number of items forming the
Verbal subtests were revamped. These often reflected cultural differ-
ences between Israel and Western nations – for example, differences
between Jewish and Gregorian calendars.

The Hebrew version of the K-ABC, however, required a large num-
ber of changes in the test content. Thus, some items were changed (or
deleted) because they offended the sensibilities of students from tra-
ditional backgrounds. For example, to avoid negative reactions among
children coming from religious background on the Gestalt Closure sub-
test, it was necessary to change the picture of a pig (a non-kosher animal,
typically perceived as offensive by Jews and Muslims) as a figural stim-
ulus. Other items were changed due to linguistic considerations. For
example, in the Riddles subtest, the item, “What is made from beans, is
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brewed, and is often drunk by grownups for breakfast?”, would elicit
an inappropriate response because the word brew is typically used for
tea in Israeli society. Furthermore, some items were found to be in-
appropriate following item analysis. For example, the word for wrist-
watch in Hebrew is more basic than in English and thus easier than in-
tended by the original item. Finally, a Verbal Analogy subtest was added
to the Achievement battery to enhance the representation of verbal
abilities.

Sociocultural Differences: Jewish Sector
It is commonly held that those sociocultural subgroups closer to modern
technological society score relatively high on standardized intelligence
tests, partly because they are more readily socialized in the relevant
concepts and skills (cf. Samuda, 1975). Indeed, numerous studies over
the past 50 years report marked differences between Jewish examinees
of Western and Eastern (i.e., Asian/African) background in intelligence
test performance. The group disparities range anywhere from about one-
half to one and a half standard deviations and are documented at the
preschool (Lieblich, 1983), primary and secondary school (Lieblich, 1983;
Minkowitch, Davis, & Bashi, 1982; Zeidner, 1985), and university levels
(Zeidner, 1987b). Using the WPPSI, Lieblich (1983) found that children
of European-American origin scored above children of Asian-African
extraction by 13 to 15 points, on average. Furthermore, significant social
class differences were evidenced in each ethnic group, with middle-class
preschool children scoring above lower-class students by about 8 to 10
points. Children whose parents were born in Israel obtained the highest
intelligence test scores. Research based on the WISC-R normative sample
also shows that European students scored meaningfully above their
Asian/African counterparts (Lieblich, 1983).

The pattern of group differences in Hebrew-speaking children sup-
ports the cumulative deficit hypothesis. Thus, there appears to be a cumula-
tive increase in ethnic group differences on intelligence scores with age,
rising from about .75 SD at ages 6 to 7 years to a discrepancy of about
2 SDs at age 15 to 16 years. Furthermore, middle-class children in each
ethnic group are reported to outperform their lower-class counterparts
in total WISC-R performance by about .5 sigma unit (Lieblich, 1983).
Thus, the IQ difference among socioeconomic groups on the WISC-R
starts out at about a .7 SD discrepancy at ages 6 to 7 years and increases
to about a 1.1 SD discrepancy at ages 15 to 16 years. The students’ eth-
nic group is reported to have a more sizable effect than socioeconomic
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status (SES) on Performance IQ, though there is a tendency for the ethnic
gap to narrow among second-generation Israelis.

Lieblich (1983) also found a relative advantage of students of West-
ern extraction on Verbal tests and an advantage for Asian students on
the Performance tests, with the greatest ethnic group differences on the
Information, Vocabulary, and Comprehension subtests. Other studies
confirm that Eastern examinees generally score below their Western
counterparts on verbal, relative to nonverbal, measures of ability
(Minkowitch et al., 1982; Zeidner, 1985). At all ages, middle-class
children showed advantages over lower-class children on Information
and Vocabulary. A similar trend has been reported by Zeidner (1985,
1988b) for group verbal ability tests. Social class and ethnicity appear
to have additive effects, that is, consistent social class differences across
different ethnic groups. Zeidner (1985) also reported that sociocultural
group differences, in favor of middle-class students, were more marked
on a verbal test of intelligence than on a nonverbal test.

Zeidner (1987b) examined ethnic group differences in a sample of
1,538 Israeli student candidates applying for admission to a major
university in Northern Israel for the academic year 1983–1984. Ethnic-
ity had a highly significant effect on total test scores, accounting for
about 7% of the composite test score variance. Israeli and European
student candidates, who were not differentiated, scored significantly
higher on average than did their Asian counterparts. Ethnicity had sim-
ilar significant effects on two second-order factors – Verbal and General
Reasoning – represented by a 0.78 SD difference between Israeli and
Asian subgroup means on the Verbal factor, and a 0.38 SD difference on
the General Reasoning factor. Again, ethnic group differences in mean
ability test performance in Israel are linked primarily to the verbal di-
mension of the test battery, which is heavily influenced by the exami-
nee’s past learning experiences (cf. Jensen, 1980).

The observed group differences have been attributed mainly to so-
ciocultural group differences in socialization patterns, home language,
and differential schooling experiences. Studies of the PET suggest that
effects of ethnic background (Western or Asian) are substantially linked
to parental SES (Ben-Simon & Nevo, 1986) and education level (Kennet-
Cohen, 2001). Furthermore, in view of the relatively more marked cul-
tural group disparities commonly found on verbal (relative to nonver-
bal) tests, verbal deficit may be the main locus of the poor showing
of minority groups on psychometric ability tests (Minkowitch et al.,
1982).
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Sociocultural Differences: Arab Sector
Research on cognitive abilities and achievements in the Arab sector has
been relatively sparse over the years, due to lack of suitable tools. Thus,
the WPPSI was translated into Arabic (rather than specifically adapted),
such that culturally appropriate norms are not available even to the
present point in time. Several studies have shown that Israeli Jewish pre-
school students outscore their Arab counterparts by about 1 SD on stan-
dardized tests of intelligence and scholastic ability (Kugelmass, Lieblich,
& Bossik, 1974; Lieblich, 1983; Lieblich & Kugelmass, 1981). Kugelmass
et al. (1974) investigated two samples of Israeli Arab village children
tested with an Arabic translation of the WPPSI and compared scores
with normative data for Jewish children. Arab rural children showed
a different pattern of subscale scores, with a relative advantage in
Verbal as compared with Performance IQ. Kugelmass and Lieblich
(1975) obtained a similar result. A large-scale study of the WISC-R
(which has been specifically adapted to the Arab culture and standard-
ized on a representative group) also attests to a distinct profile among
Arab students, who consistently score higher on Verbal IQ relative to the
Performance composite (Lieblich & Kugelmass, 1981). Studies using the
WISC-R, including one involving a representative sample of 639 Arab
children aged 6 to 16 years (Lieblich, Ben-Shakhar-Segev, & Ninio, 1980)
have confirmed that the superiority of the Verbal as compared with the
Performance Scales is a consistent characteristic of Arab children up to
the age of 12 years (see also Bashi, Cahan, & Davis, 1981).

Zeidner (1987a) compared the PET test scores for 1,778 Jewish and
1,017 Arab candidates for university admission. Culture was found to
have a highly significant effect on scaled composite test scores, account-
ing for about 8% of the test score variance. Accordingly, Jewish stu-
dent candidates outperformed their Arab counterparts by a margin of
about 1 SD, with group differences largest on language but smallest in
mathematics.

Overall, the few studies examining the effects of religious sub-
group affiliation on intelligence test scores within the Arab population
tend to suggest that Christian Arabs outscore their Muslim and Druze
counterparts, whereas the latter two groups are not reliably differenti-
ated in mean test performance (Bashi, 1976; Lieblich, 1983; Lieblich &
Kugelmass, 1981). Christian students also outperformed students of
Muslim or Druze background on Raven’s Matrices group test (Bashi,
1976; cf. Bashi et al., 1981). However, much like in the Jewish sector,
subgroup affiliation is correlated with social background, with most of
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the Muslims belonging to the lower class and the Christians to the up-
per class. Indeed, the rank order of groups by religion conforms to what
would be expected on the basis of the respective groups’ socioeconomic
status. Overall, religious background in the Arab sector functions very
similarly to social class in the Jewish sector.

The Arab culture and home environment may provide a clue toward
the relative superiority of verbal versus nonverbal test performance. The
central role of the Arabic language in both oral and written form may
lead to disproportionate attention being paid to verbal skills at expense
of other aspects of communication. Furthermore, the Muslim religion
prohibits pictorial art and sculptures, perhaps limiting the experience
of young Muslim children in this area. Informal observations also sug-
gest that in the home environment of the Arab child there is much less
opportunity, as well as demand, to carry out most of the depiction and
construction activities that underlie the majority of the Performance
subtests. Another relevant factor has to do with Arab attitudes toward
time and speed. “Speed is from the devil” is a popular Arab saying, and
Arab students may be accustomed to working in a relaxed, unhurried
fashion, whereas the majority of the Performance subtests demand fast
reactions and participants who take longer to carry out the instructions
are penalized, even if they are correct.

Gender Differences
As Safir (1986) has pointed out, gender differences in IQ in Israel ap-
pear considerably greater than in the United States from an early age
on. Such gender differences are evident on both verbal and analytical
tests among both Jewish and Arab college candidates (Zeidner, 1986a,
1986b). In fact, gender is the third demographic factor in magnitude of
effect on intelligence in both the Jewish (ethnicity > SES > gender) and
Arab (religion > SES > gender) population. These data invariably have
males outperforming females on the various cognitive tests. By contrast,
Western studies find that adolescent boys are usually better in spatial
and numerical abilities, whereas girls are superior in verbal abilities.

Gender differences in intelligence test scores are non-significant at
the preschool level (Lieblich, 1983). However, data provided by Lieblich
et al. (1976), involving 1,100 children aged 6 to 16 years given the Hebrew
version of the WISC-R revealed significant gender differences in favor
of boys, in the area of verbal intelligence. This effect appears initially at
age 11. At age 13, significant differences appear in almost all subtests and
all three IQ scores (Lieblich, 1983). The gender group differences grow
through age 16, culminating in a .75 SD difference in overall IQ. Similar
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trends are observed for both the Verbal (.67 SD) and Performance com-
posites (.75 SD). Findings reported for the Arab sector (Lieblich, 1985),
reveal differences of about a third SD in favor of adolescent boys in total
IQ. Cahan and Ganor (1995) conducted a more recent large-scale study
that suggested fewer, and smaller magnitude, gender differences in cog-
nitive ability. Data were collected from 11,000 schoolchildren in grades 4
to 6, drawn from 61 schools during the 1986–87 school year. Twelve tests
were administered, covering a wide range of item content (classification,
analogies, and series) and varying in item modality (verbal, numerical,
and figural). Noticeable differences, at a magnitude of .20 SD, appeared
in favor of boys for both Mathematical Reasoning and Verbal Oddities.

Zeidner (1986a) assessed SAT performance among Israeli college stu-
dent candidates (1,088 female and 690 male), applying for admissions
to a major Israeli campus. There was a small but consistent sex differ-
ence in favor of male examinees for the test as a whole and for the
quantitative subscale, in particular. In a study by Gafni, Beller, and
Bronner (2000), analysis of sociocultural group differences was based
on all Israeli students in six universities who began their studies be-
tween 1985–86 and 1996–97. In the Hebrew-speaking groups, there was
no meaningful difference between females and males in the admissions
scores or in achievement at the end of the first year of studies. A dif-
ferent pattern was found for the Arabic-speaking students, where the
admissions scores were higher for females, while academic performance
was higher for males. Unlike the Hebrew-speaking group, the number of
Arabic-speaking female applicants is about half that of Arabic-speaking
males. Admission scores in this group may reflect self-selection of Ara-
bic females; those who choose to apply to higher education tend to be
of higher socioconomic status. In each group, the largest advantage for
males was found for PET-Q. Much smaller differences were found for
PET-V and PET-E, which favored men for the Hebrew-speaking group
but women for the Arabic-speaking group.

The disparity between gender differences observed for the United
States and Israel may be artifactual or real. Cahan and Ganor (1995)
speculate that the content of their math items was not gender fair, deal-
ing largely with types of vehicles, of more interest to boys. The higher
male score may reflect also a greater tendency to guess among males
than females, with boys observed to skip fewer items than girls do on
all tests. Alternatively, the various data may reflect the cultural gap be-
tween North America and Israel regarding the issue of gender equality,
expectation from boys and girls, and the opportunities offered to each
gender, as reflected in the attitudes of various agencies (e.g., family,
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school, and media). Lieblich (1983) suggests that although males may
fulfill their potential and progress according to abilities and have
adequate role models, females have few models of high achievement
and consequently do not meet their potential. Thus, the gender gap in
math ability, in particular, may reflect the presence of more tradition-
alist (i.e., deferential, sexist, and stereotyped) attitudes within Israeli
society. In contrast to the realm of math, a virtual lack of gender differ-
ences in verbal and spatial ability was found in the more recent study
conducted by Cahan and Ganor (1995). This conforms to the trend in the
United States that points to a clear tendency toward the disappearance
of the gender gap for many cognitive abilities. Overall, observed gen-
der differences may reflect the summation of a host of factors, including
biological and constitutional gender differences, differential sex-typed
expectations, and artifacts of some specific tests.

Age Differences (PET Studies)
A study by Kennet-Cohen and Oren (1993), based on 8,945 examinees
who sat for the PET, compared scores for older (30 years old and above)
versus younger (25 years and below) examinees in four universities.
The mean score, across universities and departments, was M = 529.62
(SD = 64.15) for older and M = 518.45 (SD = 68.09) for younger ex-
aminees, with older participants outperforming younger ones by about
.17 SD. A small advantage was found for younger students on Figures
(d = 0.7), Comprehension (d = 0.5), and Math (d = 0.3). By contrast,
on General Information, older examinees outscored younger ones by
.9 SD. However, Zeidner (1988a) showed that composite test scores
correlate near zero with age. With respect to individual subtest scores,
age was observed to correlate significantly with two out of three sub-
tests designed to assess Verbal Ability, namely, General Information and
Vocabulary. In addition, age correlates inversely with two out of the three
subtests aimed at assessing General Reasoning Ability, namely, Figural
Reasoning and Analytical Thinking. These results are what one might
expect from the literature on cognitive aging, where fluid intelligence
is thought to decline with age, while crystallized ability improves (see
Matthews, Zeidner, & Roberts, 2002).

Test Bias and Equity in School-Based Intelligence Testing

The widespread reliance on measures of scholastic ability for assessment
and placement of students from diverse cultural backgrounds in the
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Israeli school system has raised serious concern regarding cultural test
bias and fairness (Zeidner, 1987b, 1988b). The recent Israeli “anti-test
movement” corresponds closely to criticisms voiced in the American
educational system over the past 30 or so years. In Table 7.2, strik-
ing cross-cultural parallels in the Israeli and American anti-test move-
ment are depicted. Rather than acknowledge the persistence of socio-
cultural group differences in test performance and focus on raising the
level of minority group performance, many commentators have simply
preferred to “kill the messenger” by attacking the validity and equity of
the tests themselves. College admissions scholastic aptitude tests have
been claimed to be political instruments used by the European Jewish
majority groups to deny Arab and Jewish minority groups the prospects
of higher education and high-status vocations, thus perpetuating ethnic
segregation and ethnic social stratification in Israel.

The counterarguments raised by test proponents (Levinson, 1986)
call to mind similar arguments found in the American litigation litera-
ture of the last three decades (cf. Jensen, 1980; Samuda, 1975). Among
these are the satisfactory prediction, on basis of tests, of students’ future
achievement across ethnic groups; blindness of tests to various race,
social class, and sex groupings; potential misuse of alternative assess-
ment techniques; and the redeeming evidence of group aptitude test
scores in protecting disadvantaged students from erroneous classifica-
tion and special education classes. The PET has been a focus for empirical
studies that have tested whether, according to accepted definitions of
test bias (Jensen, 1980), it is equally fair to different groups of examinees,
whether characterized by differences in ethnicity, social class, gender,
or country of origin (Ben-Shakhar & Beller, 1983; Zeidner, 1986b, 1987b).
In fact, a survey of the Israeli bias literature by Beller (1993) concluded
that “Empirical evidence, gathered in studies conducted by Israeli uni-
versities and by the National Institute for Testing and Evaluation, indi-
cates that, from a psychometric point of view, there is no problem of test
bias in the selection process used by the universities” (p. 18).

One of the first studies of predictive bias in Israel (Zeidner, 1987b)
analyzed the scholastic aptitude test scores of 1,538 Hebrew-speaking
Israeli student candidates of varying ethnicity who were applying for
admission to a major Israeli college campus. The psychometric prop-
erties of the test battery were compared by ethnic group via a variety
of internal (factor structure, reliability, etc.) and external (predictive va-
lidity, homogeneity of regression, etc.) test bias criteria. Collectively,
the data provided little evidence for differential construct or predictive



P1: JAO
0521808154c07.xml CY344/Sternberg October 29, 2003 14:10

ta
bl

e
7.

2.
A

nt
ec

ed
en

ts
,M

an
ife

st
at

io
ns

,C
on

se
qu

en
ce

s,
an

d
E

m
pi

ri
ca

lR
es

ea
rc

h
E

m
an

at
in

g
fr

om
th

e
A

nt
i-

Te
st

M
ov

em
en

ti
n

Is
ra

el

A
n

te
ce

d
en

ts
of

P
u

b
li

c
M

an
if

es
ta

ti
on

s
of

A
nt

i-
Te

st
C

on
se

q
u

en
ce

s
of

th
e

C
on

ce
rn

S
en

ti
m

en
ts

A
nt

i-
Te

st
C

am
p

ai
gn

R
es

u
lt

s
of

Te
st

-B
ia

s
R

es
ea

rc
h

Si
za

bl
e

so
ci

oc
ul

tu
ra

l
d

if
fe

re
nc

es
in

ap
ti

tu
d

e
an

d
ac

hi
ev

em
en

tt
es

ts
co

re
s

V
eh

em
en

ta
tt

ac
k

on
sc

ho
la

st
ic

ap
ti

tu
d

e
te

st
s

in
th

e
m

ed
ia

A
pr

of
es

si
on

al
co

m
m

it
te

e
m

an
d

at
ed

to
ex

am
in

e
th

e
go

al
s,

us
ag

es
,p

ro
bl

em
s,

co
st

s,
an

d
et

hi
ca

l
im

pl
ic

at
io

ns
of

gr
ou

p
ab

ili
ty

te
st

us
ag

e
in

th
e

sc
ho

ol
s

(M
in

is
tr

y
of

E
d

uc
at

io
n,

19
85

)

E
m

pi
ri

ca
lt

es
ts

of
cu

lt
ur

al
fa

ir
ne

ss
in

th
e

pr
ed

ic
ti

ve
va

lid
it

y
of

bo
th

ve
rb

al
an

d
no

nv
er

ba
lt

es
ts

fo
r

m
aj

or
it

y
an

d
m

in
or

it
y

gr
ou

p
(Z

ei
d

ne
r,

19
86

b)

Se
qu

en
ce

of
Is

ra
el

ia
tt

em
pt

s
to

d
ea

lw
it

h
et

hn
ic

an
d

SE
S

d
iv

er
ge

nc
e

in
ab

ili
ti

es
an

d
sc

ho
ol

pe
rf

or
m

an
ce

at
a

st
ru

ct
ur

al
le

ve
l

A
pp

ea
lt

o
th

e
co

ur
ts

by
co

nc
er

ne
d

pa
re

nt
s

to
ba

n
th

e
us

ag
e

of
ap

ti
tu

d
e

te
st

s
in

el
em

en
ta

ry
sc

ho
ol

s
fo

r
st

ud
en

ts
el

ec
ti

on
an

d
cl

as
si

fic
at

io
n

pu
rp

os
es

B
an

of
w

id
es

pr
ea

d
an

d
m

as
si

ve
ad

m
in

is
tr

at
io

n
of

gr
ou

p
ab

ili
ty

te
st

s
fo

r
se

le
ct

io
n

an
d

pl
ac

em
en

t
pu

rp
os

es
in

el
em

en
ta

ry
sc

ho
ol

s
by

th
e

M
in

is
tr

y
of

E
d

uc
at

io
n

as
of

Ja
nu

ar
y

19
85

E
vi

d
en

ce
of

in
te

rc
ep

tb
ia

s
(s

co
re

s
ov

er
pr

ed
ic

ti
ve

of
m

in
or

it
y

gr
ou

p
st

ud
en

ts
)

an
d

lit
tl

e
ev

id
en

ce
in

pr
ed

ic
ti

ve
sl

op
e

bi
as

by
so

ci
oc

ul
tu

ra
lg

ro
up

Po
pu

la
ri

ty
of

th
e

cu
lt

ur
al

d
if

fe
re

nc
e

po
si

ti
on

in
th

e
m

id
-1

97
0s

D
ev

el
op

m
en

to
fa

n
“a

nt
i-

te
st

sy
nd

ro
m

e”
(c

f.
Je

ns
en

,
19

80
),

ch
ar

ac
te

ri
ze

d
by

in
te

ns
e

em
ot

io
na

l
in

vo
lv

em
en

ti
n

th
e

te
st

d
eb

at
e,

co
nt

am
in

at
io

n
of

re
as

on
by

af
fe

ct
an

d
id

eo
lo

gy
,a

nd
ar

m
ch

ai
r

sp
ec

ul
at

io
n

co
nc

er
ni

ng
th

e
d

eg
re

e
of

bi
as

an
d

eq
ui

ty
in

te
st

in
g

(c
f.

Is
ra

el
i

Ps
yc

ho
lo

gi
ca

lA
ss

oc
ia

ti
on

B
ul

le
ti

n,
19

86
)

Te
st

s
of

th
e

“s
it

ua
ti

on
al

bi
as

”
hy

po
th

es
is

fo
un

d
so

ci
oc

ul
tu

ra
lg

ro
up

m
em

be
rs

hi
p

d
oe

s
no

t
in

te
ra

ct
w

it
h

te
st

at
m

os
ph

er
e

(Z
ei

d
ne

r,
19

85
)

or
w

it
h

ex
am

in
ee

s’
te

st
at

ti
tu

d
es

an
d

d
is

po
si

ti
on

s
(Z

ei
d

ne
r,

19
88

a)
in

af
fe

ct
in

g
ab

ili
ty

te
st

pe
rf

or
m

an
ce

C
on

te
nt

io
ns

of
te

st
bi

as
an

d
ad

ve
rs

e
im

pa
ct

fo
r

cu
lt

ur
al

m
in

or
it

y
gr

ou
ps

in
th

e
po

pu
la

ti
on

Se
ve

re
ov

er
re

pr
es

en
ta

ti
on

of
lo

w
er

-c
la

ss
E

as
te

rn
ch

ild
re

n
in

sp
ec

ia
l

ed
uc

at
io

n
pr

og
ra

m
s

an
d

lo
w

-s
ta

tu
s

tr
ac

ks

228



P1: JAO
0521808154c07.xml CY344/Sternberg October 29, 2003 14:10

The Israeli Intelligence Experience 229

validity of aptitude test scores as a function of ethnicity, thus negating
the cultural bias hypothesis (see also Kennet & Oren, 1988). Large-scale
studies examining gender (e.g., Gafni & Beller, 1989; Zeidner, 1987c)
and age (Kennet-Cohen & Oren, 1993; Zeidner, 1988a) similarly find
little support for test bias for college selection and admission. A re-
cent large-scale study (Kennet-Cohen, 2001) found little evidence for
predictive bias by socioeconomic group (based on parental education
and income). No differences in validity were found for any components
of the PET as a function of SES.

Findings from these many studies are consistent with most of the re-
views of the literature examining sociocultural group differences in the
predictive validity of aptitude test scores, providing little evidence for
cultural bias in the prediction of scholastic performance (Jensen, 1980).
When the regression equations do differ by culture, the difference is
mainly in the intercept (Zeidner, 1987b). That is, the minority group
is found to be significantly below the majority group intercept, result-
ing in the over-prediction of the former group’s criterion performance
when the common regression line is used (Jensen, 1980). These Israeli
studies illustrate the ubiquity of the phenomenon of over-prediction
of minority performance and underline the importance for educational
psychologists to be fully cognizant of this phenomenon.

unique contributions from israeli psychology

Israeli researchers have made unique contributions to our understand-
ing of a wide array of prominent issues in the domain of intelligence
research. These include genetic and environmental determinants of
intelligence (Elbedour, Bouchard & Mi Hur, 1997), birth order effects
(Davis, Bashi, & Cahan, 1977), effects of schooling and age on intelligence
(Cahan & Noyman, 2001); discovering affective (Zeidner, 1991) and cog-
nitive (Ben-Shakhar & Sheffer, 2001) correlates of test performance; ex-
ploring the interface between personality and intelligence (Ganzach,
Saporta, & Weber, 2000; Saklofske & Zeidner, 1995; Zeidner & Matthews,
2000); addressing both naı̈ve theories (Zeidner, 1990a) and scientific
conceptions (Zeidner & Feitelson, 1989) of intelligence; and both prac-
tical (Nevo & Chawarski, 1997) and emotional intelligence (Zeidner,
Matthews, & Roberts, 2001; Zeidner, Roberts, & Matthews, 2002). Al-
though there a good number of exemplary studies of Israeli psychol-
ogists we could showcase in this section, we present the work of
two internationally acclaimed psychologists who have made seminal
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contributions to our understanding of various facets of intelligence –
Louis Guttman and Reuven Feuerstein – together with research on the
interrelationship of personality and ability.

Facet Theory: Research and Analysis

Conceptualization of the Intelligence Domain
Guttman’s (1965a, 1965b, 1969) model of intelligence originates from
his work on factor analysis, gaining its main thrust from developments
in non-metric multidimensional scaling (in particular, Smallest Space
Analysis). One of his insights is that, before developing a test of intelli-
gence, one should explicitly express what one wants to test. Indeed, the
persistence of uncertainty over the number of dimensions that consti-
tute “intelligence” is a consequence of lack of clarity over the meaning
of the construct (see Most & Zeidner, 1995).

Guttman observed that intelligence test items share two basic fea-
tures. First, “questions are asked to which answers are given.” Second,
answers are scored as right or wrong (or from “very right” to “very
wrong”). The first feature simply places intelligence tests in the context
of stimulus and response, with the test stem (or question) serving as
the stimulus. To characterize an intelligence test, therefore, first requires
characterizing the test stimuli, in terms of facets such as language of test
items (e.g., pictures) and test administration medium (e.g., auditory)
(see Nevo, 1993a). Second, some notion of classifying answers as right
versus wrong is required (Guttman, 1965b). Responses to intelligence
tests should be interpreted against a veridical criterion, with the range
being from perfectly true to not true at all. If behavior reflects a “true”
intelligence, it may be judged on a continuum of correctness, objectively
defined.

The criterion according to which the response is scored as correct
can take many forms. These include: mathematical or logical relations
(e.g., “What is 3 × 7?”), semantic (“How do you say hello in Hebrew?”),
empirical (“Who discovered the laser?”), normative (What do you do if
you find a stamped and addressed envelope in the street?), and author-
itative (“To what extent do medical experts believe smoking increases
your risk of lung cancer?”). Hence, intelligence test items typically re-
quire the deduction of an objective rule on tasks that are removed from
specific instructional situations (e.g., “3, 7, 15, 31 – what comes next?”).
A correct response is evidence that the examinee has deduced and used
the rule appropriately.
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According to facet theory (Guttman & Levy, 1991), an item belongs to
the universe of intelligence test items if and only if its domain asks about
a rule, be it logical, empirical, semantic, or normative, and the range is
ordered from very right to very wrong with respect to that rule. The
definitional commonality of the range of intelligence items provides
part of the rationale for the well-replicated phenomenon of positive
covariance among intelligence test items, item parcels, and tests. Based
on this observation, Guttman formulated the “first law of intelligence”
(Guttman & Levy, 1980), postulating that the population regression of
any two test elements with similar ranges selected from the universe of
intelligence items will be monotone with positive or zero signs (i.e., no
negative correlations will be observed). This first law has been confirmed
with respect to the WISC and WISC-R for children in Israel (Lieblich
et al., 1976; Zeidner & Feitelson, 1989).

Sampling the Domain
Facet theory provides a method for systematically mapping out the do-
main of intelligence and sampling items, by contrast with the informal
methods traditionally used in test construction. The first and crucial step
in the facet approach is the specification of a theoretical framework and
the a priori mapping out of the domain and universe of observation. That
is, a definitional system for the content and observations forming the in-
telligence “universe” is, typically, formalized in the shape of a mapping
sentence. Guttman and associates (Guttman, 1965b; Guttman & Levy,
1980, 1991; Schlesinger & Guttman, 1969) have subsequently identified
three major dimensions or “facets” of the intelligence domain. These
are: (1) language of test presentation or communication (e.g., verbal,
numeric, figural), (2) mental or cognitive operation required by the test
(e.g., rule inference, rule application, rule learning), and (3) modality of
examinee expression (oral expression, manual manipulation of objects,
and paper and pencil). The mapping sentence in Figure 7.1 delineates
these three major facets and the specified observational domain of in-
telligence (Guttman & Levy, 1991).

The mapping sentence defines the test (or test battery) that can be
developed by specifying the key facets and their constituent elements.
In facet theory terminology (Schlesinger & Guttman, 1969), each of the
elements in a facet (e.g., verbal, symbolic, figural) is termed a struct,
whereas the facet profile of a given measure is termed a structuple.
For example, a numerical item requiring rule application (“x + 1 = 9,
x = ?”) would be designated by the structuple or profile a2b2, whereas a
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symbolic item requiring rule learning (e.g., digit-symbol task) would be
designated as a2b3. Thus, any given intelligence task may be classified
by the content facets of its structuple (or profile).

Assume we wish to sample items relating to the first two facets
specified; that is, the language facet and the cognitive operation facet.
(If we are developing a battery of paper-and-pencil tests, we can hold
constant the third facet, modality). Since the language and cognitive op-
eration facets each consists of three elements, we get a ninefold classifi-
cation of test items by multiplication of the two facets (i.e., “3 × 3 = 9”).
We can then proceed to systematically develop items tapping each of the
nine profiles (structuples). For example, using this specific table, verbal
reasoning (a1b1) could be assessed by analogy type items (e.g., “cat :
kitten :: cow : ?”}; numerical reasoning (a2b1) could be assessed by
numerical progressions, such as: “2, 3, 5, 8, ?”; and so forth. Similarly,
paired associate type items could systematically be constructed to as-
sess learning and memory. Thus, participants could be presented with a
series of paired associates in verbal (“boy-coat”), numerical (“34 − 16”),
and figural (“◦–�”) modes, and asked to provide the second element
given the first (see Nevo, 1993b).

Geometical Presentation of Intelligence Test Data
Smallest Space Analysis (SSA) is one of a family of non-metric, multi-
dimensional scaling procedures that Guttman and co-workers app-
lied to study the dimensionality and structure of intelligence tests. In
this procedure, tests are represented as a point in an n-dimensional
space; the higher the correlation between the tests (or items), the greater
their relative proximity in this Euclidean space. Guttman’s SSA maps
the points onto the smallest space that maintains an inverse relation-
ship between the observed correlations and geometric distances. The
spatial maps presented by the computer allow researchers to exam-
ine visually the spatial projection of the variables, thus facilitating
interpretation.

The bulk of research using SSA has been conducted in Europe and
Israel (Canter, 1985; Guttman & Guttman, 1974; Guttman & Levy, 1980;
Koop, 1985; Levy, 1985). As Guttman (1967) has observed, much of cur-
rent practice in factor analysis focuses on special forms of rotation of
axis rather than on the general configurational problems of space. Be-
cause SSA looks at the space as a whole rather than at some coordi-
nate system, it appears a more meaningful way for revealing lawful-
ness in the underlying structure than factor analysis (Guttman, 1967).
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Furthermore, in SSA, an analysis of test content in terms of definitional
facets is believed to lead to more fundamental insights into the structure
of correlation matrices, given that the facet is intrinsically meaningful.
Thus, a further advantage of SSA over factor analysis is in the ability to
postulate laws of order among test variables, including circular order,
that is, which points fall in (or around) a circle. Guttman observed that
ability tests within a content area (spatial, verbal, or numerical) tend to
form a simplex, a straight line array in scaling representation, on which
tests are ordered from simple to complex. Test that are of comparable
complexity sampled from separate content areas tend to form a circum-
plex, a circular array in scaling representation. For example, a study by
Zeidner and Feitelson (1989) provides evidence for a circular (circum-
plex) ordering of variables, as specified by the language of communi-
cation facet, with points representing verbal, numeric, and geometric
structs of language roughly in appointed place.

Guttman (1954, 1969) pointed out that if a battery of tests is con-
structed or selected according to two facets (i.e., language of communi-
cation and cognitive operation), the battery’s intercorrelation matrix will
tend to have a specific geometric structure, termed a radex. The radex
is represented as a disc in two-dimensional space or a sphere in three
dimensions, divided into verbal, numerical, and figural content areas,
as shown in Figure 7.2. In this radex, the shorter the average distance of a
test from all other tests in the universe, the higher its correlation with all
other tests, and hence the higher its loading on the general factor, and
the smaller its group factor and specific variance. The task facet assumes
a modular role, representing the distance of the variables from the ori-
gin. Points within the inner circle around the origin are predicted to
have the struct of “rule inference,” whereas points in the outer bands
are predicted to have the respective structs of “rule application” and
“rule learning,” respectively. Hence, all tests requiring rule inference
tend to be highly correlated. However, correlations among rule appli-
cations may be low and vary according to differences in the specific
language of test communication.

Empirical studies have provided evidence for a radex configuration
in aptitude tests (Koop, 1985; Guttman, 1954; Levy, 1985; Schlesinger
& Guttman, 1969; Snow, Kyllonen, & Marshalek, 1984; Tziner &
Rimmer, 1984). Researchers at Stanford (Marshalek, Lohman, & Snow,
1983) reported that the radex model is a simple and objective scaling
representation of the hierarchical organization of abilities. Specifically,
if data conform to a radex structure, one finds that complex tests with
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high loading on general intelligence (g) will scale in the center of the
radex; simple tests reflecting mainly specific factors will scale in the
periphery; and tests of intermediate complexity with high loading on a
major or minor group factors will fall in the intermediate region.

If the third modality of expression facet (see Figure 7.1 ) is added,
the correlation matrix may be represented as a cylinder, with the addi-
tion of a vertical dimension to the disk shown in Figure 7.2 (Levy, 1985).
This axial facet indicates that elements in the three-dimensional space
are ordered from (1) oral to (2) written expression through to (3) manual
manipulations. Empirically, the SSA space for the WISC-R is three-
dimensional and conforms to the lawfulness of a “cylinder” (Guttman
& Levy, 1980; Lieblich et al., 1976). In view of the power of this approach,
SSA appears a viable alternative to factor analysis. It is our hope that
researchers in the United States will become more conversant with the
methodology underlying SSA and employ this technique to assess the
structure underlying intelligence test performance.

Dynamic Assessment and Cognitive Modifiability

Reuven Feuerstein, an internationally acclaimed professor of educa-
tional psychology at Bar-Ilan University in Israel, carried out ground-
breaking work in the development of dynamic assessment procedures
and systematic intervention materials for modifying the cognitive com-
petencies of non-mainstream student populations (e.g., Feuerstein,
Rand, & Hoffman, 1979; Feuerstein et al., 1980). Feuerstein’s theory
was developed after the establishment of the state of Israel, during
times of massive immigration already alluded to in the opening of this
chapter. The social pressures for integration and mainstreaming of these
groups posed serious pressures for the development of new assessment
methods that would take into account the immigrants’ diverse cultures
and allow the assessment and cultivation of their learning potential.
Feuerstein found that standardized assessments did not reliably or
validly assess the cognitive potential of these culturally different
individuals.

Feuerstein et al. (1979) criticized standard procedures for their focus
on static assessment and labeling and lack of guidelines for modification
and remediation. The standard psychometric measures, he believed,
did not provide relevant information on deficient cognitive functions
responsible for learning difficulties or help in pointing to instruc-
tional strategies that would facilitate learning. According to Feuerstein
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and associates, the demonstration of modifiability is a prerequisite for
intelligence assessment and should be the major goal of psychometric
assessment of low performing students. Measuring intelligence without
giving an examinee the opportunity to display change, learning, or mod-
ifiability is likened to measuring the volume of an iceberg by considering
only its surface portion and not sounding its depth below sea level. As
a result of the failure of static testing to provide specific descriptions
of the cognitive processes involved in learning and recommendations
for prescriptive teaching and remedial learning strategies, Feuerstein
developed a novel mode of dynamic assessment, reconceptualizing the
nature of intelligence by linking intervention with assessment.

Dynamic assessment is based on the theory of mediated learning
experiences (MLE). MLE refers to an interactional process in which
an adult interposes him- or herself between the child and a set of
stimuli and modifies them by affecting their frequency, order, inten-
sity, and context. The MLE processes are internalized and gradually
become an integrated mechanism of change within the child. The ac-
quired and internalized MLE processes allow the child to use them in-
dependently, to benefit from learning experiences and to modify his or
her cognitive system. In the system Feuerstein developed, the Learning
Propensity (Potential) Assessment Device (LPAD), the examiner inter-
venes during both the testing and teaching phase to assist the exami-
nee to use effective cognitive strategies, rules, and behaviors to arrive
at the correct response. The LPAD tasks do not tap specific contents
but are constructed to be sensitive to change through variation of task
complexity and abstractness. In a typical task, the examinee is taught
how to solve a problem (categorization, analogies, progressions, ma-
trices, dot patterns) using a mediational style. In the process, the ap-
plication and transfer of learning of rules, principles, and strategies to
other problems are examined (see e.g., Feuerstein, Feurstein, & Gross,
1997).

Tzuriel (2001) has summarized the most articulated characteristics of
Feuerstein’s dynamic assessment approach. These are as follows:

1. Assessment is targeted at learning processes.
2. The specific deficient cognitive functions serve as “keys” for un-

derstanding the examinee’s learning difficulties.
3. The degree and type of modifiability of deficient cognitive func-

tions during assessment provide strong indicators for future
change.
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4. The degree and type of mediation required for cognitive change,
as well as the changes that take place during assessment in the
mediational efforts, provide indicators for cognitive modifiability.

5. The role of the examiner-teacher in relation to both the examinee
and the helping agents is of crucial importance.

6. The role of non-intellective factors as determinants of the individ-
ual’s performance as well as their modifiability is important and
integrated within the cognitive factors.

Feuerstein contends that the degree of modifiability displayed
during the evaluation is highly indicative of actual propensity to learn
and change. The LPAD is offered as a viable alternative to conventional
testing practices, designed to assess the educability and modifiability
of an examinee’s cognitive ability through active learning of think-
ing and test-taking strategies. Rather than focus on total scores alone,
this procedure uses the peaks in the pattern of results as indicators of
cognitive potential. This method has been employed with varying de-
grees of success with a variety of low-performing populations, ranging
from the culturally different to retarded, autistic, and learning-disabled
individuals, and new immigrants. However, the LPAD procedures are
currently less well known than Feuerstein’s internationally dissemi-
nated instrumental enrichment program (Feuerstein et al., 1980; Kouzlin
& Rand, 2000), and the procedure still has a number of unresolved psy-
chometric issues (see Tzuriel, 2001).

Understanding the Interface between Intelligence and Personality

Israeli researchers have made important contributions in exploring the
personality–intelligence interface. These conceptualizations suggest a
rather complex reciprocal relationship between intelligence and a vari-
ety of personality factors, with cognitive and affective or motivational
variables dynamically influencing each other in the course of develop-
ment and day-to-day behavior (see Zeidner, 1995; Zeidner & Matthews,
2000). This work includes some studies with a clinical focus. For exam-
ple, Kaplan et al. (2002) found that, in a sample of young men drafted into
the Israeli army, intelligence measured prior to recruitment predicted re-
duced risk of future posttraumatic stress disorder. Interestingly – and
in line with a dynamic perspective – the effect of intelligence appeared
to be mediated by motivation to serve in the military. In this section,
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though, we confine ourselves to only two out of several active research
fields: test anxiety and emotional intelligence.

Test Anxiety
Test anxiety figures prominently in the literature as a source of poor cog-
nitive test performance, and a major confound surrounding intelligence
testing (see Zeidner, 1998). Studies in Israel have addressed both psycho-
metric issues in the assessment of test anxiety, and underlying psycho-
logical theory. The first task for test anxiety researchers has been to trans-
late and validate test anxiety measures for use in Israeli populations. This
enterprise recapitulates some of the issues in intelligence assessment
previously discussed, such as checking that translations are reliable and
investigating cross-cultural differences (see Zeidner, 1998, for a review).
For example, Zeidner (1990c) used standard regression procedures
to demonstrate that social class and gender differences in scholastic
aptitude test performance were not a consequence of group differences
in test anxiety. Anxiety research adopts a transactional perspective,
such that individual differences in test anxiety are complemented by
characteristics of the test situation that may exacerbate or soothe anxiety.
Nevo (1995) has developed a useful addition to the researcher’s toolkit,
the Examinee Feedback Questionnaire, which assesses situational
factors such as physical characteristics and examiner behavior.

At a theoretical level, studies have addressed how test characteris-
tics may impact on anxiety, and how anxiety change is linked to test
performance. A study of the PET confirmed that both personality and
situational factors were implicated; anxiety relates to both traits, such as
test anxiety and generalized efficacy, and to situation-specific expectan-
cies (Zohar, 1998). Appraisals of task difficulty were most salient in
provoking intense emotions, during performance of Raven’s Matrices
test (Zohar & Brandt, 2002). In general, Israeli research replicates the
typical finding that test anxiety is inversely correlated with test perfor-
mance (Zeidner & Nevo, 1992), but the transactional approach empha-
sizes interplay between person and situation over time. In line with this
principle, Zeidner (1991) found that, whereas intelligence test perfor-
mance is inversely related to test anxiety, this pattern of relationship is
moderated by the time of anxiety assessment. Test anxiety was related
to performance following, but not prior to aptitude testing, implying
that anxiety reactions to failure are caused largely by a diminution in
one’s sense of competency induced by difficulties with the test.
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Emotional Intelligence
Emotional intelligence (EI) is a new but controversial research field
at the intersection of personality and intelligence. EI refers to abilities
and dispositions that promote effective social functioning through skills
for identifying, understanding and managing emotions (see Matthews
et al., 2002, for a review). Israeli research offers contrasting perspectives.
Bar-On (1997) has developed the most widely used questionnaire mea-
sure of emotional intelligence, the Emotional Quotient Inventory (EQ-i).
It is available in an Israeli version, normed in a sample of 418 individuals
(mean age: 23.4). Reliabilities and validities for this version appear to
be similar to those for the North American version. Intriguingly, mean
EQ in the Israeli sample exceeds the North American mean by about 1
SD, but Bar-On, probably wisely, cautions against making much of such
cross-national comparisons.

Other research (Matthews et al., 2002; Zeidner, Roberts, & Matthews,
2002) takes issue with questionnaire assessment. These authors point
out that the EQ-i is highly correlated with existing personality traits,
such as low neuroticism, but not with cognitive abilities, rendering sus-
pect the claim that the questionnaire assesses a distinct form of intelli-
gence. Ability measures that seek to assess EI through items that may
be objectively scored seem more promising. However, analysis of the
psychometric properties of ability-like tests has identified difficulties in
scoring them, according to Guttman’s (1965) veridical criterion, and in
the interpretation of test scores as ability measures (Roberts, Zeidner,
& Matthews, 2001; Zeidner et al., 2001). In Israel, as in other countries,
there is interest among educators in the enhancement of children’s emo-
tional competencies and skills. However, a recent review (Zeidner et al.,
2002) concluded that existing intervention programs typically lack a
coherent conceptual model of EI, and lead to rather mixed outcomes.
Despite initial difficulties, it is likely that Israeli researchers will continue
to contribute to this growing area of ability research.

concluding remarks

In this chapter, we have highlighted some prominent trends in the do-
main of intelligence theory, assessment, research, and practice occur-
ring in Israel. Overall, researchers in Israel and the United States appear
to share several common concerns. Encouragingly, strong resemblance
was found between the psychometric features of key intelligence tests
(specifically, the WPPSI, WISC, and K-ABC) and college entrance
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aptitude tests in Israel and the United States. In addition, general pat-
terns of ethnic, social-class, and gender differences in tests are similar,
despite differences between the United States and Israel in language,
subpopulations, and educational practice. However, Israeli research has
also addressed the unique features of intelligence assessment in that na-
tion, reflecting its origins and history. For example, college admission
data support the notion that ethnic group differences in mean ability
test performance in Israel are largely accounted for by the verbal dimen-
sion of the test battery, which may reflect learning and socialization. In
general, the social and educational environment throughout the school
years appears to be more beneficial to the intellectual development of
Western, middle-class, and male students compared to their respective
Eastern, lower-class, and female student counterparts.

Additional striking parallels were found in the salient features of
the anti-test controversy in the Israeli and U.S. scene. Curiously, the
anti-test campaign in the Israeli arena suggests a cultural lag of about
a decade vis-à-vis the American scene, with respect to the social and
political currents and events impinging upon ability test policy and
usage. This issue gains greater currency when coupled with the na-
tional goal of fully integrating culturally different groups in Israel by
providing them with equal educational and social opportunities. In-
deed, the documented differences in sociocultural and gender group
attainment are in direct contrast to the basic values of Israeli society –
first and foremost those of equality and national identity (Adler, 1984)
and its common ideology, which views all children as having equal
potential and deserving equal treatment (Blass & Amir, 1984). How-
ever, as in the United States, empirical evidence largely attests to fair-
ness in test usage and prediction for different groups (sociocultural and
gender). As a consequence, Israeli universities may justifiably continue
to rely on conventional college admission indices as selection devices.
Regrettably, the campaign to abolish testing in Israeli educational has
become an escape from persevering in the effort to understand the rea-
sons that the outcomes of educational policies have fallen short of so-
cial expectations of intellectual attainment. Rather than dismissing the
empirical evidence, research should be directed toward understand-
ing the origins of ethnic disparities in aptitude test performance within
Israel and mitigating their impact on educational and occupational
success.

Future developments in testing and assessment in Israel will most
likely be accompanied by systematic research in a wide variety of
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areas, including the heritability and psychobiology of intelligence,
influences on development of intelligence in different sociocultural
groups, and increasingly sophisticated studies of multiple dimensions of
intelligence (including practical, social, and emotional intelligence) and
their cognitive bases. The innovative work of Guttman and Feuerstein
suggests some promising avenues for the future. Possibly, work on test
anxiety and emotional intelligence may prefigure a more broadly based
approach to assessment that includes emotional as well as cognitive abil-
ities. Intelligence assessment in Israel, as elsewhere, could profit from
the application of recent advances in testing technologies: for example,
item-banking of ability test items, computer adaptive testing programs
(currently utilized on an experimental basis by the National Institute for
Testing and Evaluation), and the use of modern test theory (e.g., item-
response theory). Contemporary political events highlight the potential
impact of chronic traumatic stress (terror, wars, missile attacks) and mi-
gration on cognitive performance. Finally, more attention needs to be
given to the development of ethical standards for test administration
and usage, credentials and licensure, implementing informed consent
procedures, securing test data and storing test material, and confiden-
tiality of test scores.

In sum, the first few decades of its existence, Israeli society has al-
most miraculously managed to come to grips with a host of pressing
problems, one of the more serious being accommodating the waves
of immigrants from developing countries and helping them raise their
levels of achievement. The future demands a concerted effort at rais-
ing the level of functioning and standards of the educational system as
a whole. A major effort directed at upgrading and improving school-
based intelligence assessment procedures and university admissions
tests may play a key role in helping to achieve this important national
goal.
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Intelligence and Intelligence Testing in Turkey

Sami Gulgoz and Cigdem Kagitcibasi

At the beginning of the 21st century, looking back at the past century of
psychological theory and practice, we observe what could probably be
called a century of defining and redefining intelligence, as researchers
across nations and disciplines addressed the commonalities and differ-
ences in cognitive skills of humans. Throughout this period, numerous
approaches emerged to account for the variations in human abilities.
The majority of these approaches have focused on individual differ-
ences. They set themselves apart from the theoretical streams focusing
on the explanation of cognitive functioning. These different perspec-
tives have found expression in the idiographic and nomothetic orienta-
tions, the so-called two disciplines of scientific psychology, put forth by
Cronbach (1957) and before him, Allport (1937), who ascribed the dis-
tinction to the German philosopher Windelband. Only recently, we have
begun to observe attempts at combining the two cultures of psychology
to arrive at a unified approach to human intelligence, recognizing that
the sources of differences were the exact same sources that gave humans
the type of cognitive processing system shared by members of the same
species.

The last century has also demonstrated a great shift from Europe
to America of psychological inquiry into intelligence. From its modest
beginnings in the attempt by Simon and Binet to address the practical
need to establish which students would best benefit from education in
France, the field moved in great strides to large-scale testing of thou-
sands of children, adolescents and adults in the United States. Though
applications and techniques developed somewhat before theoretical
advances, the main theoretical contributions were also seen in American
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scholarship, with most of the rest of the world, even to a large ex-
tent Europe, following suit. This was particularly the case in the
countries where psychology was imported from the West, such as
Turkey.

The state of research on intelligence and of measurement of intelli-
gence in Turkey has consisted of a series of disjointed standardization
studies focusing on particular samples. It is rather difficult to speak of
a concerted effort to build a research program on intelligence or a set
of tests with solid psychometric qualities. The definition and conceptu-
alization of intelligence has been imported from the West. Just as one
cannot find an indigenous psychology in Turkey (Kagitcibasi, 1994), in-
telligence has also been associated with measures that are translations
or adaptations of those developed elsewhere, particularly in the United
States, with little concern for the theoretical or methodological under-
pinnings.

In this chapter, we attempt to introduce a perspective to understand
the pattern of research on intelligence in Turkey. The chapter is on Turkey
specifically, however, many of the distinctive characteristics of the field
of intelligence and intelligence testing in Turkey show similarities to
those in other societies in the region (see Kagitcibasi & Savasir, 1988).
Thus what is covered here may serve as a hint about what one might
expect to find in the larger Eastern Mediterranean–Middle Eastern re-
gion. At one level this has to do with rather similar levels of devel-
opment in the more general disciplines of psychology and education,
although Turkey, after Israel, tends to be more advanced in research
and scholarship than the other countries in the region. At a higher level
of abstraction, one could point to rather similar overall socio-economic
development levels and similar cultural outlooks. This is not to say that
there is uniformity in the region; indeed there is much diversity. Never-
theless, the differences from societies in other regions, and particularly
from the Euro-American West, are more distinctive.

The chapter first presents the history and current state of research on
intelligence and on the basis of this aims to analyze the overall picture.
In particular, we focus on research in the past few decades and bring
out the major foci of research in Turkey: adaptation studies, studies on
socio-economic and sex differences, studies comparing Turkey with
other countries, factor analytic studies, and studies focusing on cog-
nitive processing and cognitive style. In the final part of the chapter, our
focus shifts to intervention programs and research conducted on these
programs.
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history of intelligence testing in turkey

Intelligence tests have a rather early beginning in Turkey. The Binet and
Simon Test of Intelligence was translated into Turkish in 1915 (Tan, 1972),
only one decade after the 1905 original test and before the American
translation. The earliest article on intelligence originating from Turkey
in an international journal appeared in 1929, six years after the fall of
the Ottoman Empire and the establishment of the Turkish Republic. This
study compared female students of different ethnic origins attending an
American high school in Istanbul. The comparison included Bulgarians,
Greeks, Armenians, and Turks, who were ranked according to their
median intelligence score on the Otis test. The test was implemented in
its original language, and the overall median was found to be 95 (Wood,
1929).

Between 1930 and 1945, eleven books on testing were published; eight
of these were translations. In the 1950s, testing found acceptance at the
state level with the Ministry of Education founding the Office of Test-
ing and Research. The Office of Testing and Research invited a num-
ber of American experts for consulting and also sent Turkish experts,
mainly teachers and education researchers, to the United States for fur-
ther study. During the 1960s, the establishment of new psychology de-
partments and schools of education in universities increased the interest
in tests (Oner, 1994).

For the present review, we have conducted an extensive survey of
tests of intelligence and cognitive skills. We have ascertained that the
vast majority of tests currently available were developed or adapted
after 1970. Our survey results are summarized here.

� 1 test before 1970 (Otis-Beta Quick Scoring Mental Ability Test)
� 13 tests between 1970 and 1979 (Basic Mental Aptitudes Test, Cattell

Culture-Fair Intelligence Test, Coloured Progressive Matrices, D48
Test, Differential Aptitude Test, Draw-a-Man Test, Embedded
Figures Test, Kahn Intelligence Test, Peabody Picture-Vocabulary
Test, Porteus Mazes Test, Stanford-Binet Intelligence Scale, Wech-
sler Intelligence Scale for Children, Wechsler Adult Intelligence
Scale)

� 9 tests in the 1980s (Alexander Practical Ability Test, Analytical Intel-
ligence Test, General Aptitude Battery, General Aptitude Test, Healy
Picture Completion Test, Logical Reasoning Test, Revised Visual Re-
tention Test, Torrance Tests of Creative Thinking, Visual Motor Gestalt
Test)
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� 6 tests since 1990 (Gesell Development Test, Visual Auditory Digit
Span, Wechsler Intelligence Scale for Children–Revised, Wechsler
Memory Scale–Revised, Wechsler Preschool and Primary Scale of
Intelligence–Revised, Wisconsin Card Sorting Test)

Most of these tests will be familiar to the reader because they were
adaptations of tests developed abroad. Only two were original tests.
Most of these tests were translated from English, but a few were trans-
lated from French and German. We obtained the information regarding
these tests by scanning journal articles, conference proceedings, confer-
ence abstracts, unpublished master’s theses, and doctoral dissertations.
They were cross-checked with the most comprehensive cataloging of
tests used in Turkey (Oner, 1994). There are probably some tests that
were left out of this list, but it is clear that the tests listed here are the
instruments used in the mainstream research in Turkey.

An interesting characteristic of these tests is that most of them
are performance tests. There seems to be a clear preference for using
performance-type tests. One possible reason for this preference is the
ease of adaptation. Verbal tasks necessitate a considerably more com-
plicated adaptation process, which is almost tantamount to constructing
a new test. The adaptation of performance items is relatively simple in
that the only requirement is obtaining the norms for the population at
hand. Another possible reason for preferring performance tests may
be to avoid getting tangled in the web of cultural equivalence of verbal
tasks and items. Performance items are considered less prone to cultural
differences and they are the types of items used in culture-fair tests.

an overview of research involving intelligence

Our survey targeted all research conducted in Turkey that included mea-
sures of intelligence. The majority of studies we include in our review
were reported in conferences, master’s theses, doctoral dissertations,
and national and university journals. There were very few publications
that appeared in international journals or books. Our survey is lim-
ited by the accessibility of sources that were not indexed in any form.
These sources reach as far back as the 1960s, but we did not survey ear-
lier work. Our survey obtained information about 158 studies involving
some measure of intelligence.

Among these studies, 62% were related to some form of pathology.
These included a wide range of topics such as the diagnosis of brain
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disorders (Oktem, 1983), the study of child abuse cases (Selcuk, 1985),
and the comparison of cognitive structures in children of various lev-
els of mental retardation (Sezgin, 1987). About 12% of the research was
related to education such as the relationship among creativity, intel-
ligence, psychological disorders, and academic success (e.g., Tur, 1979;
Ekberzade, 1982). Studies focusing on individual differences on the basis
of sex, SES, parental attitudes, and similar factors composed approxi-
mately 10% of all the studies (e.g., Guray & Cokan, 1976; Davasligil, 1980;
Kagitcibasi, 1979; Korkmazlar, 1980). About 7% of the studies were on
biological and genetic factors (e.g., Tan, Akgun, & Telatar, 1993; Etaner,
Kesemen, & Bakan, 1984) and 6% were on psychometric qualities (e.g.,
Togrol & Ozugurlu, 1973; Acikgoz, 1996). Finally, very few of the stud-
ies (3%) focused on the relationship between intelligence measures and
cognitive tasks (e.g., Er & Karakas, 1992; Ozbaydar, 1971).

When we exclude those studies specifically devoted to the develop-
ment or standardization of a particular test, we see that very few of the
remaining work focuses on intelligence per se or the particular test of
intelligence employed. Instead, intelligence tests are taken for granted
as valid and reliable measures of cognitive abilities, and they are used
as diagnostic tools. There is very little, if any, discussion of the under-
lying conceptualization of intelligence. Issues on the nature and origin
of intelligence, such as unitary versus multifaceted or innate versus ac-
quired, do not constitute a major concern in the literature of intelligence
in Turkey.

Although not explicitly deliberated, these issues are inherent in the
assumptions of researchers. The implicit assumption of a group of re-
searchers is that intelligence is an inborn, biologically determined, and
unchanging entity. For example, such an assumption is evident in the
study of the relationship among handedness, testosterone levels, and
intelligence (Tan, Akgun, Komsuoglu, & Telatar, 1993). Many other
studies make similar assumptions, but they concentrate particularly on
mental retardation or other mental disorders (e.g., Noyan, Yuksel, &
Kucukyalcin, 1977). However, there are a number of studies with the
clear but implicit assumption that intelligence level is primarily a func-
tion of the environment (e.g., Aydogmus, Gurkanlar, & Ezik, 1977; Guray
& Cokan, 1977). Regardless of their views on the source of intelligence,
all researchers seem to agree upon the unity of intelligence. Theories
challenging the unitary perspective, such as Gardner’s (1983) Multiple
Intelligences or Sternberg’s (1988) Triarchic Theory are not evident in
the Turkish intelligence research literature. However, they have been
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influential in the design of a recent intervention program (Gulgoz et al.,
2001).

In the next sections, we will group studies on intelligence and de-
scribe overall characteristics of the studies in each category, attempting
a general profile of intelligence research in Turkey.

test development and adaptation studies

Test adaptations in Turkey are generally directed toward use in a particu-
lar research question. Therefore, most adaptations are based on selected
and limited populations, which are appropriate for research purposes
but not sufficient to consider the work complete adaptations. There are
also cases of tests that were adapted by two researchers using samples
from different populations. For example, the Otis Beta Quick-Scoring
Mental Ability Test has been adapted twice, first on a sample of 21,365
third, fourth, and fifth graders (Ozguven, 1961); and the second time,
on a sample of 468 ninth graders (Turker, 1977). There are no norms
available for other age groups.

In societies where there are vast differences between different so-
cial groups, standardization of tests is especially difficult because for-
mation of representative normative samples is frequently problematic
(Kagitcibasi & Savasir, 1988). Turkey is a case in point with important
distinctions between rural and urban, and different ethnic and regional
groups. Therefore, standardization based on samples restricted to a par-
ticular region suffers from lack of adequate representativeness. There
have been efforts to address this problem by several test adapters. For
example, the normative sample for the Wechsler Intelligence Scale for
Children–Revised (WISC-R)’s Turkish version included children from
12 cities to assure the inclusion of different groups. However, it may still
be considered not totally representative of the population because the
sample was limited to the cities and excluded rural areas.

A recent preliminary study on the standardization of the Wechsler
Preschool and Primary Scale of Intelligence–Revised (WPPSI-R) (Celik,
1998) was also quite limited in its sample in that it included 961
children between the ages of 6.6 and 6.9, which are the upper age
limits in the original WPPSI-R. Test characteristics and specifically
the inter-correlations among the subscales resembled the original test
closely, supporting the validity of the test. High validity and reliability
coefficients were also obtained in Wechsler Memory Scale–Revised
(WMS-R; [Karakas, Kafadar, & Eski, 1996]), and Visual Auditory Digit
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Span (Yalin & Karakas, 1994; Karakas & Yalin, 1995). The standardiza-
tion samples of the Visual Auditory Digit Span test have consisted of
both a sample of young children (Yalin & Karakas, 1994) between the
ages of 6.6 and 12.11, and a sample of older children and adults (Karakas
& Yalin, 1995) between the ages of 13 and 54. The age differences in
short-term memory as shown by digit span have been in the expected
direction, increasing steeply from age 6.6 to 9.0 and continuing to in-
crease afterwards with a lower slope. The increase continues until age 19,
and afterward a decline is observed. The standardization of the Visual
Auditory Digit Span test has been the most comprehensive in terms of
the age and education ranges of samples used in recent years. Cultural
and social changes are also implicative when we consider the adap-
tations of tests. The adaptations based on samples of the 1970s or 1980s
may no longer be appropriate for testing individuals today. For exam-
ple, it is a common experience nowadays that the intelligence scores
of children seem inflated when tested with the Turkish WISC-R be-
cause the norm data was collected in 1978. Most urban children tested in
Istanbul achieve above-average IQ scores. They perform better than ear-
lier generations, particularly on quantitative and verbal scores as a result
of higher standards in schools.

Overall, the standardization and adaptation studies are small in num-
ber and limited in their applicability because some of the restricted
normative samples are dated. Most researchers are satisfied with the
reliability of the tests for the particular sample appropriate for their
own research purposes, and other psychometric properties of the tests
are often neglected. The validation of most tests, however, requires that
anticipated age and sex differences be observed.

studies on component structures

Most of the measures discussed in this chapter have unitary factor struc-
tures. Therefore, investigation of the factor structure of these measures
is not common. Sahin (1983) analyzed the factor structure of the Turkish
standardization of WISC-R, and the factor analysis revealed a single fac-
tor that accounted for 66.4% of the variance. All of the subtests loaded
on this general factor, but this structure did not persist in age-based
analyses where a two-factor solution emerged.

More recently, two studies investigated the common factor structure
of a number of tests. Sahin (1996) investigated the component structure
of the WMS-R, the Wisconsin Card Sorting Test, the Line Direction Test,
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and the WAIS. Factor analysis revealed three factors: a general factor
consisting of all WAIS scores, logical memory in WMS-R and the Line
Direction test; a mental flexibility factor including the subtests of the
Wisconsin Card Sorting Test; and a figure memory factor including the
shape memory, visual memory, and digit span subtests of the WMS-
R, and performance score on the WAIS. In the second study, Acikgoz
(1996) used the Auditory Verbal Learning Test, Wechsler Memory Scale–
Revised, Visual Auditory Digit Span test, and Digit Sequence Learning
Test. This analysis also revealed a three-factor solution with one factor
including all subtests of the Visual Auditory Digit Span test and digit
span tests of the WMS-R. The second factor included word association
and logical memory subtests of the WMS-R and the interference subtest
of the Auditory Verbal Learning Test. Finally, the third factor included
the Digit Sequence Learning Test and the Free Recall, Delayed Recall,
and Recognition subtests of the Auditory Verbal Learning Test.

These results do not readily lend themselves to a common interpre-
tation because only one test, the WMS-R, is shared between the two
studies. If we were to infer a general finding from these two studies,
we might argue that one component has to do with working memory
span because digit span, whether presented auditorily or visually, is
a working memory task. In both of the studies just discussed, coher-
ence was observed among digit span subtests, shape memory, visual
memory, and performance scores on the WAIS, which are either direct
measures or are affected by working memory span. Derivation of a
factor represented by working memory span is in accordance with re-
cent arguments that a major component of intelligence is the working
memory span (Jurden, 1995; Kyllonen, 1996; Engle, Kane, & Tuholski,
1999).

The second factor in these studies, which contained the logical mem-
ory subtest of the WMS-R, also included word association, all of the
WAIS scores, and the Line Direction Test. This factor is named as a gen-
eral factor in one study and as associative memory in the other study.
The myriad of tests loading on this factor conjures up the possibility
of a general intelligence factor but at the same time the presence of a
logical component. Judgment of line direction, logical memory subtest,
and some WAIS subtests are obviously related to the ability for judg-
ment, but logical strategies may also be effective in word associations
and verbal tasks.

Our interpretation of the component structure in these studies is con-
siderably speculative in nature. There is no doubt that it is premature to
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argue for the presence of a component structure with such limited evi-
dence from Turkish samples. Future adaptations or construction of tests
should allow for a more defensible component structure for intelligence
in Turkey, and this may enable comparisons with other cultures. At this
point, such comparisons would be unwarranted.

group differences

A major focus of research regarding intelligence in Turkey has been
on group differences, particularly regarding the socio-economic sta-
tus (SES) of the participants. Additionally, group differences based on
age, gender, and other characteristics have also been the focus of many
studies. Although the first study that we encountered was a study
on ethnic differences (Wood, 1929), that particular study seems to be
the only example of its kind. Often, the emphasis has been on socio-
economic differences based on urbanization. For example, Kagitcibasi
(1979) sampled 218 children from three rural villages and one urban
city and administered the Draw-A-Man test. Her results showed that
children from the rural schools scored lower than children from urban
schools, the difference increasing with the distance of the village from
the urban center. Within the city, the lower SES group scored lower
than the middle SES group but still above the rural groups, pointing
to the greater environmental deprivation in rural areas. Epir et al. (1986)
conducted a study where they administered the Stanford-Binet Intel-
ligence Scale to 142 blind children. They observed an inclination for a
difference between children of rural and urban backgrounds, but this
difference was not large enough to be significant. Burkovik (2000) has
recently investigated the intelligence scores, using the WISC-R, of 30
male children between the ages of 9 and 16 who had run away from
their homes, lived in the streets, and who had been recently taken into
the custody of the state. Among other comparisons, the study com-
pared the children who had been inhabitants of the major cosmopolitan
city of Istanbul with those who lived outside Istanbul. Children from
Istanbul scored higher than those from outside the city on 11 of the
subtests.

The definition of SES has shown variations in time and across studies.
One approach to SES has been to identify it as the educational levels
of the parents. Celik (1998) observed significant positive correla-
tions between father’s education and verbal, performance, and total
scores as well as five of the subtests in the WPPSI-R. The correlations



P1: GnI
0521808154c08.xml CY344/Sternberg October 29, 2003 14:54

Intelligence and Intelligence Testing in Turkey 257

with mother’s education were similar and significant in an even larger
number of subtests. In the standardization study for the WISC-R (Savasir
& Sahin, 1995), father’s education was taken as an SES indicator and
very large differences between different SES groups were observed. The
authors note that the average score for the high SES group was almost
twice the average for the low SES group on one of the subtests. There-
fore, they include norm tables for different SES groups in the manual
for the Turkish WISC-R. However, Davasligil (1994) failed to observe
any correlations between family education and children’s performance
on the Standard Progressive Matrices test, although children of fathers
with college educations performed better in a mathematics achievement
test.

Another SES indicator is family income, but the reliability of income
measures are often suspect. Because people are often hesitant in report-
ing their incomes, most surveys do not use direct self-report income
measures. Nevertheless, Celik (1998) found significant positive correla-
tions between family income and verbal, performance, and total scores
as well as the scores on nine of the subtests of the WPPSI-R.

Gender differences is also a topic that has been investigated by re-
searchers. Savasir and Sahin (1995) reported not finding any gender dif-
ferences in verbal, performance, or total scores for any age group in the
standardization of the WISC-R. Celik’s (1998) research with the WPPSI-
R included only a group of children between the ages of 6.6 and 6.9 and
detected a gender difference in the subtest of mazes, with male children
scoring higher than females. Ilhan (1993) compared 12- to 13- year-old
male and female children using the Analytical Intelligence Test, and the
only difference was that males performed better than females on one
of the six subtests (missing parts subtest). However, Davasligil (1994)
failed to find any gender differences in the scores of 8- and 11-year-old
children on Standard Progressive Matrices test.

Based on the evidence just presented, we can conclude that group
differences exist among children on the basis of SES, but there has been
no evidence supporting consistent gender differences. Isolated cases
of significant gender differences are limited to particular age groups
and to a very small number of subtests that are hardly generalizable.
Nevertheless, gender differences emerged in research demonstrating the
relationship between serum testosterone levels and intelligence (Tan,
1990). The relationship between Cattell’s Culture-Fair Intelligence test
scores and serum testosterone levels was positive in right-handed males
and negative in right-handed females. Thus the relationship between
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IQ and serum testosterone levels was mediated by brain laterality (Tan,
Akgun, & Telatar, 1993).

comparisons across cultures

Comparison is inherent in all adaptations. For example, the standard-
ization study for the WISC-R (Savasir & Sahin, 1995) indicated that there
were no differences between the American normative sample and the
Turkish normative sample in verbal components of the test, but there
were differences in the performance subtests. When Turkish children
were evaluated using the American norms, their performance was on
the average 12 points less than the American sample. The difference
is greater for Turkish children from smaller cities and lower socio-
economic classes. It is notable, as Savasir and Sahin have observed,
that the differences appear not on the verbal subtests, which are more
commonly problematic, but on the performance subtests.

Other studies included comparisons of the developmental se-
quences in conservation tasks between children in England and Turkey
(Lister, Leach, & Pain, 1993). Researchers tested both educable mentally
retarded and non-retarded children and found a common developmen-
tal order for both cultures. Epir et al. (1986) tested blind children between
the ages of 7 and 11, and found cross-cultural stability for Stanford-Binet
Intelligence Scale. Karakas and Yalin (1995) and Karakas et al. (1996)
reported that Visual Auditory Digit Span and Wechsler Memory Scale–
Revised both demonstrated similar correlations to those reported for
the original tests. However, Cantez and Girgin (1992) showed that the
norms for the Gesell Development Schedules were not appropriate for
most of the age groups in their Turkish sample. Except for 10-year-old
female children, performance of male and female children between the
ages of 3 and 11 was lower than indicated in the developmental norms
of the test.

The presence of differences across cultures is open to multiple in-
terpretations. The most straightforward, though often unwarranted, in-
terpretation is that such differences reflect true differences between the
individuals of two cultures. Several factors may play a role in bringing
about cross-cultural diversity. A very important one has to do with dif-
ferences between the socio-economic conditions prevalent in different
cultures. For example, Savasir and Sahin (1995) reported larger gaps
between the performance scores of American and Turkish children on
the WISC-R when lower-SES children in Turkey were considered. The
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difference across nations or cultures may be solely a function of the
significant discrepancies between social, educational, and economic cir-
cumstances of the individuals. In that respect, cross-cultural differences
are just an extension of differences within a country arising from social
class differences, access to education, environmental stimulation, and
the like.

In understanding and interpreting group differences in intelligence,
the distinction between capacity and performance needs to be stressed.
This is of course a perennial problem in intelligence testing because
capacity as a construct can only be inferred from performance. The dis-
tinction is only an academic one, however, for what really counts in
real-life situations is performance. Still, in comparative testing of differ-
ent social class, ethnic, national, rural–urban, and regional groups, the
distinction has to figure importantly, so that unwarranted essentialist
attributions to groups are avoided.

It is always possible that cultural differences are due to inappropri-
ate translation or adaptation of the measure. Many of the tests we sur-
veyed were not examined extensively for the adequateness of the items,
although some did include validity measures, mostly in the form of cor-
relations with measures that were adapted earlier. However, validation
of new measures on the basis of existing measures may be a method that
maintains earlier errors committed in test adaptation. Therefore, alter-
native methods are called for, especially to capture constructs that may
show cultural variation. Of great importance here is the issue of equiva-
lence of the underlying factor structures. Equivalence is often assumed
but rarely established, resulting in problems in establishing validity and
comparability.

Cultural variation in the construal of intelligence is another possible
source of cultural differences in test scores. What is defined and de-
manded as intelligent behavior in one culture may be different from
that in another culture. In particular, the cognitive skills reinforced in
one culture because they make up the core of intelligence as understood
in that culture may be less crucial, valuable, or useful in another culture.
The history of cross-cultural research is replete with examples of differ-
ent folk conceptions of intelligence. For example, Mundy-Castle (1974)
first described “African social intelligence” to refer to the significance
given to social sensitivity and responsibility as reflecting intelligence.
This was supported by subsequent research in both Africa (Serpell, 1977;
Harkness & Super, 1993) and other traditional rural populations with
closely knit human relationships (for a review, see Kagitcibasi, 1996).
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Given the research just described, the discrepancies must be more
striking between rural and urban cultures than between two urban cul-
tures within the same nation and across nations. Thus, the urban centers
of the United States and Turkey may show smaller variations than the
difference between rural and urban areas of Turkey. Indeed, Kagitcibasi
(1979) has shown that there were very significant losses in intelligence
scores as one moved away from urban centers and argued elsewhere
that cultural patterns dictate the development of other skills in rural
areas and among immigrant communities than those prescribed by ur-
ban middle-class educational system (e.g., Kagitcibasi, 1996; Kagitcibasi,
Sunar, & Bekman, 2001). The same holds true for the differences between
lower SES and middle SES cultures, as evidenced by the large differences
found by Savasir and Sahin (1995), mentioned before.

Thus group differences in SES and cultural conceptions of intelligence
impact intelligence. Here the proximal environment emerges as the key
because it is through the mediation of the proximal environment, and
especially the caretakers, that the distal environment leads to child out-
comes. Children’s cognitive competence in culturally valued domains
gets promoted in childrearing, whereas development in other domains
lags behind. For example, Harkness and Super (1993) contrasted the
child outcomes deriving from different parental “ethnotheories” and
their expression in daily life settings and childrearing in a traditional
village in Africa and in an American city. While it was customary for
the African children to take care of infants, look after cows, and cook
dinner for the family, tasks in which the urban middle-class American
children would fail badly, the African children did poorly on a simple
cognitive task of retelling a story, which was easy for the American chil-
dren. Such research provides insights into the differences found in the
intelligence test scores of children from rural and urban contexts.

There are similar implications for differences in intellectual per-
formance in contexts of migration and culture contact. Here parental
ethnotheories, expectations, and values may conflict with mainstream
institutional norms. For example, research in the United States showed
that immigrant Mexican parents believe, erroneously, that if their chil-
dren are quiet, obedient, and listen to the teacher, then they will suc-
ceed in school (Nunes, 1993). Similarly, Okagaki and Sternberg (1993)
found that for immigrant parents from Cambodia, Mexico, the Philip-
pines, and Vietnam, non-cognitive characteristics (social skills, practical
skills, motivation) were as important as or more important than cog-
nitive characteristics (problem solving ability, verbal ability, creativity)
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to their conceptions of an “intelligent first-grade child,” but not for
Anglo-American parents. Furthermore, parental beliefs regarding the
importance of conformity correlated negatively with children’s school
performance, and American-born parents favored autonomy over con-
formity. Such misfits between parental beliefs and, therefore, parenting
and changing environmental requirements may cause arrears in devel-
opmental outcomes.

Indeed, in an ongoing intervention program, we have developed a
model to explain the adaptive difficulties of the rural and immigrant
communities to urban life and to an education system based on an urban
middle-class value system (Gulgoz et al., 2001). This model places the
incompatibility of expectations by distinct cultures (traditional home
culture versus urban and school culture) at the core of the explanation
for lower levels of cognitive development.

effects of intervention programs

We present here three current intervention programs in Turkey and dis-
cuss the effects of these programs. Two of these programs were designed
to improve cognitive skills of children, and one was designed to teach
literacy to illiterate women. Although the latter program provides for a
specific skill, there are indications that the effects of literacy acquisition
may be more widespread than just obtaining the skills of reading and
writing.

Mother-Child Education Program

Designed as an alternative to formal institutional early childhood educa-
tion, the Mother-Child Education Program (MOCEP) aims to empower
and train mothers of young children so that they can provide better care
and enhanced stimulation for their children in their home environment
(Kagitcibasi, 1997). The program has three components. One component
emphasizes communication skills; health, nutrition, and care; discipline
of children; and related issues. The second component aims to support
the cognitive development of children with a number of activities to be
conducted by the mothers with their children. It prepares five-year-old
children for school. The final component is directed toward women’s
health and family planning.

MOCEP emerged from a longitudinal research study covering 10
years, involving a follow-up study (Kagitcibasi, Sunar, & Bekman, 2001).
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With an experimental design involving 227 children from low-income
areas in Istanbul, it was shown that the children whose mothers were
trained, and who carried out the cognitive activities with their children,
surpassed the control group on cognitive measures, achievement tests,
and school performance. The results were sustained over time, reaching
into adolescence, and were also reflected in higher educational attain-
ment of the trained group. As a result, the Mother-Child Education
Foundation was established to implement the program nationwide.

Bekman (1998) conducted an evaluation study of the large-scale MO-
CEP applications in four provinces in Turkey, in which 102 children who
were trained by their mothers were compared with 115 matching chil-
dren whose mothers were not participating in the MOCEP. The children
were tested on pre-literacy and pre-numeracy skills both before and af-
ter their mothers’ participation in the program. The results showed that
children of participating mothers improved more than children of non-
participating mothers on both pre-literacy and pre-numeracy measures.
It was also reported that the gains of female children from this program
were significantly higher than the gains of male children, due to the
lower scores of female children before the program.

A follow-up study that was able to capture 85 of the trained chil-
dren and 92 of the non-trained children investigated children’s success
at school and their performance at literacy and numeracy measures at
school age. Those children who were trained by their mothers had sig-
nificantly higher scores on the overall literacy and numeracy scores as
well as higher grade averages at school than those whose mothers were
not part of the MOCEP (Bekman, 1998).

Functional Adult Literacy Program

A large number of applicants to the MOCEP could not be accepted to the
program because they were illiterate. The presence of such a high rate of
illiterate women led the Mother-Child Education Foundation to estab-
lish a literacy program. The program developed by Durgunoglu, Oney,
and Kuscul (1996) takes advantage of the phonological characteristics of
the Turkish language and utilizes the regularity in the sound-letter cor-
respondence as a means of teaching literacy effectively in a short period
of time. The Functional Adult Literacy Program (FALP) is a 120-hour
program conducted by volunteer educators. Recently, the second-phase
literacy program of 80 hours (FALP II) was established to reinforce and
boost the acquired literacy skills.
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A comprehensive evaluation of the FALP is currently underway. This
study assesses the changes in literacy skills and other cognitive abilities
resulting from program participation. An initial evaluation study has
also been conducted on the program. According to this study, which
was based on the comparison of 59 FALP participants and 40 partici-
pants of the mainstream literacy program of the Ministry of Education,
FALP participants completed the program with higher scores on liter-
acy tests than the mainstream literacy program participants. This was
the case despite the fact that FALP participants had started at a lower
performance level at the beginning of the course.

A notable finding about the effects of FALP was obtained in an-
other study on comprehension levels of the participants (Kagitcibasi,
Goksen, & Gulgoz, 2003; Gulgoz, Goksen, & Kagitcibasi, 2000; Kagit-
cibasi, 2002). Participants of FALP were presented a fabricated televised
news program, and they were later asked for recall of the news con-
tents. The recall rates were higher at the testing after the completion of
the program than at the testing at the beginning of the program. The
literacy program had improved comprehension and recall abilities of
the participants from spoken text. This was an indication that acquiring
literacy had effects that propagated into the enhancement of various
cognitive skills beyond the immediate effect.

Cognitive Capacity Development Program
Children from disadvantaged socio-economic backgrounds in Turkey
have difficulty in optimally developing their critical thinking skills.
Even though elementary education may equip them with basic cog-
nitive skills, complex cognitive skills do not develop adequately for
various reasons. These reasons include the inadequate quality of edu-
cation in crowded public schools, the low value attached to cognitive
skills in the traditional culture, the discrepancy between rural and ur-
ban cultures, and the ramifications of this discrepancy for the immigrant
populations of former peasants without direct access to the urban cul-
ture although they reside in urban areas. These are global problems of
human development (Kagitcibasi, 1996; 2002), which are also seen in
Turkey.

Gulgoz et al. (2001) have proposed a model to explain the lower level
of cognitive skills in disadvantaged groups and have developed a pro-
gram to support the cognitive development of 11- to 13-year-old chil-
dren, who are at the crossroads for such a development. The program
consists of 130 modules, each of which lasts between 20 and 40 minutes,
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designed to last one school year with bi-weekly meetings of approxi-
mately one hour. Volunteer facilitators of the Turkish Educational Vol-
unteers Foundation implemented the program after going through
extensive training. The program is being implemented at the centers of
the foundation, located in disadvantaged neighborhoods, without pro-
viding any extrinsic initiative for children. A comprehensive evaluation
study for this program involving a control group is underway.

A pilot study to examine the influence of the program was conducted
on a group of children who participated in a short-term trial version of
the program (Gulgoz et al., 2000). The participants were 129 children
who participated in the program, which lasted only six weeks (12 ses-
sions with two modules implemented in each). The children were tested
before and after participation in the program, using the Reading Test, the
Whimbey Analytical Skills Inventory, and the Concrete Reasoning Test.
The analyses showed significant improvement from pre- to post-tests in
the Reading Test and Whimbey Analytical Skills Inventory. The scores
on the Concrete Reasoning Test showed an interaction with the location
of the program. The differences were significant and in the expected di-
rection in four locations, significant and in the opposite direction in one
location, and not significant in five locations. Although the results are
encouraging, it is premature to arrive at a conclusion about the impact
of the intervention. However, it was also observed that children with
lower levels of performance at the beginning of the program improved
the most. One would expect the gains to be much greater in response
to a 65-hour program, given that even 12 hours of participation makes
a change.

The concept of plasticity of intelligence is inherent in intervention
work. The results obtained from the intervention research described
here present a challenge to the commonly held assumptions in Turkey
and elsewhere regarding intelligence as an innate and unchanging en-
tity. They point to the potential of cognitively enriching experiences to
support the development of human intelligence particularly in early
ages and even in adulthood.

conclusion

In this chapter, we have surveyed most of the limited number of studies
on intelligence originating from Turkey. The most striking characteristic
of these studies is that they are directed toward purposes other than un-
derstanding and investigating intelligence. Rather, intelligence is taken
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for granted, is not questioned, and is included in the studies as one of
the variables that may be useful in explaining whatever the focus of the
study may be. Many intelligence tests are used without proper cultural
adaptations, but for the purposes of many studies, local norms are not
a necessity. However, some studies do report that some items that are
supposed to be more difficult are not as difficult, and some that are
supposed to be solved with ease at a particular age are met with some
difficulty. This may point to the unequivalence of the factor structures,
a perennial problem in cross-cultural use of tests. The issue of difficulty
is just one sign of the incompatibility of the test items. Thus, we may
question the validity of many studies that employed a test without the
process of adaptation, assuming this was not necessary because they
were culture-fair tests.

Although the psychology of intelligence has a long history in Turkey,
the early beginnings have not resulted in theoretical and methodological
advances. The momentum behind the study of intelligence has waned
or remained marginal to mainstream psychology dominated by clinical
and social psychology. Experts in the field of education have also been
laggard in producing sophisticated knowledge in this field. A recent
promising development is seen in the intervention programs that should
pave the way for increased research on intelligence and consequently
help produce culturally valid conceptualizations and assessment of
intelligence.
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The story is told of a discourse on mind, self, and intelligence that occurs
in one of the seminal books of traditional knowledge, the Upanishad
(Radhakrishnan, 1953). There is a learned man, Narada, who commutes
between the land of gods and humans – he is dissatisfied in spite of his
knowledge of books, which he teaches to humans; he wishes to know the
nature of the self. He seeks out a wise man who is innocent of scriptural
and book knowledge but is virtuous and practices love for all; this
man is truly innocent like a five-year-old child. But he knows about
the self. Narada asks him for lessons on self-knowledge, because he has
heard that those who have such knowledge live beyond sorrow, and
Narada says he is sad because he cannot cross over to the other side of
sorrow! The wise man tells Narada to describe what knowledge he has
already acquired, and then they can discuss how to go beyond it.

name, speech, and mind

Narada’s knowledge is vast – he knows the scriptures, mathematics
and astronomy, medicine, warfare and weapons, the science of natural
disasters, serpents, and the fine arts of dance and music. The boy-like
wise man remarks that is good, you know the Name (declarative and
procedural knowledge?), and as far as nomenclature goes, you should
pursue it and be happy.

Narada asks, but is there not something beyond the knowledge of
names?

Speech and language lie beyond Name. It is through speech and
language that one can articulate the knowledge of the scriptures, the

270
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sciences, and the difference between good and bad. Without speech,
one cannot even distinguish truth from falsehood and cannot articulate
why something is pleasant or unpleasant.

But is there something greater than speech and language, Narada
persists. Mind is certainly greater than both Name and Speech. It is like
the closed fist, which holds, as it were, the two nuts of name and speech.
It is the internal organ that makes choices and determines how to act to
get what is in one’s mind. If you have in mind to learn the scriptures and
the sciences, you will find a way to learn them. When you have in mind
to enjoy this world, you will then desire the pleasures of the world. Mind
may thus appear like the self, because it acts like an agent, has authority
for desired action. Greater than mind is will; without will, there is no
action. However, greater than will is thought. An unthinking person may
be learned, but would be ignored by others. When one thinks, one wills,
then one reflects, and uses speech and speaks of what one knows. If
one is thoughtful, people listen to him even if he does not have a vast
knowledge. For if he speaks without thinking, people will say he must
not be intelligent, for how can he speak like that! Know the nature of
thought. One who knows the nature of thinking becomes endowed with
intelligence and all the advantages of being intelligent. He wavers not
and lives in an unwavering world; he becomes free of sorrow.

definitions and theories

The major components of intelligence are found in the preceding dis-
course. It begins with the declaration that referential knowledge, a
knowledge consisting of taxonomies, is not the essence of intelligence.
Rather the ability for discriminating thinking is the hallmark of intelli-
gence. The discourse describes a hierarchy. We know the name, but then
we use speech and language to articulate exactly what we know. We can
then put our mind to obtain what is known. We will, following what is
in our mind, only upon thinking and reflection.

Definitions of Intelligence

Sternberg (1990) has proposed that the diverse theories of intelligence
could be viewed within a taxonomy of metaphors. The top branch of the
taxonomy distinguishes between inward-looking metaphors that focus
on the mental capabilities of the individual without much concern for
what this means for social interaction. In contrast, the outward-looking
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metaphors view intelligence as a set of behaviors to be evaluated within
the context of an individual’s society. The definition of intelligence in the
preceding discussion is certainly inward looking, as is typical of the defi-
nitions from the classical literature of India written in Sanskrit. We will
discuss the common concepts of intelligence found in the classical In-
dian philosophies (Zimmer, 1951).

Indian Philosophical – Psychological View of Intelligence

The notion of intelligence and its functioning in Indian tradition have
been approached in different schools of philosophy in the context of dis-
course on knowledge. In an unbroken cultural tradition of some 3,000
years, one of the main topics of conceptual interest has been in philo-
sophical psychology: how the mind is to be analyzed, trained, and de-
veloped to explain and obtain the religious goal of enlightenment and
release from rebirth. The idea of intelligence (buddhi in Sanskrit) is an
important epistemic concept in almost all philosophical systems. Here it
is possible only to indicate some of the main structures and attitudes of
Indian thought involving the concept of intelligence. Buddhi is the closest
translation of intelligence. Etymologically, buddhi derives from budh, to
be conscious (of), plus ti, a suffix indicating act, state, or fact. Its earliest
meaning is evident as “awareness, consciousness.” Intelligence in the
Indian philosophical treatises has been treated as a state, a process, and
an entity, the realization of which depends upon one’s own effort, persis-
tence, and motivations (Srivastava & Misra, 2000). Das (1994) has noted
that the concept of intelligence in Indian philosophy refers to “waking
up, noticing, recognizing, understanding, and comprehending. In con-
trast to the usual meaning of intelligence, as understood in the western
literature, Buddhi includes such things as determination, mental effort,
and even feelings and opinions in addition to such intellectual processes
as knowledge, discrimination, and decision making” (p. 387). Thus, an
intelligent person is thought to be capable of knowing the intention of
others, is polite, and refrains from self-praise, shows initiative, interest
in work, and lacks rigidity. Intelligence characterizes practical under-
standing situated in real life regarding self, others, objects, and the total
habitat of a person (Srivastava & Misra, 1996). Like Western thought, the
Indian view emphasizes the role of genetic and environmental factors in
determining a person’s intelligence. Persons reap the fruits of their own
karma (deeds), and the karma passes through generations. Intelligence is
seen as the result of one’s own karma, and the child inherits it from his or
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her parents. However, the expression of this genetic endowment de-
pends upon the child’s own deeds and effort (Srivastava & Misra, 2000).

Intelligence and Consciousness

Enumerating the relationship between consciousness and the physical
structure, Das (1994) has noted that according to the Eastern views, pure
consciousness is at the top with no material basis. From consciousness
evolves discriminative intelligence or buddhi. The consciousness of one’s
own identity as an individual emerges from discriminative and evalua-
tive intelligence. Mental functions evolve secondarily out of intelligence
and ego defense. Next to evolve are the five perceptual abilities (see-
ing, hearing, smelling, tasting, and kinesthetic) and five motor abilities
(speech, grasping, locomotion, reproduction, and excretion). These abil-
ities are then attached to the five basic elements or natural substances:
earth, light, water, wind, and space. In the Indian view, motor organs,
like sensory organs, contribute to one’s experience and knowledge. A
list of words commonly related to intelligence include buddhi, acquired
knowledge (vidya), conscience (vivek) built on experiential knowledge,
and knowledge through discourses (jnana) and their antonyms. Buddhi
is achieved through karma or deeds and is characterized by a pragmatic
understanding of the self and of the life situation. Vidya is acquired
through the exercise of intelligence. Vivek refers to experiential intelli-
gence derived from perceptual analysis, analogical reasoning, and ma-
terials learned from books and authorities (Das, 1994). Jnana is acquired
through the discourses with a wise teacher (guru). Egotism is the greatest
stumbling block in acquiring knowledge.

Buddhi is also considered within an “outward metaphor” as it in-
cludes the contextual aspects of intelligence comprising the appropriate
situation (desh), time (kala), and the person (patra) for whom intelligent
action is intended or directed. However, to acquire a pure form of intel-
ligence, not only the context, but also the sources of knowledge have to
be left behind. Why? Intelligence is not static; it evolves. Pure or discrim-
inating intelligence has to rise above the activities of the mind (manas),
as the mind is too close to the sources of knowledge and thus is likely to
be contaminated and constrained by these and, consequently, becomes
fickle and idiosyncratic. Therefore, discriminating intelligence needs to
distance itself, taking on the role of a witness rather than a participant,
witnessing the activities of the mind (Das & Thapa, 2000). Intelligence
of the pure or discriminating kind is constantly evolving, getting closer
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to a state of “pure” knowledge by dint of an individual’s efforts. These
efforts are not only directed toward obtaining valid and appropriate
knowledge as the Euro-American view confirms but are also directed at
attempting to rise above the influences of desire and unfavorable tem-
perament through right ideas, efforts, and reflections. Intelligence and
wisdom can be had only when you are connected, united, or disciplined.

The undisciplined have no wisdom,
no one-pointed concentration;
with no concentration, no peace;
with no peace, where can joy be?

When the mind constantly runs
after the wandering senses,
it drives away wisdom, like the wind
blowing a ship off course.

(Mitchell, 1988, pp. 58–59)

In the case of human beings, ever higher states can be achieved until a
stage is reached where the distinction between the knower and the object
of knowledge becomes non-existent. Intelligence, then, takes on the form
of the object, culminating in the process of knowing (Radhakrishnan,
1948; Zimmer, 1951). The preceding concepts of intelligence partly re-
peat the citation at the beginning of this chapter. These are also echoed
in the widely read book of discourse that takes place between a uniquely
revered teacher (Krishna) and his star pupil (Arjun); this discourse writ-
ten in the Bhagabad Gita (Radhakrishnan, 1948) has influenced contem-
porary thinking in India, comparable to the influence of the Bible on
Euro-American literature. Therefore, it is worthwhile to conclude the
present section on the ancient concepts of intelligence in India by para-
phrasing relevant parts of the Bhagabad Gita (Radhakrishnan, 1948)

1. Buddhi is above the mind, which is above the senses.
2. Buddhi is subject to confusion, error, and distortion, especially if it

depends on the senses. It can know things as they truly are. Desire
and lust, as well as anger, obscure knowledge.

3. Buddhi is something that some people have, while others do not
(including wisdom and good judgment).

4. Buddhi is a cognitive entity, hence a mode of thought.
5. Buddhi is also affective and purposive. Reason, will, emotion, cog-

nition, judgment, decision – all share in some parts the meaning
of buddhi.
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history of research

The Concept of Intelligence: Two Modern Philosophers

Intelligence in the Thought of Sri Aurobindo
For Sri Aurobindo (McDermott, 1988), buddhi can be translated as under-
standing. We paraphrase his views to show the continuity of the concept
from ancient times. According to Sri Aurobindo, intelligence or under-
standing must be purified. The process of purification of intelligence
consists of excluding from it the action of the mind, which is dominated
by sensory experience and memory, since these merely consist of the re-
cording of perceptions of all kinds without distinguishing between right
and wrong, true and illusory. Such impure intelligence is without higher
principles of judgment and discrimination. A proper perspective can be
gained by overriding the constant play of habits of thought. These com-
prise desires, prejudices, and prejudgments. These have to be expunged
and challenged by discriminating reasoning. This kind of “pure” under-
standing or intelligence separates animals from human beings. It has
been useful in the development of man’s intelligence as distinct from
the intelligence of animals (Sri Aurobindo, 1922, p. 353). His conceptu-
alization of intelligence closely reflects the same in Bahgabad Gita as
summarized here; it is the whole action of the mind that decides, dis-
criminates, and determines both the direction and use of our thoughts
and actions.

The human mind engages in two kinds of intellectual activities, one
lower than the other. The first obvious function of the mind is inference
and reasoning based on sense experience. The senses sometimes mislead
and, therefore, hinder the procurement of true knowledge – a theme that
occurs in the Bhagabad Gita. But the yet higher function of intelligence
is self-awareness, using the mind to know about oneself. According to
Aurobindo, this is a unique characteristic of human intelligence that
bypasses sense knowledge. The ultimate goal of intelligence is direct
cognizance without the mediation of the senses, and hence without the
distortions brought about by the ego (Sri Aurobindo, 1939) .

If a man keeps dwelling on sense-objects,
attachment to them arises;
from attachment, desire flares up;
from desire, anger is born;

from anger, confusion follows;
from confusion, weakness of memory;
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weak memory – weak understanding
weak understanding – ruin.

(Mitchell, 1988, p. 58)

Intelligence in the Philosophy of J. Krishnamurti
As an original thinker Krishnamurti (1973) succeeds Aurobindo in the
history of thought in India. His discussions and discourses have been
carried out in several countries of Europe and in North America and
recorded in print and conducted in television (Krishnamurti Foundation
of America via Internet). Shringy (1976) also provides one of the con-
temporary reviews of his thoughts. Intelligence, to Krishnamurti, is the
harmony of reason, emotion, and action. The intuitive rather than ratio-
nal discernment of truth and falsehood is intelligence. Intelligence is the
ability for knowing, reasoning and conceptualization without involving
emotion. Intelligence is the inherent capacity to feel as well as to reason,
and both capacities are equally represented (Shringy, 1976). It is the will
of comprehension arising out of love that brings about intelligence. That
is why he says that intelligence is the completeness of being, the fruition
of the life processes.

Intelligence is total action that wipes out the sense of incompleteness
entirely. Intelligence is the action of understanding. As Krishnamurti
puts it, if we understand the functioning of our own thought and emo-
tion, and thereby in that action become aware, then there is intelli-
gence. To Krishnamurti, intelligence is truth, completeness, beauty, and
love itself. These ideas are similar to Plato and Aristotle’s truth, beauty,
and goodness. To understand the environment, whatever it may be, is
intelligence: The environment is the relationship of the individual with
things, with people and with ideas. It is only when we fully understand
the significance of environment and see its value that there is intelli-
gence. These ideas seem to be an echo of Vygotsky (Vygotsky, 1978) in
regard to the social–historical determinants of thought, language, and
action. Krishnamurti’s philosophical ideas have been reviewed in sev-
eral sources including Shringy (1976) and the Krishnamurty Foundation
of America (www.kfa.org).

current research

In reviewing contemporary research on intelligence, first we select two
studies that show the continuity of the concept from ancient times
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as these are reflected in prevalent proverbs and lay people’s ideas of
intelligence.

Proverbial Representation of Intelligence

Srivastava and Mishra (1999) made an analytical study of Hindi
proverbs to understand the notion of intelligence as prevalent in the
vernacular or folk tradition of north India. In this study 393 proverbs
having a bearing on intelligence were collected and content analyzed.
The analysis revealed that intelligence is characterized more as a valued
procedural potentiality. It is classified into categories, that is, social com-
petence, reasoning and problem solving, personality and motivation,
and communication skills. About half of the proverbs stressed on the
social competence of the individual, particularly one’s sensitivity to the
context and practical thinking. The analysis of proverbs revealed that
the proverbs are largely concerned with three aspects of intelligence.
First, there are proverbs focusing on the structure and determinants of
intelligence. Second, a large chunk of proverbs describe the characteris-
tics of an intelligent person or behavior. Third, the characteristics of an
unintelligent person or behavior are also enumerated in these proverbs.

From the analysis of proverbs, it was revealed that intelligence is con-
sidered essential for acquiring knowledge. In fact, it has been treated
synonymously with “knowledge.” It is thought to be the supreme
wealth and the greatest power. Intelligence is considered the real ba-
sis of discrimination among individuals. One is also judged intelligent
on the basis of the outcome of one’s actions. Practical intelligence is
situated in the social context, and a limited number of individuals are
fortunate enough to have both academic and practical types of intel-
ligence. Exposure to varied environments is considered important for
inculcating intelligence.

Proverbs reflect popular beliefs regarding intelligence; these are
in agreement with the notions of the two popular philosophers, Sri
Aurobindo and Krishnamurti. In turn, the essence of their views can
be found in the ancient Indian history of thought. The analysis shows
that Indian society accords high priority to intelligence and intelligent
people (Srivastava & Mishra, 1999). The Western theories of intelligence
are rooted in a positivist notion of knowledge and empiricist approach
toward its understanding. Except Piaget and Vygotsky, who localized
intelligence in action, the majority of researchers consider intelligence in
terms of disposition, ability, or attribute of the person that is manifested
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in physiological, verbal, and behavioral forms. In contrast, the Indian
conception of intelligence is process oriented and tied to the context.
Intelligence in the Indian context stands for an adaptive potentiality of
a person in different domains of life. It is not restricted to the cognitive
domain alone. This adaptive potentiality consists of a range of skills that
help one to overcome the life problems, to grow, and become what one
wants to be. (Srivasta & Mishra, 1999)

Laypeople’s Conception of Intelligence

Srivasta and Mishra (1999) also report a very interesting concept of in-
telligence among lay people. Participants (n = 1,885), varying along
the dimensions of ecological context (rural or urban), schooling, age,
and gender, from five localities volunteered for the study. Responding
to an open-ended question, participants described the characteristics
of an intelligent person. Analysis revealed four major dimensions of
intelligence: cognitive competence, social competence, competence in
action, and emotional competence.

The construal of intelligence in the Indian context is not limited to the
cognitive domain alone. This is consistent with the ancient views and
those of the two contemporary thinkers reviewed here. In addition to
cognitive competence, Indians stress social and emotional competence
as well as the modes of task accomplishment. Although about one-third
of the laypeople’s responses were related to the cognitive domain, two-
thirds of responses referred to other domains. The main points are sum-
marized here:

1. Cognitive competencies such as sensitivity to context, reflection,
communication, and decision making

2. Social competencies such as helping the needy, obedience, service
to elders, and following norms

3. Emotional competencies including control of emotions and pa-
tience

4. Action competencies such as commitment and efficiency were
prominently reported by lay people

Some less frequently reported attributes included emotional compe-
tencies such as health consciousness, non-extravagance, honesty, good
conduct, seriousness, religiousness, and empathy. Other attributes in-
cluded qualities of task accomplishment such as working hard and being
systematic.
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Metacognition, or the ability to know one’s strengths and weaknesses,
was an important part of intelligence as conceived by lay people. We
suggest that consistent with Krishnamurti’s idea, one thing appears
to emerge from a holistic view of both the layman’s point of view as
well as the previous study of common proverbs: The understanding
of one’s environment, whatever it may be, constitutes a major part of
intelligence.

current techniques of assessment

A Break With the Past: Contemporary Research in India
is Mostly Euro-American

The majority of professors who taught me graduate courses in psychol-
ogy at Patna University had degrees from Europe and the United States.
One who influenced me the most and introduced me to intelligence and
experimental methods earned his doctorate degree from the University
of Edinburgh; he worked with Godfrey Thompson, a classic scholar in
factor analysis. There were also two alumni of the University of London,
and one of Cambridge University who took courses from students of
Fredrick Bartlett. My professor with an American Ph.D. had graduated
from the University of Michigan; he was taught by luminaries such as
Theodore Newcomb. Even as an undergraduate at a different univer-
sity in India, I had professors with degrees from universities of Oxford,
London, Berlin, and the Teacher’s College, Columbia University. My
case was not unique – among my contemporaries most had professors
who were similarly qualified. Many of my cohorts, after completing
their M.A. degrees, became lecturers in psychology and eventually went
to European and American universities for doctoral work. Many came
back to work in India, and some of those who stayed outside India
influenced Indian research through collaborative projects with former
colleagues and students. It is then not surprising that contemporary
Indian psychology is Euro-American, so much so that to correct the ex-
cessive influence of the West, a small group of those psychologists have
started a movement for “indigenous psychology” and have begun to
look at the ancient roots discussed in the earlier part of this chapter.
However, Euro-American psychology prevails as the review of research
given next will demonstrate. Some of that research, however, is not very
good.
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The Practice of Intelligence Testing in India

Intelligence testing in India, as Sinha (1983) has observed, remained for
a long time one of the most popular academic pursuits for psychologists
and educators. Harper (1960) observed that 40% of the test development
work in India was related to intelligence. Kumar (1991) has reported that
until 1988 about 43% of doctoral dissertations and institutional studies
on test development were related to intelligence and about 2% to social
intelligence.

The use of psychological tests in India was first initiated by Christian
missionaries. It was Dr. Rice who first attempted the standardization
of the Binet-Simon Test in India in Urdu and Punjabi (Sinha, 1983). In
1934, Mahalanobis for the first time attempted to devise and administer
a group test of intelligence in Bengali (Mukherjee, 1993). In the opin-
ion of several reviewers, psycho-educational assessment is weakened,
a neglect of proper conceptualization, theoretical analysis and method-
ological rigor (see Kulkarni & Puhan, 1988; Mukherjee, 1993; Saraswathi
& Dutta, 1987). Evaluating the quality of adapted tests, Sinha (1983) ob-
served, “the so-called adaptations were no more than imperfect transla-
tions of some Western tests. Rarely was the exercise of back translation
attempted, and even more rarely was the appropriateness of items for
the changed socio-cultural context examined” (p. 19). A short review
nevertheless is warranted.

The National Library of Educational and Psychological Tests
(NLEPT) at the National Council of Educational Research and Training
(NCERT) aims at collecting Indian and foreign tests and periodically
brings out bulletins containing information about Indian tests in print.
The NLEPT also brings out critical reviews on published tests in its
bulletins (so far 29 bulletins have been published; Mohan, 1993) and
has published Indian Mental Measurement Handbook; Intelligence and
Aptitude Tests (Jain, 1991). The NLEPT has information on 43 pub-
lished intelligence tests in India and five unpublished tests (Srivastava,
Tripathi, & Misra, 1996). Out of these tests, the maximum number of
tests (51%) was available in Hindi, followed by non-verbal (19%) and
English (14%) tests. Only 5% of the tests were available in Gujurati and
2% each in Bengali, Marathi, and Tamil. Further, the majority of tests
(81%) were administrable in group settings.

School counselors in India do the job of both school psychologists
and vocational counselors. What are the tests of intelligence they use?
Srivastava et al. (1996) in their report mention the following: with regard
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to the particulars of intelligence tests used in their day-to-day practice,
the school counselors mentioned only four tests, that is, Raven’s Stan-
dard Progressive Matrices (SPM) (96%), the test of General Mental Abil-
ity by Jalota (27%), Bhatia’s Performance Battery (22%), and an Indian
adaptation of the Stanford-Binet test by Kulshrestha (4%). Their overall
satisfaction with the tests was not good. They made additional efforts
to achieve a dependable measure of intelligence in varied ways, that
is, use of more than one intelligence test (42%), scholastic achievement
(27%), teacher’s rating (11%), students’ interview (9%), observation of
students’ behavior (7%), and parental interview (7%). On the meaning
of intelligence, about one-third of school counselors conceptualized in-
telligence as one that enables the students to adjust to the environment.
Some considered it a global capacity (15%), and others as a composite
of different mental abilities (15%).

The psychometric tradition in India has not been as much concerned
with the sociocultural milieu or ecology within which behaviors take
place. Attending to the sociocultural characteristics requires focusing
on those characteristics and traits or skills that are valued in a society.
Apart from a few preliminary works (Das, 1994; Naglieri & Das, 1997),
little systematic effort has so far been made in this direction.

Selected Studies on Intelligence as a General Ability (IQ)
General Intelligence

Kurian and associates (Kurian & Sharma, 1988) discuss a theoretical
view of the concept of intelligence in terms of cognitive processes. They
take a stand between heredity and environment in conceptualizing gen-
eral intelligence, for their review suggests that a general developmental
mechanism may show considerable flexibility and modifiability of intel-
lectual ability. Language and thought were perceived as worthy of study
using a general developmental mechanism. They believe that, whereas
some areas of language development may be parallel to cognitive
development, other specialized functions such as syntax may be au-
tonomous in later adult life, that is, independent of general intelligence.
An emphasis on the cognitive science perspective is also evident in the
writings of Gupta (1991). The objective of cognitive science, according
to him, is to discover the representational and computational capacities
of the mind. Several other researchers have focused on the relationship
between general intelligence and school achievement. For example, Per-
shad (1987) examined the Wechsler Adult Intelligence Scale–Revised
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(WAIS-R) as it relates to a course in arithmetic and concluded that the
arithmetic subtest in WAIS-R should not be timed for Indian subjects.
The author argued that particularly in the case of older subjects, 50 years
or above, speed was not an important consideration, but power was, as
older subjects performed better than younger subjects when speed was
not taken into account. Rani and Mehrotra (1991) used certain abili-
ties from Guilford’s structure of intellect model, which they believed
would predict achievement in chemistry. They found that achievement
in chemistry was significantly related to seven factors including conver-
gent and divergent production of semantic relations, divergent produc-
tion of symbolic units, and convergent production of symbolic transfor-
mations.

Gupta, Mukherjee, and Chatterjee (1993) examined factors affecting
academic achievement of adolescents in West Bengal. Using a sample
of 1,453 students from 64 urban and rural schools, they found wide
variations in intellectual level (measured by the Standard Progressive
Matrices) with the mean value being highest for urban boys and lowest
for rural girls. Intelligence was found to be highly correlated with aca-
demic achievement. Sudhir and Muraleedharan-Pillai (1987) examined
science achievement in relation to intelligence and socioeconomic sta-
tus (SES) in a sample of secondary school students. The results thereby
confirmed the earlier findings: Subjects from high SES and with high IQ
obtained higher science achievement scores than subjects from lower
SES and with lower IQ.

The personality correlates of intellectually superior and gifted stu-
dents have been investigated with differing results. For example
Chaudhari and Ray (1992) observed significant difference in the self-
concept and locus of control of intellectually superior and normal stu-
dents. However, Gautam and Singh (1992) did not find any difference
in self-concept and academic motivation of gifted and average and low-
ability students. Studying the consequences of consanguinity on cogni-
tive ability, Afzal (1988) noted that inbred subjects obtained lower verbal
and performance subtest scores on WISC-R. The effects were particu-
larly pronounced if subjects lived in rural areas rather than in suburban
areas. Although intelligence has been treated as an independent vari-
able in a number of studies, the influence of intelligence on various
psychological processes has been dealt with in a cursory and superficial
manner, their selection often being random and at times logically unten-
able. This is best illustrated by a brief review of findings: Groups high
and low on social intelligence differed in their interpersonal judgment
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(Pandey, 1992); social and occupational class significantly influence sub-
jects’ intelligence (Srivastava, 1993); extroverted girls were more intel-
ligent (Sharma & Bansal, 1991–1992); highly intelligent subjects scored
higher on social, democratic, and knowledge values (Padhan, 1992) and
were more creative (Gupta & Chandradash, 1994); and urban children
obtained higher scores than rural children (Yenagi, 1993; see Das &
Thapa, 2000). Some exceptions were also there. One such study is by
Srivastava (1992), who examined the role and nature of intellectual pro-
cesses in sex role adoption (SRA) and has meaningfully interpreted the
results. A sample of 960 children studying in private, government, and
corporation schools was studied, and it was observed that intelligence
did not have any major effects on SRA. Focusing on cognitive factors,
he argued that though intellectual growth may play a profound part in
initiating gender role development, intellectual development itself was
a product of social developmental forces and not influenced by purely
intellectual types of stimulation. These views bear close correspondence
with those of Piaget (Das & Thapa, 2000).

assessment of cognitive abilities

Piaget’s Framework

Within the Piagetian framework, some studies have explored the field
of cognitive development more or less on the lines of Piaget (Kulkarni
& Puhan, 1988). One such attempt was made by the child study unit
of NCERT (Kulkarni & Puhan, 1988). The team adapted cognitive tasks
from the original Piagetian tasks for studying the levels of development
of the concept of speed. It also collected data on children’s intelligence
as measured by Draw-A-Man test, SES, and the educational background
of both parents. It was observed that the development of cognitive oper-
ations involved in the concept of speed among Indian children follows
the same pattern as those of Genevan children studied by Piaget.

Information Processing

The cognitive revolution gave rise to an information processing ap-
proach to intelligence. This has not been ignored by contemporary
researchers in India in the field of intelligence. Research in India has
concerned itself with memory, reaction time, and speed, as well as cog-
nitive information processing relating to reading, attention, aging, and
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personality. Even the traditional yogic consciousness has been studied
using evoked potentials or event-related potentials (Das & Thapa, 2000).
Working memory and speed of processing are two of the major concepts
that have guided contemporary Indian research on intelligence. A sam-
ple of studies is summarized next. Agarwal and Kumar (1992) examined
aging in adults without dementia in terms of memory capacity and pro-
cessing speed and concluded that the speed of processing was the most
important predictor of everyday memory. Speed as an index of intel-
ligence, an influence from Jensen’s attempt at defining g in terms of
speed, has been used by some researchers including Mohan and Jain
(1983). The aim of this study was to separate prior learning in school,
and speed as measured by reaction time as two predictors of school
achievement. Examining gifted and normal children, and children with
mental retardation, the authors noted that setting aside the influence
of prior learning, reaction time could be used as a measure of intellec-
tual ability. However, although reaction time distinguished between the
three groups hierarchically placed on a scale of general intelligence, it
would be necessary to demonstrate within each group whether or not
reaction time was related to individual differences in intelligence (Das
& Thapa, 2000).

The relationship between indices of reaction time and crystallized
and fluid intelligence in different age groups was studied by Agarwal
and Kumar (1993). It was found that the nature of processing varied in
terms of the dimensions of intelligence, and the relationship between in-
telligence and reaction time was moderated by task variables. Another
study by Sen, Kurseja, and Chatterjee (1988) made a more sophisticated
use of reaction time by adopting a dual task performance paradigm. The
contrasting groups were proofreaders, telephone salesmen (telephone
advertising), and clerical workers in an office. As expected, proofreaders
processed visual messages better than auditory messages, whereas the
opposite was true of telephone salesmen. Clerical workers processed
visual messages only slightly better than auditory messages. In a the-
oretical essay, Anima Sen (1991) provided definitive support for using
information processing speed as an alternative measure of intelligence.
She argued that information processing speed as indexed through reac-
tion time, inspection time, short-term memory, iconic image duration,
and the like, may be used for the diagnosis of functional psychoses, and
furthermore, assessment of personality in terms of signal detection pa-
rameters was a definite possibility. Unfortunately, however, empirical
research of sufficient weight is lacking in support of relating any of these
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measures to personality and psychiatric conditions that cannot be de-
tected by the various subtests of, for example, standardized intelligence
tests such as the WISC-R or WAIS-R.

Numerous other studies on memory did not yield any results
unique to Indian subjects. For example, Gupta (1985) demonstrated
that mnemonic devices facilitated recall of order in memory experi-
ments. Gupta (1989) showed that when tasks were elaborated during
encoding, free recall and recognition of words were better and improved
significantly. However, these results were statistically significant only in
the case of recognition. Continuing in the same vein, Kurtz, Borkowski,
and Deshmukh (1988) related intelligence, metamemory, and memory
performance. However, the reach of this study was far wider; it included
a relationship between these cognitive abilities and the home environ-
ment. Based on their findings, the authors concluded that the home en-
vironment and the richness of children’s metamemories must be taken
into account to explain performance on laboratory and academic tasks.
Some studies have used attention and arousal in relating these to mea-
sures of intelligence and information processing. For example, Mohan
and Bajaj (1983) demonstrated that fluctuation of attention as measured
by a classic Gestalt task involving a reversible figure was related to dif-
ferences in intelligence represented by a sample of gifted children, chil-
dren of normal intelligence, and mentally retarded children. Dwivedi,
Mishra, and Chaturvedi (1986) induced arousal by manipulating high-
or low-intensity white noise while the subjects processed 3-letter words.
It was seen that high noise was relatively detrimental as compared with
low noise.

Memory and personality research has been largely influenced by
Eysenck’s extraversion and neuroticism dimensions. For example,
Helode and Sawade (1985); Helode (1985); Kumar, Malhotra, and Jerath
(1986); and Tanwar and Kumar (1986) used introversion–extraversion
versus neuroticism–stability as their major dimension. However, they
failed to add anything new. Helode and Sawade (1985) examined the re-
lationships among verbal maze learning, general intelligence, extraver-
sion, and neuroticism; they concluded that on verbal maze learning,
which was a timed test and scored as latency extroverts were faster,
neuroticism was related to slow learning time. Helode (1985) exam-
ined paired associate learning in terms of extraversion–introversion and
noted that there were stable relationships between extraversion on the
one hand, and verbal learning and the use of mnemonic strategies on
the other.
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The Stroop test has been used in a few studies, less as a measure of
attention than as a measure of verbal ability (Pati & Dash, 1990a), but
in these studies memory impairment was complicated by anxiety and
depression. However, the older subjects (all subjects were more than
60 years of age) showed deterioration in performance on tasks that re-
quired speed. It is a good sign that this study as well as other studies have
obtained the same results with regard to aging as studies cited in the
Euro-American literature. In another study, Pati and Dash (1990b) inves-
tigated whether intelligence and specific cognitive abilities were related
to the academic achievement of grades 3 and 5 school children who were
high and low achievers. They found that grade, gender, and achieve-
ment level had significant effects on Stroop scores. Negative correla-
tions between Stroop scores and Progressive Matrices were obtained.

A related area is cognitive style. In their attempt to explore the re-
lationship between cognitive style (field dependence/independence)
and nonverbal intelligence, Biswas and De (1992) affirmed that cog-
nitive style was positively and significantly correlated with nonverbal
intelligence. Mukhopadhyay and Dash (1999) examined the change in
cognitive style with age and its relationship with intelligence and locus
of control in children. Results revealed progressive change in cognitive
style from field dependence to field independence with age. A positive
relationship between Raven’s Colored Progressive Matrices and Field
Independence was found.

Mathur and Das (1997) explored the use of an objective performance
test and planned composition, two important aspects of conceptual
planning in managerial work. To this end, two tests – planning com-
position (Das, 1980) and an objective performance Crack-the-Code test,
which was like the game Master Mind (Das, Kar, & Parrila, 1996), were
used in this study. The specific aim was to find out the connections be-
tween Crack-the-Code and planned composition. Their choice of strate-
gies and justifications as written in their composition were then rated
by three judges. The participants were engineering students in a course
on management. The study confirmed the positive correlation between
Crack-the-Code performance and planning strategies and justifications;
when the participants were divided into low, medium, and high per-
formers on Crack-the-Code, they could also be similarly arranged on
composition. The authors comment that both tasks can be used for se-
lection of potentially good managers.

We have encouraging evidence in these Indian studies for the appli-
cation of information processing tasks to intelligent behavior.



P1: GnI
0521808154c09.xml CY344/Sternberg November 19, 2003 10:25

Indigeneous and Shared Intelligence in India 287

contemporary research on cognitive abilities
and effect of schooling

PASS Theory of Intelligence and Cultural Universals

The Planning, Attention-Arousal, Simultaneous, and Successive (PASS)
cognitive processing model is described as a modern theory of ability
within the information-processing framework (Das, Naglieri & Kirby,
1994). It is based on Luria’s analyses of brain structures (Luria, 1966).
Luria described human cognitive processes within the framework of
three functional units. The function of the first unit is cortical arousal
and attention; the second unit codes information using simultaneous
and successive processes; and the third unit provides for planning, self-
monitoring, and structuring of cognitive activities. Luria’s work on the
functional aspects of brain structures formed the basis of the PASS model
and was used as a blueprint for defining the important components
of human intellectual competence. The Das-Naglieri Cognitive Assess-
ment System provides the tests for PASS (Naglieri & Das, 1997). Thus,
arising out of the clinical work of Luria that lead to the formulation
of the three functionally organized blocks of the brain, research with
the four PASS processes has integrated Luria’s notions with cognitive
psychology. The result is a model of cognitive processes that appears
to have distinct advantages over standard IQ tests bereft of theory and
implications for ameliorating cognitive deficits. The PASS theory in its
present and earlier versions, and the tests that were derived from it,
have been applied to different ethnic groups in several countries, and
we have obtained the same results. When differences were observed,
however, these could be explained meaningfully (Das, Kirby, & Jarman,
1975; Das, Naglieri, & Kirby, 1994). It provides an example of a cultural
universal, which we discuss next.

In spite of the obvious differences in cultures of Indian and American
children, and the warning that intelligence tests given to children in
India must take into account the attitudes toward test-taking (see
Sternberg, 1990), there is an equalizing agent, which is schooling. The
effects of schooling act as levelers, allowing the schooled children to
take on the attitudes of American school children while doing intelli-
gence tests. Schooled children in Westernized schools seem to share the
same set of core efficiencies in India as in Euro-American schools –
attention to words and grammar, formalities of the writing system,
and, above all, decontextualization of learned material. Both Olson and
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Scribner caution us not to assume a general intellectual development
due to schooling outside those that are connected to reading and writ-
ing (see Das & Dash, 1989). Test-taking attitude is an integral part of
schooling. Therefore when language is not a barrier and the tester is of
the same linguistic and cultural community as the student, there is little
reason to expect that results of intelligence tests will not have cultural
validity for children in school.

The following results of two recent studies using the Cognitive
Assessment System (CAS; Naglieri & Das, 1997) for children in
Bhubaneswar and Bombay proves the point. It should be noted that
the two cities are located in culturally different parts of India, and yet
that should not matter as both samples were school students. This will
be further reinforced when we review the effect of schooling in a subse-
quent section.

In the Bhubaneswar study CAS data was obtained from 80 children
5 to 16 years of age. An important evidence that the test “works” is the
normal distribution of the scores. The CAS has a “full score” equivalent
to an IQ and scaled scores for its four processes; Planning, Attention,
Simultaneous, and Successive. The full score distribution was normal –
a mean of 98.9 and a standard deviation (SD) of 14.97, approximating the
ideal of a mean of 100 and SD of 15. Further, the data provided support
for the construct validity of the processing scores. Those with low scores
in Simultaneous were poor in understanding problems in math and in
comprehension of what they read; those with low scores in Attention
were a bit hyperactive as distinct from those who could not manage
their time and finish homework (poor in Planning) (Mishra, Mohanty,
& Nanda, in preparation).

In a Bombay study by Mehta (2001), PASS processes of 100 low-
achieving (LA) children and 100 high-achieving (HA) were assessed
with the help of the CAS. The results indicated that the cognitive pro-
cesses of PASS processes and the full-composite score of LA and HA
groups of school children differed significantly, and the means indi-
cated that the HA group was superior to the LA group. Their mean CAS
full-scale scores were 88.69 (low) contrasted to 109.26 (high). The HA
group was distinctly better in Simultaneous and Planning, and not so
much better in Attention, as shown by discriminant function analyses
that Mehta performed on the processing scales.

The sample consisted of male students from grades 5, 6, and 8 of
six English medium schools of suburban Mumbai. The criterion for
selecting the LA children was that their grand total for the previous
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year’s final examination marks was 1 SD below the class mean. Like-
wise, the HA children had their grand total 1 SD above the class mean.
The entire group of 200 children had scored above the 50th percentile on
the Progressive Matrices (Standard and Color). Thus, according to that
classification, they were all in the intellectually average to intellectually
superior range.

Incidentally, Mehta’s study used Progressive Matrices scores for en-
suring that the groups had comparable intelligence. Thus the sensitivity
of CAS to differences in school achievement is evident here, and the
process differences can be meaningfully related to HA and LA results.
Construct validity of CAS in these two samples of Indian school children
is clearly supported.

Context of Schooling and Its Cognitive Consequences

In developmental literature, it is widely accepted that the “structure” of
a child’s intellect is shaped and nurtured by a variety of contexts and
cultural milieu in which he or she grows up (Wagner & Spratt, 1987).
Schooling provides one such manmade context, which is almost taken
for granted for every child in the Western world; developmental infer-
ences in respect of intellectual progression are confounded by factors
of schooling at least beyond age 5 (Rogoff, 1981). Cross-cultural studies
have demonstrated that schooling has a marked impact upon perfor-
mance on a variety of classification, memory, and reasoning tasks (Cole
& Scribner, 1977; Rogoff, 1981; Sharp, Cole, & Love, 1979). In summariz-
ing their results on a wide variety of cognitive tasks, Sharp et al. (1979)
reported strong education-related effects for tasks that were less struc-
tured and more hypothetical, or which required taxonomic principles
as the correct basis of classification. However, education-related effects
were greatly reduced and age-related effects were more prominent for
tasks that were well structured or would be solved by taking recourse
to real world knowledge. It will be apparent from the Indian studies
described here later that just like the other studies, schooling does not
influence performance on all tasks in an equal fashion. However, impor-
tantly, the schooling effect becomes less prominent, particularly when
tasks are adapted to the cultural milieu of the subject populations (Das
& Thapa, 2000).

Das and Dash (1989) compared the performance characteristics
of schooled and unschooled children of Orissa, who were drawn
from homogeneous sociodemographic backgrounds. The equal level of
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performance of schooled and unschooled children on a variety of
Piagetian concrete operational, memory, and reasoning tasks was the
same. Schooling played an influential role in the development of the
coding processes, that is, simultaneous and successive processing in the
theoretical framework of the PASS model. The initial years of schooling
had a greater impact on successive than on simultaneous processing.
The superiority of schooled children in the two processes of informa-
tion coding was attributed to the teaching–learning conditions present
in schools. Dash and Mishra (1989) examined the recall performance of
schooled and unschooled children in a natural setting using a card game
quite popular in rural Orissa. The card game allowed the experimenter to
obtain estimates of immediate and delayed recall performance for each
subject. There was practically no difference between grade 6 schooled
children and their unschooled peers in respect of their overall memory
competence including immediate and delayed recall. It was suggested
that when unschooled children were faced with a task situation that
spontaneously activated their memory potential, they performed as well
as their school-going peers.

Mohanty (1992) examined the cognitive consequences of schooling
in a tribal population in Orissa. Schooled and unschooled children were
contrasted in the age groups of 6 to 8 and 10 to 12 years on a vari-
ety of classificatory, memory and reasoning tasks, which intended to
assess their skills at different levels of cognitive representation. School-
ing did not have an equal influence on performance on all tasks. The use
of taxonomic principles in simpler classification tasks was influenced
by chronological age; but schooling played a prominent role in tax-
onomic classification only when the task structure was more complex,
abstract, or constrained. Schooling had a positive influence on the devel-
opment of subjects’ overall memory proficiency and their abstract and
verbal–logical reasoning. In summary, education-related effects were
more prominent for tasks that were abstract, required alternative strate-
gies of solution, demanded responses within a given task structure
or involved higher-order cognitive processing of information. Matura-
tion was a necessary but not a sufficient condition for the development
of these skills (Das & Thapa, 2000). Acculturation and its impact on
intelligence and academic achievement were examined by Panda and
Nath (1992). Two groups of least-acccultured (LA) and most-accultured
(MA) Koya (one of the 16 primitive Oriya tribes) students were studied.
In comparison to caste Hindu Oriya students, intelligence of the tribal
groups showed an increment up to grade 8, a decrease at grade 10 and
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another incremental spurt at the college level. The authors explained
that in college, Koya students were exposed to a diverse (enriched)
accultured and academic environment, which contributed to intellec-
tual and academic gains. The differences between the three groups at
each grade level were attributed to acculturation to the dominant Oriya
culture.

Agarwal and Mishra (1983) documented a significant effect of qual-
ity schooling even at the early age levels. The better quality schools in
their study were those that had appreciable facilities in transportation,
recreational activities, and physical space in addition to better meth-
ods of teaching and administrative policies. The findings revealed a
significant effect of quality of schooling and age on category cluster-
ing as well as acquisition of memory items. The schooling effect was
more pronounced for non-scheduled caste subjects than for scheduled
caste subjects, who belonged to a relatively impoverished environment.
Mishra and Gupta (1988) reported the significant role of better quality
schooling on pictorial perception and comprehension skills. Children in
better-quality schools were more able to attend to details in the pictures
depicting some events, to narrate the possible links between two pic-
tures, and to interpret the theme suggested by the picture as a whole. It
may, however, be noted that the effect of better quality schooling may
be confounded with many other sociodemographic factors that covary
with it. As schools differ in terms of teaching-learning conditions, so
do the sociodemographic characteristics of children who are enrolled in
these institutions (Das & Thapa, 2000). RajaGopalan (1995) investigated
the formal reasoning of school pupils and explored the relationships
between formal reasoning and aspects like IQ, gender, SES, medium of
instruction, age, and class. The finding reveals that formal reasoning is
not unitary in nature, it is significantly correlated to IQ and academic
achievement in mathematics and physical science, it is higher in boys
than in girls, and a higher level of SES leads to a higher score in formal
reasoning.

Singh, Siddiqui, and Srivastava (1995) have examined the develop-
ment of the concept of intelligence among Indian children studying in
grades 4 to 12. It was observed that children perceived the most in-
telligent child to be good at cognitive, behavioral, and interpersonal
relationships. Developmental changes in the conception of intelligence
were also observed, with older children placing more emphasis on suc-
cess and academic achievement. It may be noted that in the Indian socio-
cultural context, academic achievement during grades 10 to 12 is highly
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valued as it is related to future career and success in life. It is clear that
children do possess a conception of intelligence rooted in their specific
ecocultural contexts (Das & Thapa, 2000).

intelligence in neuropsychological assessment

Neuropsychological research has contributed significantly to the redef-
inition of the nature of intelligence. The aim of neuropsychological as-
sessment is to chart a profile that reflects various higher mental func-
tions. This would highlight the various signs, namely, particular dys-
function of the brain, along with symptoms reported by the patients
about their dysfunction. Together they are classified as a syndrome. For
example, sign (memory deficit, amnesia) + symptom (memory prob-
lem) = temporal lobe syndrome. Thus this would highlight the specific
areas of dysfunction (Barnes, 1998).

To arrive at a profile that gives a comprehensive picture of cognitive
and other sensory and motor functions, various neuropsychological test
batteries have been used in the West as well as in India. Most popular bat-
teries used in India have adopted, in whole or in parts, test items from the
Halstead Reitan Neuropsychological Battery for Adults and Children
and the Luria Nebraska Neuropsychological Battery (see Lezak, 1995).
The two prominent Indian neuropsychological batteries are the National
Institute of Mental Health and Neurosciences (NIMHANS) in Bangalore
Neuropsychological Test Battery (1990) and the All India Institute of
Medical Sciences (AIIMS) in Delhi Comprehensive Neuropsychological
Test Battery in Hindi (1994). A description of the latter shows the seri-
ousness of putting together a comprehensive set of neuropsychological
tests adopted from Luria as described next.

AIIMS Comprehensive Neuropsychological Battery
in Hindi (Adult Form)

With the emergence of advanced neuropsychological techniques abroad
and the beginnings of psychiatry and neuroscience in India, an expert
group of researchers in AIIMS has initiated the development and stan-
dardization of a comprehensive neuropsychological battery in Hindi
(adult form) since 1986. The 160-item neuropsychological battery based
upon Luria’s functional approach had been suggested to be a useful in-
vestigatory procedure in the detection, lateralization, and localization of
discrete brain lesions that are typically seen in the neurological setting.
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Besides, the battery has implications for its application in neuropsycho-
logical rehabilitation. It will thus help in opening avenues for demon-
strating brain behavior relationships in addition to achieving self-
reliance and advancing the practice of clinical neuropsychology in India
and also expanding knowledge of the functioning of the human brain
(Gupta et al., 2000). The following is a list of primary scales included in
the neuropsychological battery:

1. The motor scale
2. The tactile scale
3. The visual scale
4. The receptive speech scale
5. The expressive speech scale
6. The reading scale
7. The writing scale
8. The arithmetic scale
9. Memory scale

10. The intellectual process scale
11. Pathogenic scale
12. Left hemisphere scale
13. Right hemisphere scale
14. Total score scale

The AIIMS Comprehensive Neuropsychological Battery is useful in
the detection, lateralization, and localization of discrete brain lesions
that are typically seen in neurological settings.

A Sample of Neuropsychological Studies

Research and clinical work in this field are relatively new but were in
progress by the 1980s, a few years before the two neuropsychological
batteries were available. A sample of these, presented next, are con-
cerned with the typical cases studied both in the West and in India.
These studies were selected from a review by Das and Thapa (2000) and
Kulkarni and Puhan (1988).

Sampath presented a theory of spontaneous pattern generation as the
basis of learning even though no stimuli are present to trigger neural
activity. Spontaneous firing in neural nets can be processed and inter-
preted as patterns of behavior. It has been suggested that if the spon-
taneous rates in a neural net are sufficiently high, they can become the
neurophysiological basis for self-generated habit formations.
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Several clinical studies on impaired brain functions have been car-
ried out. One examined the symptoms of confabulation. The subject of
research was a 48-year-old patient suffering from subarachnoid hem-
orrhage. The finding suggests that frontal lobe dysfunction is a critical
factor in confabulation. In another, it was shown that children suffering
from temporal lobe epilepsy become schizophrenics, but those suffer-
ing from glandular epilepsy do not. This finding suggests that mal-
functioning of the temporal lobe affects the functioning of the frontal
lobe, which was considered to be the center of thought and intellective
processes.

Addiction has recognized effects on neuropsychological functions,
and this has not been overlooked by Indian researchers. For example,
in the study by Ahmad, Ahmad, and Bindra (in Das & Thapa, 2000)
heroin addicts and controls between 20 and 40 years of age were com-
pared. It was observed that addicts had below average IQ, impaired
memory, impaired attention and concentration, and greater psychomo-
tor disturbance. Indian subjects manifested the same cognitive impair-
ments as heroin addicts from other countries. A study by Nirmala and
Swaminathan (Das & Thapa, 2000) examined the effect of nicotine con-
sumption on performance in serial learning and retention tasks. It was
reported that when smokers were given cigarettes during serial learning
and retention, smoking facilitated serial learning but inhibited retention.

Head injury of both closed and open types are popular and important
topics for neuropsychological studies both in the West as well as in India,
and a sample of clinical cases show similar results.

Various types of neuropsychological testing along with visual in-
formation processing paradigms to examine the consequences of mild
closed head injuries have been carried out. In one, it was found that
deficits were significantly marked in those tasks that demanded atten-
tion and concentration. Another study reviewed the psychometric re-
ports of 150 cases with a clear history of head injuries. It was reported
that up to 80% of all cases had difficulty in performing psychometric
tasks. Das & Thapa (2000) also review a study associated with occu-
pational hazards including exposure to neurotoxic agents and their ef-
fect on neuropsychological functions. Indian research does not neglect
this, as protection of workers from exposure to toxic agents is lax in
India, and hence the incidence of cognitive and motor impairment is
likely to be higher. Two examples of Indian studies are given next. Singh
et al. (1986) reviewed the methodologies used in research on the effects of
neurotoxic agents on occupationally related dysfunctions in behavior.



P1: GnI
0521808154c09.xml CY344/Sternberg November 19, 2003 10:25

Indigeneous and Shared Intelligence in India 295

They recommended the use of tests of general intelligence, memory,
and psychomotor abilities. Tripathi et al. (1989) reported an empirical
study on the mental functions of workers in spray painting shops who
were exposed to solvents. Their performance was examined in terms
of reaction time, finger dexterity, hand precision, backward digit span,
and word span. There was a significant deterioration in performance on
choice reaction time, tweezer dexterity, hand precision and backward
memory span among workers engaged in spray painting by the end of
their work shift. Further, the extent of cognitive deterioration was pro-
portionate to the length of the exposure. It appears that the clinical cases
and the results of neuropsychological research in India are no different
from those in the West (see Lezak, 1995).

comparisons and conclusions

A sensitivity to cultural differences is a prerequisite for comparing re-
search in cross-cultural contexts. Indeed the expected path for the re-
searcher is to explore the vast differences in cultures of the West and
the East, for example, describe such differences, and accept an obli-
gation to say how these differences might have colored the results of
psychological testing and experiments. Sometimes the differences can-
not be predicted, and often the mode of interaction between cultural
differences and cognitive performance must be imagined! Seldom does
a preconceived theory predict the differences in the results. A sampling
of research reviewed in this chapter instantiates some or all of those
attitudes. Some other research that does not seriously take into account
cultural differences simply “adapts” a Western test and applies it to sam-
ples of Indian participants; the reliabilities of these “adapted” tests are
questionable, and their validities might remain undiscovered. Again,
many examples of such studies are found in this chapter. Exceptions
are research with cognitive processes such as PASS and neuropsycho-
logical processes. Paradoxically, the researchers, including the present
writers, seldom explore the nominal differences between Western and
Eastern participants. They assume that if differences in performance
are observed, and these are reliable and unique characteristics obtained
from test scores, then those differences are to be explained. De Vijver and
Poortinga (1991) remark, and we agree, “The zeitgeist of cross-cultural
psychology can be described as a difference climate, . . . . Cross-cultural
psychologists should try to explain rather than explore cultural differ-
ences” (p. 304).
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Exploring the arguments for and against “cultural universals” brings
us to broader issues. An obvious one is the “emic” contrasted with
the “etic” approach, or studying behavior within one culture versus
studying it in many cultures for the purpose of comparison (see Berry &
Dasen, 1974 for the origin of this distinction). Seeking universality is an
associated product. The distinction is very similar to idiographic versus
nomothetic approaches in psychology. These two, respectively, require
paying attention to a single case as a unique event contrasted to placing
the individual case in a field of coordinates defined by general laws of
behavior and cognition.

So does the ancient and traditional view of intelligence fit the emic
mode, whereas the later contemporary research on intelligence is clearly
etic? One is sure of the latter classification – the roots of contemporary
research on intelligence in India are obviously drawing their sustenance
from Euro-American ground. If biology and physics are etic, why should
the psychological study of intelligence depart from it?

The immediate or proximal cause of similarities in research meth-
ods followed in India and the West is the adoption of Euro-American
curricula in psychology and testing in India. Similarly, the universal-
ity of results of research on assessment is also attributable to Western-
type schooling. Because this chapter did not consider ethnographic ap-
proaches to intelligence, there was no chance of discovering emic-type
differences.

Consider, though, the two basic sources of cognitive functions: the
structure of our nervous system and the cultural milieu. The structure is
universal and the milieu is often created by the structure, which in turn
may be modified by the culture in a continuous dialectical progression.
No duality can thus be detected between structure and its function in
the individual’s cultural milieu. In retrospect, it seems that the ancient
conceptions of intelligence in India appear to be intuitively appealing
to people from many different cultural backgrounds, distilled as they
were from the sap of life through the ages by human minds that share a
common structure.
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Japanese Conception of and Research
on Human Intelligence

Tatsuya Sato, Hiroshi Namiki, Juko Ando,
and Giyoo Hatano

It is very hard to describe in a comprehensive way how intelligence
has been treated in Japanese psychology and related areas in just a short
chapter. We limit ourselves to three topics that highlight the contribution
of Japanese psychology to our understanding of human intelligence, af-
ter briefly reviewing the Japanese history of intelligence research: (1) the
development of indigenous intelligence tests, (2) the interaction between
heredity and environment in intelligence, and (3) how “intelligence” is
viewed in the Japanese culture.

intelligence research in japan: a historical review

This review covers mainly the period of the 1860s to 1960s, but we will
mention very briefly how education was pursued in the period preced-
ing the Meiji Restoration. There was a fixed social stratification system
in the Edo Era (age of feudalism), with no mobility. However, educa-
tion was taken seriously in each stratum. Toward the end of the Edo
Era, there were nearly 300 fief schools (hanko) in the country, and al-
though no accurate statistics are available, several times that number
of private academies (shijuku) existed (Amano, 1990). Children in the
samurai stratum (the ruling class of warriors) usually were given moral
education, rooted in the Chinese Confucian classics, at the fief schools.

Author names are ordered in terms of the sections they primarily contributed; that is, Sato
reviewed the Japanese history; Namiki discussed indigenous intelligence tests; Ando,
behavior genetic studies; and Hatano, cultural views. The last author was responsible for
the final makeup.

302
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People in other strata learned the “three Rs” at private academies. Gen-
erally speaking, education was structured to preserve the shogunate
ruling system. Only at the end of the Edo Era were innovative private
academies established; these attracted ambitious students and offered
foreign languages and modern, technical knowledge. However, no na-
tionwide examination system (like the Chinese keju) existed in premod-
ern Japan (Amano, 1990). Needless to say, there was no intellectual tra-
dition of psychology during the feudalism era in Japan.

The Meiji Restoration, actualized in 1868, was a joint product of two
different movements: one toward modernization of the nation and the
other toward restoration of the imperial rule. Ultimately, the drive for
modernization smashed the unsophisticated restoration movement. As
the fixed social stratification system was destroyed, the new government
was confronted with the task of finding and appointing talented people.
The government thus struggled to establish a new educational system,
similar to the one used in modernized Western countries. It should be
noted that in this pursuit an American system was adopted for teacher
training. As a result, there has been a close relationship between edu-
cation (teacher training particularly) and psychology in Japan and in the
United States. The Ministry of Education (Mombusho) published the first
book of Shinrigaku (psychology) in 1875. The book was a translation of
Haven’s Mental Philosophy (1869 version) by Amane Nishi. Nishi was one
of the great enlightenment thinkers in the early Meiji Era, who believed
that psychology was basically immutable, not changeable like fashion.
That is, Nishi’s psychology was not modern psychology consisting of
empirical laws but a metaphysical system (Motoyama, 1997).

In 1888, modern psychology was transplanted to Japan by Yuzero
Motora. He was born into a samurai family in 1858, 10 years before
the Meiji Restoration. He studied at Doshisha English School, a private
school run by Joh Neesima. After running a private school called the
Tokyo Anglo-Japanese School, Motora went to the United States to study
philosophy and psychology. He studied psychology at Johns Hopkins
University under G. Stanley Hall and came back to Japan with a Ph.D. He
was requested to teach psychophysics at the Imperial University (now
the University of Tokyo) in 1888, and he took the chair of professor of
psychology there in 1890.

Motora had interests in the theory of attention, consciousness, and
the practice of cultivation, and he worked to devise training methods
for developing the attention of school pupils. His methods were ap-
plied to mentally retarded pupils (or pupils with learning difficulties)
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in elementary school (Motora, 1911). According to him, most of the chil-
dren with poor school achievement were not mentally retarded but suf-
fered from attentional problems (Ohyama, Sato, & Suzuki, 2002). This
work represented one of the few innovative ideas in Japan about the
training of disabled children.

Motora had many students who distinguished themselves. Some of
them went abroad and studied psychology under the supervision of
prominent psychologists. Matataro Matsumoto was among them. He
first studied psychology under Motora and then went to the United
States. After earning a Ph.D. at Yale University under G. T. Ladd and
E. W. Scripture, he went to Leipzig and studied experimental psychol-
ogy under W. Wundt. Matsumoto was appointed as a professor at the
Higher Normal College (now Tsukuba University) after returning to
Japan in 1900, and he was the first professor of professional educational
psychology in Japan. In 1906 Matsumoto moved to Kyoto Imperial Uni-
versity (now Kyoto University). In 1913, after Motora’s death (1912) he
returned to Tokyo as a professor at the Tokyo Imperial University. Mat-
sumoto was interested in both experimental psychology and applied
psychology, including intellectual functions, and he published a book
of more than 1,100 pages on the Psychology of Intelligence. Matsumoto,
like Motora, promoted the institutionalization of psychology in Japan
and influenced many students, some of whom studied topics related to
intelligence. For example, K. Masuda and M.Takagi, who both studied
with Matsumoto in the department of psychology at the Tokyo Imperial
University, studied animal intelligence.

The next period, starting in 1908, can be characterized by the accep-
tance of mental tests, including, among others, the Binet-Simon test. As
the school enrollment ratio increased (up to 90% at the beginning of the
20th century), Japanese elementary schools, like those in other West-
ernized countries, had many problems to solve, such as how to deal
with dropout pupils and how to provide special education for disabled
pupils. An interest in understanding pupils’ intelligence levels arose,
and the significance of intelligence measurement at school was appre-
ciated. Thus, the Binet-type mental test was transplanted quickly. K.
Miyake was one of the first scholars to introduce the Binet-Simon test to
Japan, which he did in 1908. After studying medicine at the Tokyo Im-
perial University, he went on to study psychiatry in Vienna and Munich.
In Munich he studied under E. Kraepelin.

Binet-type mental tests had to be adapted and refined in Japan by pro-
fessional psychologists, in terms of their constituent items because their
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literally translated versions did not work. Y. Kubo contributed greatly
to this enterprise. He studied psychology at the Tokyo Imperial Univer-
sity under Motora, then studied at Clark University, where Hall was the
president. Kubo worked hard to construct the Japanese version of the
Binet-Simon test after he returned to Japan. He also translated group
mental tests and compiled and standardized the National Intelligence
Test (1918).

In the Taisho Era, which began in 1912, a number of mental tests
were developed, standardized, used widely in schools and industries,
and sometimes, later in this period, abused. After the Japanese Em-
pire experienced three big successive wars (the Sino-Japanese War, the
Russo-Japanese War, and World War I), liberal ideas and an intellectual
atmosphere arose, with which the newly growing urban middle class
was sympathetic. They produced the Taisho Free Education movement,
which emphasized education for the “whole person” and took the con-
cept of individuality seriously. The urban middle-class people’s aspira-
tion for higher education also produced an “examination hell.” Students
had to study extremely hard, and as a result, the detrimental effects of
studying hard just for an examination were noted. Because educators
believed that intelligence tests could scientifically measure innate intel-
lectual ability, these tests were often used to mitigate these detrimental
effects in selecting applicants.

The U.S. Army test was introduced after World War I. Both verbal
and non-verbal tests derived from the army test were constructed and
widely used. Intelligence tests were also used in non-educational set-
tings, such as industry or the military. For example, air force applicants
were selected and classified by a test battery including intelligence test
items. As for the theoretical study of tests, Yataro Okabe (1923) pub-
lished Educational Measurement, which was the forerunner of systematic
studies of psychological testing (Yoda & Hidano, 1959).

The Taisho Era ended and the Showa Era began in 1926. In the early
Showa Era, during which nationalism prevailed, intelligence testing was
used to demonstrate the ethnic superiority of the Japanese as well as to
identify able soldiers. A notable achievement was by H. Suzuki, who
standardized the Stanford-Binet Scale on more than 10,000 participants.
Suzuki had been an elementary school teacher, and this may have influ-
enced the development of the close relationship between psychological
testing and education. K. Tanaka conducted a comparative study of
the intelligence of various Asian people using non-verbal group intelli-
gence tests. He found that the Japanese people were the most intelligent,
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just as American psychologists found Americans to be the most intel-
ligent. Tanaka was a student of Matsumoto. He wrote a book on the
theoretical study of tests in 1926 and completed the Revised Scale of
the Stanford-Binet test (1937 version) in 1941. Both Suzuki and Tanaka
spent their lifetimes studying and improving intelligence tests.

The national government in this period, especially as World War II
approached, minimized the scientific viewpoint in education. For ex-
ample, the concept of individuality was completely ignored under the
ultra-nationalistic system, and the use of tests in the educational field
became less and less frequent during wartime.

Japan’s eugenics movement was not institutionalized until 1924, with
the establishment of the Japanese Eugenics Society. But the movement
dated back to 1881, with the introduction to Japan of Francis Galton’s
ideas by Yukichi Fukuzawa. Fukuzawa was a Japanese scholar (Tukuba
& Suzuki, 1967). Many scholars, including psychologists, were inter-
ested in the idea of eugenics. Galton’s Heredity Genius (1869) was trans-
lated by Tsuruko Haraguchi, who was the first Japanese woman to
receive a Ph.D. (1913). Haraguchi studied at Columbia University, su-
pervised by E. R. Thorndike, because in those days, women could not
attend Japanese universities.

During the period of the Allied occupation, after Japan’s defeat in
World War II in 1945, the Japanese educational system was reformed
under the recommendation of the U.S. Education Mission. In this con-
text, educational psychology was highlighted to make the Japanese
educational system democratic and scientific. These American influ-
ences revived the interest in measurement, evaluation, and testing in
Japanese education. In individual testing, Binet-type intelligence tests
were widely used. H. Minami and others completed the standardization
of the Wechsler-Bellevue Intelligence scale in 1950; H. Kodama and F.
Shinagwa standardized the Wechsler Intelligence Scale Children (WISC)
in 1954 and the Wechsler Adult Intelligence Scale (WAIS) in 1958. A
number of group intelligence tests of various kinds were devised (trans-
lated or standardized) so that every child could take an intelligence test
once or twice during elementary school and/or junior high school years
(Yoda & Hidano, 1959).

The recommendation of the U.S. Education Mission was to administer
the Scholastic Aptitude Test (SAT) for the selection of applicants for
university- and college-level education. But the SAT, introduced in 1947,
did not last long. Each university made light of the SAT and began to rely
on its own system of entrance examinations. The SAT was abolished
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finally in 1954, due to the opposition of high school teachers and the
general public. An underlying factor was that the SAT (or the idea of
innate ability) was not compatible with the Japanese people’s “belief-
in-effort,” as will be discussed later.

To conclude, throughout the period reviewed, the nation as a whole,
psychology in general, and intelligence research in particular tried hard
to catch up to the Western models but produced few unique alternative
models or ideas.

development of indigenous intelligence tests

As reviewed in the preceding section, almost all popular intelligence
tests were developed originally in Europe and the United States, trans-
lated into Japanese, and standardized on the Japanese population. Only
a few intelligence tests have been developed by Japanese psychologists.
We will describe three of them in this section.

Early Innovative Attempts

R. Osaka and A. Umemoto of Kyoto University constructed an intel-
ligence test for group administration in 1953. The test was named the
Kyoto University (Kyodai) NX intelligence test. There are several ver-
sions of the NX test for different age ranges of testees, and an SX version
is available for highly intelligent persons over 15 years old (Osaka &
Umemoto, 1973). For example, NX9-15 (age range from 9 to 15 years
old) is composed of 12 subtests: paper folding and punching, sen-
tence completion, figure decomposition, reconstruction of scrambled
sentences, basic calculations, and so on. The authors indicate that 4 out
of the 12 subtests were developed originally by them. Individual profiles
can be obtained in terms of deviation scores on the subtests. In addition,
based on the results of the factor analysis of the subtests, each testee can
be given scores on those factors, namely, spatial, verbal, quantitative
reasoning, memory, and verbal fluency. This test is still used in Japan
today. Sano (1974) compared the intelligence scores on the NX 9-15 test
of the 4th- and 5th-grade pupils at the same elementary schools in the
Kyoto area in 1954, 1963, and 1972. He found that the deviation scores
of intelligence, obtained by using the 1954 scoring manual, increased
by 11 points between 1954 and 1972 in both grades, and that the differ-
ence was larger between 1954 and 1963 than between 1963 and 1972. He
attributed this increase to the rapid reconstruction of the educational
environment in Japan after World War II.
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T. Indow and F. Samejima of Keio University developed a test for
reasoning ability based on Lord’s test theory (Indow & Samejima, 1962;
Lord, 1952). The test was called the LIS measurement scale for non-
verbal reasoning. It was composed of 30 items, and was homogeneous
in the sense that all items shared one common factor. Test homogeneity
is a strict prerequisite for scaling in terms of Lord’s item response theory.
The authors calculated two parameters, item difficulty and discriminat-
ing power, for each item based on the item’s characteristic function,
and estimated reasoning ability by the test characteristic curve, using
a method of maximum likelihood. The word non-verbal did not mean
a beta-type test, but rather that the score did not depend heavily on
verbal ability. It was a type of power test, and testees were allowed a
sufficient time to solve items. The items were ingenious and unique and
included various kinds of reasoning problems (figural, logical, verbal,
mathematical, etc.). The test was theoretically and technically the most
advanced one available at that time. Indow wrote in the foreword to
the test manual (Indow & Samejima, 1962) that Lord himself acknowl-
edged the test as the very first constructed precisely on his theory. The
test was, however, not accepted widely in Japan, probably because a test
to measure a single pure factor, reasoning ability, was not very useful in
practical settings, and to our regret, the test is out of print today.

Applying Models of Working Memory to Intelligence Testing

Since the beginning of the 1980s, Namiki has been interested in the no-
tion of working memory capacity, especially Robbie Case’s version, and
has tried to use it in practical applications. A notable product from his
extensive research over the past decade is the development, in collab-
oration with neurologists, of a neuropsychological test for diagnosing
senile dementia. According to Baddeley et al. (1986), the performance
of patients with Alzheimer’s-type dementia declines drastically when
performing a dual task of a digit span test and a psychomotor task,
even when their performance on each task given singly is nearly per-
fect. This result and many other findings show that dementia, especially
of the Alzheimer’s type, is related deeply to a decrease in working mem-
ory capacity (Namiki, 1993). Generally speaking, intelligence test scores
have a high predictive validity for complex and compound criteria, such
as achievement at school or success in life, but cannot predict the per-
formance of a particular person on a specific task. For the diagnosis of
some particular cognitive deficits in certain types of patients, the theory
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of working memory may be very helpful, and might represent a break-
through for traditional research on intelligence. Thus, Namiki tried to
develop a new diagnostic test for dementia in terms of working memory
and to integrate a psychometric scaling model with an analysis based
on working memory theory (Namiki et al., 2002).

Twelve candidate sub-tests, including experimental tasks used in his
previous developmental studies as well as newly developed ones, were
administered to dementia patients of various etiological types. When
these tasks were administered to a group of normal elderly participants,
they responded correctly to nearly all of them. Namiki examined the
factor pattern of the 12 sub-tests obtained from the patient group, their
difficulty level, feasibility, the communicability of instructions, and so
on, and finally decided to select five of them, four of which were devel-
oped originally by his research team. They are as follows: hierarchical
classification, recall and reproduction of the number of objects, group-
ing of Kanji, a labyrinth test with a solution rule, and the digit span
test. A sample item from the third task is shown in Figure 10.1 (Namiki,
1999). Five similar-looking kanji (Chinese characters used in Japanese)
are presented, and the tester asks the testee to point out one kanji that
does not belong to the group (that is, an oddity test). The meaning of
the five kanji, from the left, are pine, cedar, peach, village, and cherry.
Therefore, the second one from the right should be pointed out.

The ability to recognize and read kanji is generally not strongly in-
fluenced by aging or brain damage, and is usually intact in patients
even at later stages of dementia; this is probably because knowledge
of kanji is an aspect of typical crystallized intelligence, Gc, which has
been over-learned since childhood, and because most kanji have a hiero-
glyphic trait or semantic meaning, completely different from phonetic
symbols. However, even a patient who can read these kanji correctly does
not always succeed in the task of pointing out the odd character. This
discrepancy between performance in reading and in grouping can be
explained in terms of the shortage of working memory capacity. The task
of grouping is much more demanding of working memory. It requires,

figure 10.1. Grouping of Kanji sub-test
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among other things, simultaneously abstracting a common dimension
from the members, keeping it in mind, and examining each member on
this common dimension, over a short period of time, and is not simply
a matter of retrieving the meaning of a kanji from long-term memory
storage.

Eight scores can be obtained from these five sub-tests. The result of
factor analysis of these scores by the principal factor method showed
that this test was a typical homogeneous test. Thus item response theory
was applied to the test scores using the two-parameter logistic function
model. Each task was broken down into subroutines, and their difficulty
was calculated and value of maximum working memory demand was
estimated, following Case’s (1992) method (Yonekura et al., 1997). The
correlation coefficient between values of the maximum demand and dif-
ficulties estimated by the logistic function model for 30 subroutines (i.e.,
sub-tasks included in each test item) was high (r = 0.77). In addition,
the factor loadings of the eight scores on the first factor completely cor-
responded in order to their values of the maximum demand of working
memory. The common factor, therefore, could be interpreted as the factor
of working memory capacity. When the administration of the whole test
is difficult, as is often the case with patients, item response theory helps
us estimate their scores from a smaller set of tasks. Thanks to this flexibil-
ity of testing, the practical utility of the test is high. The construction of
this test for diagnosing dementia nicely corroborates Sternberg’s (1980)
assertion that the traditional studies of intelligence based on psychome-
tric methods and recent cognitive approaches to intelligence should be
complementary.

interaction between heredity and environment
in intelligence

The Nature–Nurture Issue

One of the most controversial issues in psychology is the nature–nurture
(heredity and environment) debate of intelligence. The Burt affair, the
Jensen affair, and the Bell Curve affair seem to provide us with an endless,
and often fruitless, debate that is often more ideological than scientific.
Unlike the politically charged Western approach to this issue, Japanese
psychology has approached this issue apparently apolitically.

Since the beginning of the history of psychology in Japan, the issue
of the heredity of intelligence has been a major focus of inquiry. We
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can find a notable twin study in the very first volume of The Japanese
Journal of Psychology. T. Obonai (1926) conducted research on more than
100 pairs of twins living in Tokyo, reporting the similarities of physical
traits, learning abilities, and intelligence as assessed with the Tokyo City
National Intelligence Scale. Although the distinction between monozy-
gotic (MZ) and dizygotic (DZ) twins had not been established at that
time, he demonstrated the existence of these two kinds of twins, com-
ing up with the correlation coefficient of 0.86 for 68 pairs of “extremely
similar twins” (probably MZ) and 0.69 for 13 pairs of “twins whose
facial features are as similar as those of ordinary siblings” (probably
DZ). These figures showed there was a moderate amount of genetic
contribution as well as a substantial “shared environmental” effect (cor-
responding to the sum of the environmental effects that make family
members similar), to use current behavioral genetic terminology. The
standard form of twin study, which assesses the similarities of the two
types of twins whose zygosity is diagnosed by a proper scientific proce-
dure, was first conducted by Inoue and Miyazawa (1984). For 90 pairs
of MZ and 24 pairs of DZ pairs from 13 to 14 years old, they found high
correlations in intelligence, as measured by the Noken Intelligence Test,
for both types of twins (0.72 for MZ, 0.77 for DZ), showing no genetic
variance. The twins used in Inoue and Miyazawa’s study were appli-
cants to the junior high school attached to the Faculty of Letters at the
University of Tokyo. This high school was established to conduct studies
on twins in educational settings, and in fact attracted many twins. This
unique high school investigated twins’ physical features, physiological
traits, and personality, as well as intelligence.

Sagara, Takuma, and Morikawa (1956) conducted research on the
intelligence of twins who applied to this twin high school, finding sub-
stantial genetic effects (r = 0.50 for 30 MZ pairs, 0.07 for 11 DZ pairs)
on IQ measured by the WISC. However, the results from another in-
telligence test (the Koga Intelligence Test), using a larger pool of twins
(53 MZ pairs and 13 DZ pairs), provided a high DZ correlation (for MZ,
r = 0.74; for DZ, r = 0.65). Takuma (1968) offered a more comprehensive
comparison of twin similarities using various kinds of intelligence tests
(the Todai AS, Ushijima, New Tanaka B, Koga, Kyodai NX and Noken
Tests). He showed a consistent tendency toward higher correlations for
MZ (0.61–0.83) than for DZ (0.24–0.68) twins. His results also indicated
that the family environment contributed substantially, because the DZ
correlation was more than half of the MZ correlation (e.g., 0.78 vs. 0.68
for the Noken Test). (Note: the quantitative genetic theory predicts that
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the DZ correlation becomes half of the MZ correlation when additive
genetic effects are the only cause of the twin similarity, and that the DZ
correlation becomes more than half of the MZ correlation when shared
(familial) environmental effects are substantial.)

Ohira (1953), using a different group of twins, consisting of 50 MZ
pairs and 14 DZ pairs from 6 to 12 years of age, found a higher DZ cor-
relation (0.71) than had been estimated by the simple additive genetic
model calculated from the MZ correlation (0.90), indicating a shared en-
vironmental contribution. In more recent research by Ando (1993), who
used twins from the same high school, the correlation coefficient was
0.47 for 86 male MZ pairs, 0.59 for 11 male DZ pairs, 0.60 for 94 female
MZ pairs, and 0.44 for female DZ pairs at 12 years of age. Ando (1996)
also showed a high correlation in intelligence (0.80) for 15 pairs of 12-
year-old DZ twins, which was comparable to that of 19 MZ pairs (0.80)
of the same age, indicating no genetic contribution. Thus the Japanese
samples tended to show a more substantial amount of shared environ-
mental contribution to intelligence than have the Western samples (the
averaged figures of twin correlations for the latter are 0.86 for MZ vs.
0.60 for DZ; see Bouchard & McGue, 1981).

There are two possible reasons for this discrepancy. One is that the
twins in the studies conducted in Japan were younger (less than 12 years
old) than in the Western studies, because the twin research in Japan was
conducted mostly in junior high schools. It is a well-established finding
in behavioral genetic literature that shared environmental effects con-
tribute substantially to the development of intelligence when children
are young (less than 20 years old; McGue et al., 1993). Ando (1993) found
an elevation in the genetic contribution with no shared environmental
effect for boys at 15 years of age in the “twin high school” (r = 0.74 for
MZ vs. r = 0.11 for DZ). Ando, Ono, and Wright (2001) also reported a
substantial genetic effect without any effect of shared environment for a
larger pool of adolescent and adult twins (mean age = 19.9 years; sample
size: 87 MZ pairs vs. 62 DZ pairs; intraclass correlations: 0.68 for MZ vs.
0.34 for DZ for spatial ability and 0.66 for MZ vs. 0.22 for DZ for verbal
ability, as measured by the composite scores of subscales of Kyodai NX).
A second reason could be that shared environmental effects are actually
more substantial in Japan than in the Western cultures; that is, fam-
ily coherence and educational efforts tend to be emphasized in Japan,
and therefore, the effect of family environment could make the intel-
lectual performance of family members more similar than in Western
society.
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Constancy of IQ

A naive hereditarian view of intelligence is the consistency theory, that is,
being hereditary means being consistent, stable, and unchangeable. Ac-
cording to this naive theory, the levels of intelligence within persons are
believed to stay constant across all ages and there is no developmental
change throughout one’s life. This deterministic view of heredity some-
times leads to the following false conclusion: “An unstable trait is not
genetic but environmental.” This view is wrong because recent findings
from human behavioral genetics show that genes contribute not only
to stability but also to change in psychological development (Plomin
et al., 2000). For example, identical twins who share exactly the same
genome sets show similar developmental trajectories and synchronized
alterations in intelligence (Wilson, 1983). However, during the period
when the naive consistency theory of intelligence was very popular, the
anti-hereditarian camp wanted to cite longitudinal research that showed
developmental fluctuations of intelligence to emphasize their environ-
mentalist view.

It is embarrassing for us to have to cite Kano’s excellent longitudinal
studies of intelligence (Kano, 1960) in this context. Kano measured the
intelligence of more than 700 schoolchildren during 10 successive years
(the first group contained 306 individuals investigated from 1946 to
1954, and the second contained 418 from 1947 to 1955). The children
were tested in April every year with the Suzuki-Binet Intelligence Test,
and their IQ scores were measured. One of his major findings was that IQ
fluctuated throughout these years. Table 10.1 shows the results of retests
at intervals of 1 to 8 years (for example, an interval year of one means
the test was conducted over two years like 6 to 7, 7 to 8, and so on). These

table 10.1. Fluctuations of IQ Scores When Tested with an Interval of 1–8 Years

Intervals of Retests (years)
Fluctuation
(points) 1 2 3 4 5 6 7 8

±0–5 66.8% 52.3 50.3 50.2 50.8 43.3 42.3 23.0
±6–10 25.0 30.3 29.8 27.8 28.1 28.1 26.5 15.9
±11–15 6.5 12.8 12.1 13.5 12.0 18.1 15.9 9.5
±16–20 1.2 3.4 5.6 4.5 4.9 4.8 6.8 16.7
±21– 0.7 1.2 2.1 3.1 4.1 5.7 8.3 34.9

n 1,256 1,043 808 598 416 266 132 126

Source: Based on Kano, 1960.
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results indicate that IQ scores fluctuate more over longer intervals. For
example, in the seven-year (2–7) interval noted, the scores of 68.8% of
children stayed within 10 IQ points (either increase or decrease) but of
8.3% fluctuated by 21 points. Kano also measured the difference between
individuals’ maximum and minimum score through these years and
found that 20.2% of the IQ scores stayed within 10 points, whereas 20.1%
fluctuated by more than 21 points, although the correlations of the IQ
scores between different ages were quite high (r = 0.8–0.9).

Kano believed that these fluctuations in intelligence were attributable
to the regular periodic variation of development. He compared these
intelligence data with physical parameters such as height and weight.
Through his research, he found that development of children’s intelli-
gence shadowed their physical development (changes are large for chil-
dren from 6 to 9 and small between ages 10 and 11). Kano also reported
that IQ differences depended on a person’s social status. The differences
in average IQ scores between the upper (actually middle), and lower
social class children were about 20 points in each year and showed no
marked variation over the nine years that he conducted his study. How-
ever, when he compared the amount of the IQ change from the first
school year to the second, he found some differences between these two
SES groups. Although some of the upper-class children gained over 30
points in IQ in this period, a greater proportion (48%) gained less than
10 points from the initial scores, measured when they entered school.
In contrast, many of the lower-class children (40%) gained more than
21 to 30 points, with a total proportion of greater than 10-point gainers
of 65.7%. The increase in the IQ scores of the lower-class children was
relatively larger than that of the upper class. It seems that the mental
development of the lower-class children was more strongly influenced
by schooling than was that of the upper-class children.

Statistically Sophisticated Analyses
Human behavioral genetics has developed dramatically in the past
two decades and has become widely accepted in scientific psychol-
ogy. One of the reasons for this rapid progress is the development of
sophisticated statistical techniques, especially structural equation mod-
eling, to analyze various and complicated kinship data sets under the
quantitative genetic model (Neale & Cardon, 1992). The strength of this
technique is its capability to test various hypotheses and deal with mul-
tivariate structures. The recent advances in human behavioral genetics
have been introduced into Japan.
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Ando et al. (2001) investigated the genetic structure of working mem-
ory (WM) and intelligence (cognitive ability) with 236 pairs of young
adult twins. In this study, the storage and executive functions operat-
ing in both a spatial and verbal WM span task were measured by the
dual task paradigm of working memory (Shah & Miyake, 1996). In 155
(87 MZ, 62 DZ) of these pairs, cognitive ability scores from the Kyodai
NX were also obtained. The phenotypic correlations between WM and
cognitive ability were substantial (r = 0.26–0.44). Individual differences
in WM storage and executive functions were found to be significantly
influenced by genes with heritability estimates that were all moderately
high (43–49%), and estimates for cognitive ability were comparable to
previous studies (65%). A large part of the genetic variance observed
in storage and executive functions in both spatial and verbal modalities
was due to a common genetic factor that accounts for 11–43% of the vari-
ance. Additional genetic variance in WM (7–30%) was due to modality-
specific factors (spatial and verbal) and a storage-specific factor that may
be particularly important for the verbal modality. In the reduced sam-
ple from which intelligence scores were obtained, this common genetic
factor accounted for 64% and 26% of the variance in spatial and verbal
cognitive ability, respectively. None of the variance in cognitive ability
was accounted for by the modality- and storage-specific genetic factors.

Muraishi and Toyoda (1998) applied the genetic factor analysis to
scholastic achievement scores of 125 pairs of twins from the twin high
school and combined their data with data from 703 non-twin students to
stabilize the covariance structure in consideration of classical test theory.
They found no genetic effects for mathematics or Japanese, but found
additive genetic effects and significant shared environmental effects for
social studies.

GE Interactions

Ando (1996) conducted a co-twin control study to show genotype–
environment interactions in an educational setting. Nineteen pairs of
MZ twins and 12 pairs of DZ twins were divided into two different
classes that were taught English using different methods, that is, the
communicative approach (CA) and the grammatical approach (GA).
The twins were all 6th-graders who had never had any formal English
lessons before, and they were taught for a total of 7 hours over 8 days.
GA has been the traditional teaching style of English in Japan, whereby
grammatical rules are explained to students in Japanese.
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The co-twin control method provides ideal homogeneous experimen-
tal groups because MZ twins have very similar aptitudes. If any differ-
ence in performance between these two experimental treatments in MZ
participants is found, it means that the teaching method is a significant
factor in developing their linguistic abilities, regardless of the partici-
pants’ genetic disposition. If a larger extent of similarity is found in MZ
than in DZ pairs under different experimental conditions, one can con-
clude that genetic factors play an important role, regardless of the differ-
ent approaches to teaching. Furthermore, it is possible to find an inter-
action between participants’ genetic dispositions and the experimental
conditions, which is called the GE (genotype–environment) interaction.
In this educational experiment, all three of these effects were identified.
As for the experimental main effect, that is, the effect of the teaching
methods, large mean differences between the two approaches were in-
dicated. For grammatical ability, GA was significantly better than CA,
and for communicative abilities and communicative motivation, CA
was better. As for genetic effects, significant genetic contributions to the
learning outcomes were also found. For almost all aspects of learning
outcomes, the similarity of the MZ pairs exceeded that of the DZ pairs,
indicating a genetic effect.

The most interesting finding of this experiment was that there were
significant interactions between learners’ genetic disposition and these
learning styles; that is, for genetically high verbal ability learners, GA
was more beneficial for acquiring grammatical skills. This interaction
pattern is a kind of ATI (aptitude treatment interaction) at a genetic
level. The GE interaction refers to the fact that the effects of genes are
different depending upon the environment, or that the same genotypes
show different phenotypes under different environments. In this exper-
iment, identical twins who shared the same genotypes showed different
learning outcomes under GA and CA.

Another interesting GE interactional phenomenon could be found at
the cultural level. Twin studies on scholastic achievement scores con-
ducted in Japan have consistently shown a low genetic influence on
arithmetic and mathematical abilities. Iwashita (1956) reported the inter-
sibling differences in academic scores for 268 pairs of MZ and 67 pairs of
DZ twins who applied to the twin high school, finding that the difference
was significantly larger in arithmetic and mathematics than in the other
academic subjects. Soejima (1972) analyzed scholastic achievement data
from a population-based twin sample of 6- to 14-year-olds in the Saga
prefecture, and found that, at the junior high school level, the mathe-
matics marks tend to be influenced more strongly by the environment.
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Asaka (1978) also reported lower heritability of mathematics perfor-
mance from the data of the twin high school in 1971 and 1972. Ando’s
(1996) small twin sample showed a larger similarity for DZ (0.85) than
that for MZ (0.56) twins in mathematics, although there were substantial
genetic effects for Japanese and science. Finally, Muraishi and Toyoda
(1998) also reported no substantial genetic contribution to mathematics
performance, using a recent twin sample from the twin high school. No
such differences in heritability among subjects have been reported from
the United States and Sweden (Loehlin & Nichols, 1976; Husen, 1959),
although a German report (Frischeisen-Koehler, 1930) also indicated a
lower heritability in mathematics.

This discrepancy may be owing to differences in the educational cul-
ture of mathematics from country to country. One can speculate that
the Japanese culture has led to the development of various kinds of
arithmetic tools such as the abacus, multiplication table, and the Ku-
mon style of learning. These subject-specific mental tools are available
in the society, but their accessibility depends on the family environment.
People who have an opportunity to acquire these subject-specific men-
tal tools could develop their arithmetic or mathematical abilities, and
therefore, a substantial contribution of shared environment could be
found in Japan.

how is “intelligence” viewed in the japanese culture?

“No psychological topic is of greater interest to the general public, and
to the discipline of psychology as a whole, than intelligence” (Gardner,
Kornhaber, & Wake, 1996, p. vii). We are not sure whether this state-
ment is agreeable to most American psychologists, but if “laypeople
argue at length about who is intelligent, how to become smarter, and
what difference IQ makes” in the United States, this mentality is very
different from the Japanese mentality. The Japanese (except for psychol-
ogists and test-favoring educators) seldom refer explicitly to one’s own
or another person’s general and stable ability. Even when they compare
people in terms of intelligence, aptitude, or talent, they do not verbalize
their judgments. Instead, they often discuss who is diligent, works hard,
and so forth, on academic and occupational tasks. The dimension that
is considered critical and/or appropriate for describing people’s task
performance may vary from culture to culture.

Of course, the Japanese have a notion of being smart or intelligent. For
example, Azuma and Kashiwagi (1987) asked college students to think
of an intelligent person they knew and rate whether each of 67 properties
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fit that person. The students did the ratings without difficulty. The au-
thors found three major factors from the ratings, that is, active social
competence, processing efficiency, and receptive social competence. It
should be noted, however, that none of these factors is considered to be
innate. Japanese people try to manage without measuring or using for
description any capabilities that do not reflect the amount of effort.

The Japanese may be characterized by what we shall term belief-
in-effort (Hatano, 1982; Holloway, 1988); that is, an assumption of the
supreme importance of effort as a determinant of intellectual achieve-
ment. This is in sharp contrast to the belief-in-ability that American peo-
ple are typically committed to: Americans are particularly concerned
with whether their achievement is due to ability (See Nicholls, 1979).
Americans tend to regard effort as meaningful only insofar as one is
smart or talented enough in the field, whereas Japanese people think
that effort makes a difference everywhere in intellectual achievement
(even when one lacks ability). Belief-in-effort implies that one can nec-
essarily succeed in academic and occupational domains if he or she
exerts enough effort, and that if one does not succeed, it is only because
he or she has not tried hard enough. Intelligence as an ability that is
domain-general and stable if not innate is thus not a popular notion in
the daily life of Japanese people because the emphasis on intelligence is
not compatible with their belief-in-effort. How Japanese belief-in-effort
was produced and has been maintained historically is an issue beyond
this chapter; we would like to point out, however, that Japanese chil-
dren are seldom allowed in school to choose domains or tasks they are
good at, and that most employees have to try hard to do assigned jobs
successfully because mobility has been low until quite recently. In such
a society it is almost impossible for people to give up belief-in-effort
without becoming fatalists (Hatano & Inagaki, 1998).

Attributions of Success or Failure

Japanese people’s belief-in-effort in intellectual achievements is clearly
revealed in studies of the attribution of success or failure. Kitayama,
Takagi, and Matsumoto (1995) concluded, based on their review of
those studies, that Japanese people do not show a self-enhancing bias
(i.e., a tendency to attribute success to one’s own ability and failure
to other factors than the ability), that has repeatedly been observed in
the United States When an artificial intellectual task is used and the
success or failure is experimentally manipulated, Japanese participants
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often attribute their success to the task characteristic, good luck, or an-
other situational factor, and their failure to a lack of ability/effort. When
an academic achievement or test performance in real life is the target,
they most often attribute their success or failure to effort. For example,
Miyamoto (1985) found that Japanese children attributed their hypo-
thetical success in math much less often to ability, and their hypothetical
failure more often to lack of effort and ability, than do their American
counterparts.

Furthermore, Heine et al. (2001) recently found that, whereas Amer-
ican college students who had received failure feedback persisted less
on a follow-up task than did those who had received success feedback,
Japanese students who had received failure feedback persisted more on
the follow-up task than did those who had received success feedback.
The authors interpreted this tendency of the Japanese to increase effort
in response to failure as due to their conception of self as improvable
by expending more effort. The present authors are not prepared to ac-
cept such a domain-general interpretation of cross-cultural differences,
but the response that the failure induces in this experimental situation
certainly differs between Americans and Japanese.

Effort-Dependent Optimism

Japanese belief-in-effort may be extended to non-intellectual situations,
if they are perceived as a challenge or the target of endeavor. Thus,
the Japanese may overestimate the malleability of negative mental and
physical properties. Nakashima, Inagaki, and Lockhart (2002) exam-
ined whether young Japanese children would reveal the optimism that
was observed by Lockhart et al. (1997). They asked 5-year-olds, 6-year-
olds, 3rd- and 4th-graders, and adults whether types of negative traits
– physical–structural (e.g., being short), physical–functional (e.g., poor
eyesight), psychological (e.g., being mean), and genetic (e.g., a disliked
eye color) – that a hypothetical child possessed would change when
he or she became an adult and an elderly, if he or she strongly wished
for that change. They found that the 5-year-olds were more optimistic
than the older participants, but unlike their American counterparts, the
6-year-olds showed no difference from the older elementary schoolers
or college students in the extent of optimism. This result suggests that
among Japanese children naive, global optimism disappears earlier than
among American children.
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However, they also found that Japanese college students often as-
sume that negative traits can be changed by sustained effort. For exam-
ple, 7 of 24 college students predicted that a 5-year-old child who was
poor at learning things but hoped to be smart could become smarter
than his or her peers at age 21. All of them used the term effort in their
justification of the prediction. Twelve other students predicted that
the child would be as smart as his or her peers, and 7 of them
also referred to effort. The experimenter did not say what the hy-
pothetical child did, but the college students inferred that he or she
must try hard to achieve the desired goal. Similarly, 5 of the 24 stu-
dents predicted that a child who was a slow runner would be able
to run faster than his or her peers at maturity; 4 of these students
mentioned effort and the remaining student, intensive training. Only
7 students replied that a slow-running child would become a slow-
running adult. It is not a silly idea for Japanese that effort can change
many negative traits (including non-intellectual ones) into positive char-
acteristics. In other words, they are committed to effort-dependent
optimism.

Distribution of the Fruits of Labor

Studies on fairness or equity of distribution have also shown the sta-
tus of belief-in-effort. For example, Oye and Hatano (2002) showed
that, although there are large individual differences, some Japanese
people take it as fair if the distribution of an outcome is equal among
members sharing the status or role or if it is proportional to the ef-
fort spent, but as not fair if it is proportional to ability. In one of the
studies, they asked college students how the outcome of collabora-
tive enterprises (e.g., income from a collectively run orchard) should
be divided. When the students were asked to offer the best rationale
for distribution by dividing 10 points, they gave on average 2.6, 3.7,
and 3.7 to equality (give an equal amount to every participant), ef-
fort (give an amount proportional to the participant’s effort), and abil-
ity (give an amount proportional to the participant’s proposed ideas),
respectively.

Social and Educational Policies

Many Japanese people believe that intellectual measures of academic
and occupational achievements should reflect the amount of effort spent,
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at least to some extent. This corollary of the belief-in-effort may explain
why the SAT introduced by the U.S. Education Mission is no longer
used for university admission in Japan – it is considered that select-
ing applicants by innate capabilities is undesirable from an educational
point of view. Many who were concerned disliked the SAT, especially
because the SAT was assumed to represent innate capabilities and was
used to eliminate applicants who failed to score at a certain level on
it. According to Japanese lay educational philosophy, this is a bad prac-
tice that discourages students who are diagnosed as lacking capabilities,
their parents, and educators from continuing teaching or learning in this
domain.

However, this does not mean that Japanese people do not select can-
didates according to their general ability. In reality, performance in
math or foreign language is used almost as a substitute for the SAT.
These subjects are usually taught in Japan as an exercise for analyz-
ing a sequence of symbols by applying a set of rules or assembling the
sequence from symbols. The belief-in-effort does not necessarily deny
that there are individual differences in the abilities people are endowed
with genetically. Most Japanese are not empiricists in the sense of be-
lieving that abilities are products of rich early experience and training
in the target domain only. They are reluctant to select candidates us-
ing measures that apparently cannot be changed by the candidates’
effort.

The belief-in-effort implies that everyone can achieve a very high
level of performance in any domain, if he or she engages in exercise
or deliberate practice for an extended period of time. If someone can-
not perform well after this amount of effort, educators or parents must
be blamed, because this means that either the training provided by the
educators was ineffective or the early experience arranged by the par-
ents was insufficient. The failure to achieve highly must be the fault of
students, educators, or parents.

These social implications may be undesirable. Belief-in-effort may
lead to overemphasizing the responsibility of the learners and their par-
ents or teachers for not achieving well. It may result in initial good
performances of a majority of learners, because more time tends to be
devoted to an area in which students are initially poor. However, belief-
in-effort inevitably induces strong stress on the learning and teaching
or parenting individuals, and some guilt when achieving less well
than others. This is in fact happening in the contemporary Japanese
society: Students study hard, achieve at high levels, yet dislike academic



P1: JPK
0521808154c10.xml CY344/Sternberg October 28, 2003 12:40

322 T. Sato, H. Namiki, J. Ando, and G. Hatano

subjects (Hatano & Inagaki, 1998), the worst case of which is exemplified
by examination hell.
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Diligence Makes People Smart

Chinese Perspectives of Intelligence

Jiannong Shi

introduction

In an impressive comparative study on mathematics achievements of
primary school students between the United States and China, Professor
Harold Stevenson of the University of Michigan and his colleagues from
the Institute of Psychology, Chinese Academy of Sciences, obtained
some interesting findings (Stevenson & Stigler, 1992). One of them is
that the mathematics test scores of Chinese students were much higher
than the scores of American students, however, the mean level of sat-
isfaction of Chinese parents was much lower than that of American
parents. In this case, are American parents overly optimistic? Or are
Chinese parents too insatiate? Is this because of the differences of cul-
tures or because of the differences of education systems? We all know
that the education system in China is quite different from the education
system in the United States or in other Western countries. But when we
consider the following example, the educational system seems not to be
the reason, at least not the main reason.

I visited a mathematically talented class when I was at the University
of Michigan in 2001. There were about 20 students in this special class.
But 17 of them were Chinese (from Hong Kong, Taiwan, and mainland
China). In this case, all the students are in the same classroom with

The preparation of this article is supported by Natural Science Foundation of China
(grant No. 39700045) and the President’s Foundation of Institute of Psychology, Chi-
nese Academy of Sciences. The author thanks Dr. Shin-ying Lee, who offered valuable
information about U.S. education. The author also thanks the copyeditor, who spent time
correcting the English.
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the same teacher, and, of course, with the same educational system.
But what does it mean that the most mathematically talented students
are Chinese? Does it mean that Chinese students are naturally good at
mathematics? Or does it mean that Chinese students are more intelligent
genetically? The answer to both questions is “no!” because there is no
biological or genetic superiority of Chinese to other people. But the
Chinese culture is quite different from the cultures of the Western world.

In this chapter, philosophical attitudes about intelligence are pre-
sented and discussed from the perspective of Chinese traditional
culture, as well as are the history of the study of intelligence, the tools
of measuring human intelligence, and recent developments in the field
of human intelligence in China.

intelligence in confucianism

Confucianism is generally seen as the representative of traditional
Chinese culture. Before I explain how Confucianism plays its role on
people’s intrinsic attitudes on human intelligence, I would like to present
three stories underlining two Chinese idioms. From these idioms, we
can find the implicit theory of intelligence of the Chinese people.

Story 1

This story has been told for more than 2,000 years since the Warring
States Period (475–221 B.C.). It was said (see SWSP, 2001) that a man
named Su Qin lived in Luoyang (now a city in Henan province) and
studied very hard. Since he studied very hard every day until very
late in the night, he felt sleepy and fell asleep frequently when he was
studying, especially around midnight. In order not to fall asleep when
he was sleepy during his studying, he put an awl at hand and stung
himself in the thigh. He was awakened by the great pain and could
continue to read. Some years later, he became a very famous politician.
He held the position of premier of the union of Qi, Chu, Wei, Zhao, Yan,
and Han (six countries during the age of Warring States Period). (Yuan
& Shen, 1981, p. 656; Li & Lu, 1986, p. 957).

Story 2

This story is about a person named Sun Jing in the Han Dynasty (202–206
B.C.). Sun Jing was from Xin Du (now Ji County in Hebei province).
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This story was written in Han Shu (the history of Han Dynasty). Like
Su Qin, Sun Jing studied very hard. Learning or reading books was
the most important thing for him in his life. Neighbors called him “Mr.
Close-Door” because he usually closed himself at home, alone, and read
books quietly. He persisted in studying no matter how tired he was.
Sometimes, he was too tired to read a book. He was angry with himself
when he could not help but fall into a doze during the time when he was
studying. To force himself not to fall asleep when he was learning, he
tied his hair with rope and it attached the rope to a girder. In this case,
his head was lifted up, and he would be awakened because of the pain
in the scalp if he nodded off when he felt sleepy during his learning. Ten
years later, Sun Jing was a great scholar in Han Dynasty (Yuan & Shen,
1981, p. 656; Li & Lu, 1986, p. 957; Zhang, 2001).

These two stories were combined into a Chinese idiom, xuan liang chi
gu (to hang one’s head on the girder and to sting one’s thigh with an
awl), which symbolizes the spirit of studying hard.

Story 3

In the Jin Dynasty (265–420), there was a young man named Kuang
Heng (cf. Ge Hong’s [283–363] Anecdotes of Western Capital, Vol. 2), who
was born into a very poor family. His family was so poor that he did not
have enough money to buy books. He had to work in a landlord’s home
every day for nothing but the books he borrowed and brought back
home in the evening. However, his family was too poor to buy even a
candle. He could not read books without light. His neighbor was rich
enough to have candles in the evening. One evening, he was home and
found that some light came in through a small gap in the wall between
his neighbor and him. It sparked him. He thought that if the gap were
big enough then he could have enough light for reading books. He
made the gap a little bit bigger to borrow enough light for his reading
(Li & Lu, 1986, pp. 1095–1096). This is the underlying story of another
Chinese idiom zao bi tou guang (making a hole on the wall to borrow
lights).

These stories have been told from generation to generation for hun-
dreds of years in China. The examples of these stories, and the meanings
of these idioms, have been planted in the souls of the Chinese. They
become the habits of the Chinese people’s behavior, the styles of the
Chinese people’s thinking, and the guidelines of the Chinese people’s
social activities.
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Confucius (551–479 B.C.) and Mencius (371–289 B.C.) were two rep-
resentatives of Confucianism. Mencius indicated in Mencius, “xue bu
yan, zhi ye” (intelligence means never being tired of learning). In other
words, an intelligent person is never tired of learning. People are
encouraged to study hard to be intelligent. Besides the endeavor or
great efforts (hard studying, hard working, etc.) emphasized, Mencius
thought that persistence was also important. He told a story about Yi
Qiu, a famous chess master in the country. Yi Qiu was asked to teach
two people to learn to play chess. One of them listened carefully and
did as Yi Qiu said. But the other one was thinking about shooting an
arrow at a bird flying overhead while Yi Qiu was speaking. The results
for the two people were obviously different, though they both learned
to play chess from the same teacher (Mencius, 2001).

People may argue that the theme of Confucianism also proposed
by Confucius is ren (benevolence) (Yang, 2001). Yes, the main thought
of Confucianism is ren yi dao de (kindheartedness, loyalty, justice, and
morality or benevolence). But how people can be ren? According to
Confucius, “knowledge is a key to achieving benevolence. To be benev-
olent requires one to control oneself so as to behave in accordance with a
knowledge of rightness.” (Yang & Sternberg, 1997, p. 105). And knowl-
edge can only be acquired through learning. In fact, Confucius himself
was a person who enjoyed learning and was never too old to learn.
Hence, an intelligent person is, as summarized by Yang and Sternberg
(1997), according to Confucianism, a person who expends a great deal
of time and effort in learning, and enjoys learning with a high degree of
enthusiasm.

In the school of Confucianism, Xun Zi (325–238 B.C.) was another im-
portant ancient Chinese philosopher who emphasized the importance
of learning in one’s intelligence: Yu bu zhuo, bu cheng qi. Ren bu xue, bu zhi
dao. (Jade cannot become an article if it is not carved. Man cannot know
the principle if he does not learn.) (Dai & Dai, 2001). According to Xun
Zi, learning is the most important thing for an individual to be intelli-
gent and to live in the world. Xun Zi is a collection of the works of Xun
Zi. There are 32 articles in Xun Zi. Quan Xue (Encouraging Learning)
was listed at the very beginning. Xun Zi wrote in Quan Xue that he
could not understand something even after a whole day’s thinking, but
he could know it soon after he learned it. For learning or studying, Xun
Zi emphasized the importance of “accumulation.” He argued: Bu ji kui
bu, wu yi zhi qian li; bu ji xiao liu, wu yi cheng da hai. Qi ji yi yue, bu neng shi
bu; nu ma shi jia, gong zai bu she. Qi er she zhi, xiu mu bu zhe; qi er bu she,



P1: JPK
0521808154c11.xml CY344/Sternberg October 28, 2003 13:58

Chinese Perspectives of Intelligence 329

jin shi ke lou. It means that no one can arrive at a destination 1,000 miles
away if he does not go step by step. There is not a sea if there are not
many small streams. A horse cannot jump over shi bu (bu is a length unit
in the Qin Dynasty in ancient China. One bu is about 2.67 meters.). A
weaker horse can reach the destination 10 jia away (jia is another length
unit in ancient China. One jia stands for the distance that a carriage can
run in a day.) because it persists in running. You cannot break a rotten
piece of wood if you try but give up immediately. But you can carve
iron and stone if you persist in working hard for a long time (Xun Zi,
2001).

People can find the influences of the thought of Confucianism even
from the class schedules of schools in China. I visited several U.S. schools
in Ann Arbor, Michigan, when I was there as a visiting scholar. I found
that the class schedules of American primary schools were quite differ-
ent from school to school. My friend, Shin-ying Lee, who was a devel-
opmental psychologist in University of Michigan, told me, “Elementary
school has no fixed class schedule in America. It is pretty much up to
each teacher how he or she wants to schedule the school day. The only
fixed schedule would be classes that are not taught by homeroom teach-
ers, such as art, music, PE (physical education), or computer.” But in
China, each primary school has a fixed class schedule even for children
as young as 6 years old. Normally, children in primary school have to
take from 7 to 9 classes a day from 7:15 or 7:30 a.m. to 4:30 or 5:00 p.m.,
five days a week from Monday to Friday: mathematics including arith-
metic and geometry, Chinese, English, computer, fine arts, music, PE,
calligraphy, and natural history.

intelligence tests

Tests in Ancient China

There was a folk custom written in Yan Zhitui’s Yan Shi Jia Xun – Feng Cao
Pian (Yan’s Family Rules – Piece of Conduct) (Yan Zhitui, 531–591 B.C.,
a famous philosopher and educator in ancient China) called shi er (child
prediction) (Yan, 2001) in South China in the old ages. According to the
folk custom, when a child was 1 year old, he or she would be tested by
placing stationery objects, such as writing brushes and paper; sewing
items, such as threads and needles; foods; and cosmetics before him or
her. People thought that the first object the child tried to grasp could tell
whether he or she would be avaricious or disinterested, intelligent or
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not intelligent (Yang, 1994; Shi & Zha, 2000). For example, it was written
in Chapter Two of one of the four most famous classic Chinese novels
Hong Lou Meng (Dream of the Red Chamber or Story of a Stone) written
by Cao Xueqin (1715–1763) that Jia Baoyu (one of the main characters)
was tested by his father with the method of shi er when he was 1 year
old. Baoyu was exposed to many different things and asked to grasp
one from them. He reached for nothing but cosmetics. It made his father
angry and sad because his father thought: “He will be a person who is
fond of alcohol and women” (Cao & Gao, 2001).

Shi er is only a folk custom in ancient China, but it indicates that
Chinese people think that a person can be studied through observation.
In fact, the observation method was used to study human behavior
very early in China. Liu Shao (220?–280?) argued in his book Ren Wu
Zhi (Records of People) that people can learn a person’s personality traits
through observing the manner of a person’s perception and responses
(cf. Lin, 1980). According to Liu Shao, the most important way to know
a person is to listen to what he or she says and to watch how he or
she behaves. He wrote in his book, “You can know one is kind or not
through listening what one says, and know one is intelligent or not
through observing how he answer other’s questions or react to others.”

Zhu Geliang (181–234) suggested seven methods of observation in
his book, Xin Shu (Book of Mind) to study one’s inner world. The seven
methods are: (1) to learn one’s ambition by asking him or her “right”’
or “wrong” questions, (2) to learn one’s flexibility of response by asking
him or her to get to the bottom of things, (3) to learn one’s knowledge by
asking for strategies, (4) to learn one’s braveness by telling him or her
misfortune, (5) to learn one’s disposition by giving him or her alcohol or
wine, (6) to learn one’s honesty by exposing him or her before benefit,
and (7) to learn one’s quality by giving him or her expectation (cf. Lin,
1980, p. 76).

Besides the observation methods, “psychological” tests were used to
study human intelligence in ancient China. One of the most famous and
important tests is the tangram. It was said that the tangram was first
developed in the Song Dynasty (Lin, 1980). It is considered the earliest
psychological test in the world. The other kind of “psychological” test
used in ancient China is jiu lian huan (nine linked rings). Tangram and jiu
lian huan were designed to test one’s intelligence, especially one’s flexibi-
lity of thinking, because there were many alternative correct answers.

Many kinds of psychological tests have been developed during the
long history of China, but they were used as entertainment tools rather
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than the psychological tests in China after the Sui Dynasty. The offi-
cial method of testing for governmental employment after the Western
Han Dynasty was ke ju, in which candidates were tested with different
subjects, and the few top people would be selected for governmental em-
ployment or appointment. The number of subjects was different from
time to time. For example, there were two subjects in ke ju in 598 (early
Sui Dynasty). One of them was zhi xing xiu jin (devotion, ambition, be-
havior, habit, accomplishment, and respectfulness), and the other was
qing ping gan ji (fairness, justice, ability of doing things, and achieve-
ment). The number of subjects in ke ju was increased from 2 to 10 nine
years later (in 607). The 10 subjects were (1) xiao ti you wen (well-known
in filial piety,), (2) de xing dun hou (great virtue), (3) jie yi ke cheng (com-
plimentary moral integrity), (4) cao lv qing jie (good and clean record in
behavior), (5) qiang yi zheng zhi (fortitude and justice), (6) zhi xian bu nao
(to execute a law uncompromisingly), (7) xue ye you min (excellent in
learning), (8) wen cai mei xiu (good at writing), (9) cai kan jiang lue (high
talent like a general), and (10) lu li xiao zhuang (strong with great arm
force). In the Tang Dynasty, there were two kinds of ke ju, one normal
and the other special. The normal one was held regularly every year,
and the special one was temporarily held and conducted directly by
the emperor according to the demands of the country at the time. From
the Tang Dynasty to the Song Dynasty, the ke ju included five kinds of
tests: (1) kou shi (oral test), (2) tie jing (a kind of closed test based on
Analects, Mencius, Great Learning, The Doctrine of the Mean, and so on),
(3) mo yi (a kind of question-and-answer test in which the questions
and answers were exactly selected from Confucian classics), (4) ce wen
(a kind of paper-and-pencil test in which the examinees were asked
to answer questions about politics, economics, military affairs, and
agriculture), and (5) shi fu (poem and essay, in which the examinees
were asked to write a poem or an essay within a limited time) (EC,
1985).

As the theoretical presupposition of ke ju was, “intelligence is knowl-
edge or ability of knowledge acquisition,” the contents of ke ju heavily
relied on knowledge or memory. The system of ke ju lasted for more
than 1,300 years, even though the criticism on the validity of ke ju for the
selection of governor increased as time went on. It was finally abolished
in 1906, but its effects did not stop with its abolishment. In fact, people
can find the shadow of its influence on Chinese people in the National
Examination for College Enrollment (NECE) held in July every year. The
NECE still is a test heavily based on knowledge, although its content
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and form are quite different from ke ju. The candidates have to study
their textbooks very carefully and do numerous exercises to prepare for
the NECE.

Modern Intelligence Test

The early 20th century was a glorious period for intelligence testing in
the Western world. It was a very important period of time for the devel-
opment of intelligence testing in China, too. Binet and Simon created the
first standardized intelligence test in France in 1905 and revised it in 1911.
L. Terman introduced the Binet-Simon Intelligence Test to the United
States and revised it into the Stanford-Binet Intelligence Test in 1911. A
Chinese psychologist, Fan Bingqing, introduced the Binet-Simon test in
China in 1916 (See Song & Zhang, 1987, p. 3). People cannot tell which
version of Binet-Simon test was introduced by Fan, but Fan is recog-
nized for first introducing the intelligence test and modern ideas about
intelligence and intelligence measurement into China. The Measurement
of the Mental Development of the Child by Binet and Simon was translated
into Chinese by Fei Peijie and published by the Commercial Press in
1922 (Binet & Simon, 1922). Terman’s (Terman, 1924) book, The Measure-
ment of Intelligence, was translated by Hua Chao and published by the
Commercial Press in 1924. After the Binet-Simon and Stanford-Binet in-
telligence tests were introduced into China, a test storm blew across the
country in the 1920s and 1930s.

During the 1920s to 1940s, Chinese psychologists not only translated
several Western intelligence tests into Chinese, but they revised some
of these tests into Chinese versions or developed some intelligence tests
by themselves. For example, Lu Zhiwei (Lu, 1924) revised the Binet-
Simon test into the Chinese-Binet Intelligence Test (CBIT), which was
published by the Commercial Press in 1924. Wu Tianmin (Wu, 1936)
made the second revision of CBIT and published it in 1936. Ai Wei and
his colleagues (Ai, 1948) started to collect data for standardizing the
Intelligence Test for Primary School Children (ITPSC) in 1926. It took
them more than 20 years to collect data from different parts of China
and create the test because of the Northern Expedition Army War, the
Japanese invasion and the Anti-Japanese War, and the Civil War. It was
very difficult for Ai and his colleagues to collect data from different
places. Sometimes they had to spend one or two years traveling from
one place to another. Finally, more than 30,000 subjects were tested, and
the ITPSC test was published by the Commercial Press in 1948.
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Chinese psychologists translated, revised, and developed some other
intelligence or ability tests, such as the English Test, Group Intelligence
Test, Daily Knowledge Test for Primary School Students, Arithmetic
Word Problem Test for Primary School Students, Silent Reading Ability
Tests (for Primary and Secondary School Students), Method of Intel-
ligence Test (Chen, 1927), Measurement of Mental Development of
Children (Fei, 1927), Mechanical Intelligence Test, Non-Verbal Intelli-
gence Test, National Survey Test for Primary School Students, Career
Intelligence Test (Zou, 1927), Intelligence Test for the Popular Schools
in City (Lai, 1928), Five Item Test, American Army Intelligence Test,
Merrill-Palmer Scale (Xiao, 1936), Public School Test in Cities, and Draw-
ing A Person Test (Xiao, 1935), and so on during that period of time.1

Intelligence tests nearly disappeared during the 30 years following
1949 because of political reasons (the influence of the former Soviet
Union and of the Cultural Revolution in mainland China (Song & Zhang,
1987, p. 10). The study of intelligence and intelligence tests was not re-
vived until 1978 when China started its new policy of reformation and
openness. Chinese psychologists began to revise and develop intelli-
gence tests again. Some intelligence and ability tests that were revised
or developed in mainland China after 1978 are summarized and listed
in Table 11.1

Most of the intelligence tests used in China were revised from foreign
tests, and although some of them, especially culture-relevant tests,
were changed a lot in contents. A few intelligence tests were developed
by Chinese psychologists themselves under the guidance of their own
theories of intelligence. For example, Zha, a developmentalist from
the Institute of Psychology, Chinese Academy of Sciences, and her
colleagues think that memory, observation, analogy, and creative think-
ing, as well as non-intellectual personality traits, are the most impor-
tant components in human intelligence. They developed the Cognitive
Ability Test for Identifying Supernormal Children (CATISC), which
includes short-term and long-term memory, numerical, verbal, and
figural analog reasoning, observation, and creative thinking sub-tests.
Meanwhile, they developed a questionnaire to investigate children’s
non-intellectual personality traits. The CATISC test is special because it
includes creative thinking and non-intellectual personality traits, which

1 The author did not find all of the tests listed here. Most of the tests listed here are cited
from an advertisement on the back cover of the book, Chinese-Binet Intelligence Test (Lu,
1927).
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table 11.1. Some Intelligence Tests Revised and/or Developed in Mainland China after
1978

Name of Test Developer YOV∗ Reviser YRV∗

Denver Developmental Screening
Test (DDST)

Frankenburg &
Dodds

1967 Song & Zhu
et al.

1978

Chinese-Binet Intelligence Test
(3rd Version)

Binet & Simon 1916 Wu 1980

Peabody Picture Vocabulary Test
(PPVT)

L. M. Dunn 1965 Feng et al. 1980

Non-Verbal Intelligence Test Wu 1980
Wechsler Intelligence Scale for

Children-Revised (WISC-R)
Wechsler 1974 Lin & Zhang

et al.
1981

Wechsler Memory Scale (WMS) Wechsler 1945 Gong et al. 1981
Wechsler Adult Intelligence Scale

(WAIS)
Wechsler 1955 Gong et al. 1982

Wechsler Preschool and Primary
Scale of Intelligence (WPPSI)

Wechsler 1967 Guo, Wang, &
Song et al.

1983

Wechsler Preschool and Primary
Scale of Intelligence (WPPSI)

Wechsler 1967 Gong et al. 1984

Clinical Memory Scale Xu et al. 1984
Goodenough-Harris Drawing

Test
F. L.

Goodenough
& D. B. Harris

1963 Zhang 1986

Cognitive Ability Test for
Identifying Supernormal
Children (CATISC)

Zha 1986

Mental Development Test for
Infants

Fan 1988

Chinese-Wechsler Intelligence
Scale for Children (WISC-C)

Wechsler 1974 Gong & Cai 1993

Intelligent Intelligence Test
System

He & Li et al. 1994

Group Intelligence Test for
Children

Wechsler 1974 Jin 1994

Chang-An Group Intelligence
Test

Gong & Wang
et al.

1996

Snijders-Oomen Non-Verbal
Intelligence Test

Snijders,
Oomen

1989 Zhang &
Gong et al

1997

Chinese Infant Intelligence Scale Tang & Gong
et al.

1998

Group Intelligence Test for Army
College Students

Liu & Miao
et al.

2001

Psychological Synthesized Scale
for Children-Revised (PSSC-R) ? ?

Zhou & Fang 2001

Basic Cognitive Ability Test
(BCAT)

Li & Liu 2001

∗ YOV stands for year of original version; and YRV, for year of revised version.

334
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are not included in conservative intelligence tests. The CATISC has two
versions suitable for young and school-aged children. The version for
young children is suitable for children from 3 to 6 years old, and the
version for school-aged children is for children from 7 to 14 years old.
(Zha, 1986, 1990, 1993; Shi & Xu, 1998; Shi & Zha, 2000). Another test is
the Basic Cognitive Ability Test (BCAT), which was recently developed
by a life-span developmentalist and colleagues from the Institute of
Psychology (Li, Liu, & Li, 2001).The BCAT test was developed according
to the life-span development theory. It is suitable for individuals from
10 to 90 years old. It is called a basic cognitive ability test because the
processing time of some basic cognitive processes, such as recognition
reaction time, mental arithmetic, mental rotation of Chinese characters,
digital working memory, two-character-word recognition, three-digit-
number recognition, and no-meaning geometric figures recognition are
emphasized.

recent research and theories of intelligence

Research

Most research on intelligence in the last two decades has been con-
ducted on special samples, such as gifted children, abnormal children,
and children with special diseases. Only a few studies were on common
concepts of intelligence. Among them, the studies conducted by Zhang
and Wu in Beijing and Yang and Sternberg in Taipei are representative
(Zhang & Wu, 1994; Yang & Sternberg, 1997). Both were designed to
investigate the common conception or implicit theory as indicated by
Sternberg (1985) or the naive theory of intelligence of Chinese people.
The research methods of the two studies are similar to the method used
by Sternberg and his colleagues to study people’s conception of intelli-
gence in the United States in 1981 (Sternberg et al., 1981).

There are some differences between the results of studies conducted
in Beijing and Taiwan. With subjects from Beijing in their study, Zhang
and Wu (1994) found that there were three categories in Chinese peo-
ple’s conception of intelligence. The three categories are active-thinking,
including logical thinking, the ability to accept new things, creativity,
and ability of adaptation; processing characteristics, including curiosity,
insight, memory, imagination, and self-confidence; and non-intellectual
characteristics, including energy, sense of humor, independence, expres-
siveness, and dexterity in operation. With subjects from Taiwan in their
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study, Yang and Sternberg found that five factors existed in Chinese peo-
ple’s conception of intelligence. The five factors are (1) general cognitive
ability, (2) interpersonal intelligence, (3) intrapersonal intelligence, (4)
intellectual self-promotion, and (5) intellectual self-effacement (Yang &
Sternberg, 1997).

It is obvious that people from Taiwan emphasize more interpersonal
and intrapersonal factors in intelligence conception than do people from
Beijing. The reasons for such differences seem complicated. Intraper-
sonal factors were neglected by people from Beijing because Confucian-
ism was strictly criticized or beaten down after 1949, especially during
the time of the Cultural Revolution. However, Confucianism is enjoying
a renaissance now in mainland China. Many classic books of Confucian-
ism and books on Confucianism have been published.

Theories

Theories about human intelligence in China have a very long history,
but they belong to the category of philosophy in ancient China. Mod-
ern theories of intelligence were developed in China in the early 20th
century. The notion about intelligence came from the Western world.
For example, when Binet-Simon’s Intelligence Test was introduced into
China, the Western notion about intelligence, “intelligence is learn-
ing ability,” was imported, too. Meanwhile, Woodworth’s concept of
human intelligence made a great impact on Chinese psychology at
that time. Woodworth (1925) suggested that intelligence is the whole-
ness of human innate mental constitution, including reflection, instinct,
emotion, feeling (or affection), perception, and attention. According to
Woodworth, the human being is an innately intelligent animal.

The mainstream of study methods of human intelligence during
that period of time was psychometrics. Intelligence tests were widely
used to investigate the distribution and development of intelligence of
Chinese children. But some psychologists were interested in studying
the intelligence of eminent individuals in the history of China with his-
toriometrics. For example, with historiometrics Lin (1939) studied the
intelligence and achievements of 34 eminent Chinese from the Tang
and Song Dynasty. In his book, Lin (1939) mentioned Cox’s study of
300 eminent geniuses born between 1450 and 1850, but he did not
know Cox’s work when he began his study. It is noteworthy that no
names of scientists, technologists or mathematicians were listed in Lin’s
study, even though there were numerous scientists, technologists, and
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mathematicians who contributed a lot to the development of society
in the history of China. It was not because of the bias of sample selec-
tion but because of the Chinese people’s deep distrust of science and
technology. It reflected that science and technology, as well as scientists
and technologists, were not respected in periods of history in China.
Furthermore, it reflected the Chinese people’s theory of intelligence de-
veloped with the influence of culture. That was xue er you ze shi (study
hard and good then be officer).

Study on human intelligence stopped for some 30 years during the
time of 1949 to 1978, as previously mentioned. But it was revived in
1978. Since then, several intelligence theories have been introduced into
China. A series called References for Teaching Child Psychology, edited
by the famous child psychologist, Zhu Zhixian, was published in early
1980. The series includes six books. In two of them, Basic Theories of the
Psychology of Child Development and History of Child Psychology, respected
psychologists such as Alfred Binet, John Watson, Sigmund Freud, Henri
P. H. Wallon, Leon S. Vygotsky, Jean Piaget, and J. S. Bruner, as well as
their theories of intelligence, are included (Zhu, 1982a, 1982b). The the-
ories of Piaget and Vygotsky have been widely introduced in China.
Piaget’s theory about children’s cognitive development had a great im-
pact on developmental psychology in China. In the late 1980s, Guilford’s
(1986) 3-D intelligence structure model was widespread in China. Mean-
while, Cattell’s liquid-crystal theory of intelligence was introduced, too
(Cattell, 1963; Baltes, 1986). In the 1990s, Gardner’s (1983) multiple intel-
ligences theory; Sternberg’s (1988) triarchic theory of intelligence, prac-
tical intelligence theory (Sternberg & Wagner, 1986), and successful in-
telligence theory (Sternberg, 1996); and Das’s (1994) PASS (Planning,
Attention, Simultaneous, Successive) theory were introduced into
China. It seems that Gardner’s theory has had more impact on the Chi-
nese educational world and Sternberg’s theory has had more impact on
the Chinese academic research world.

After 1978, a few Chinese psychologists devoted all their attention
to intelligence study. They attempted to investigate the nature of intel-
ligence theoretically and practically (Wu, 1980; Lin, 1991). Wu Tianmin
was one of these psychologists. She indicated that the intelligence test
itself is useless for understanding the nature of intelligence, although
she was involved in revising and developing intelligence tests after
the 1930s and was very famous in the field of intelligence measure-
ment in China. She criticized the previous componential theories of
intelligence and argued, “We can hardly expect that intelligence can be
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explained with any theory of a bundle of abilities or a bundle of tiny frag-
ments, for intelligence is a unitary psychological phenomenon” (Wu,
1980, p. 265). She suggested that we should realize the nature of the
human mind in order to understand the nature of intelligence and in-
dicated, “Psychological activities are the production or function of the
activities of nerve system, but after the psychological activities are ac-
tivated they can control the next step’s neuron activities” (Wu, 1980,
p. 261). From the perspective of neuropsychology, she defined human in-
telligence as a coordinating reflection of the activities of the neurons
that are characterized by intention, wideness, deepness, and flexibility.
And the intentional psychological activities are the results of certain
cortical activities and interactions with corresponding cortical activities
(Wu, 1980).

No matter how Wu criticized the componential theories, some
Chinese psychologists thought that human intelligence consisted of sev-
eral abilities. Zhu Zhixian was one of these componential theorists. Ac-
cording to Zhu, intelligence is composed of different abilities, such as ob-
servation, memory, thinking, and imagination. The core of intelligence
is abstract thinking ability. (Zhu, 1989). His student, Lin Chongde, put
two extra components, language and practical skill, into the structure
of intelligence (Lin & Xin, 1996).

As a developmentalist, Liu Fan studied intelligence from the per-
spective of cognitive psychology. He constructed a cognitive model of
intelligence (see Figure 11.1). He suggested in his model that perception,
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image, and conception were three main components of cognition. Per-
ception is direct cognition, and image and conception are indirect cogni-
tions. Thinking is a very complicated mental process. All cognitive activ-
ities are related to thinking or belong to the category of thinking except
the perception of neonates. Hence, thinking runs throughout the whole
cognitive process. Attention, memory, and learning are different facets
of cognition. Actions and language are not only closely related to cogni-
tion, but they are also the way in which cognition reflects the real world.
Language is related mainly to conception, but emotion, willingness,
and personality traits work as control factors to cognition (Liu, 1998).

Rather than from the perspective of psychology, Shi and Xu looked
at the nature of intelligence from the perspectives of biology, physics,
and chemistry (Xu & Shi, 1992; Shi & Xu, 1999). The fact that the mind
is the function of the brain’s or nerve system’s activity is not doubted.
To keep the brain or nerve system alive and active, energy is essential.
In fact, the brain will die without energy, and, of course, the function
of the brain will disappear. Any action of an object needs energy or has
potential, and the action of the brain is not an exception. According to
the conservation law of energy, energy will never be lost but changes
from one form to another. Some parts of energy that an individual ob-
tained from his or her surroundings are transmitted into bio-energy for
the growth of the body. Some parts are used for the actions of the brain or
nervous system. We know that the energy consumed in the action of the
brain, such as for electrical signals along neurons and chemical reactions
between synapses, will not be lost but will be changed or transmitted.
The problem intriguing researchers is, “Where does it go?” Shi and Xu
assumed that it is transmitted into “mental energy” (Xu & Shi, 1992).
Mental energy is the energy used especially for mental activities. They
further argued that mental energy is the potential of intelligence. There
are two forms of intelligence: One is implicit or invisible and happens
in the brain. The other one is explicit or visible and can be observed.
The implicit one is the base of the explicit one. And the explicit one is
always less than the implicit one, except in an ideal condition where
the explicit one is equal to the implicit one. As there is not an ideal
condition for human beings to live in the real world, the full potential
of one’s intelligence is not properly measured, at least until now. What
we mostly measured or discussed are explicit forms of intelligence ex-
pressed in different ways in the practical world. As energy can be ac-
cumulated, mental energy can be accumulated, too. Then it is assumed
that intelligence can be accumulated. Consequently, achievement in any
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aspect or field is not the result of intelligence but the result of intelligence
accumulation.

This theory was employed to explain the relationship between intel-
ligence and creativity (Shi, 1995). Shi suggested that some individuals
with high IQs did not have high creative achievement not because they
did not have creativity but because their intelligence is not expressed
in the “proper” or expected way or because their intelligence is not
accumulated enough to fulfill the creative work that is expected.

conclusion

In summary, Chinese people’s conception of intelligence can be illus-
trated with four Chinese idioms.

1. Qin neng bu zhuo. This idiom means that diligence makes people
intelligent or smart. It emphasizes the importance of one’s effort
or endeavor. In other words, the endeavor is one component in
the structure of intelligence.

2. You zhi zhe, shi jing cheng. Where there is a will, there is a way.
Human willingness is emphasized extremely. The willingness
here can be looked at as intrinsic motivation. So, intrinsic mo-
tivation is looked at as another component of intelligence in a
Confucian perspective of intelligence.

3. San ge chou pi jiang, sai guo zhu ge liang. Two heads are better than
one. It indicates that the intelligence of different people can be
put together and can be accumulated. Combined with the first
idiom, Chinese people think that not only can the intelligence of a
single individual can be accumulated, but intelligence of different
people can be accumulated, too.

4. San bai liu shi hang, hang hang chu zhuang yuan. Where there is an
occupation, there is a number one scholar. It indicates there are
many possibilities for people to be successful. Or it indicates that
human intelligence can be expressed in a variety of ways. This
includes the multiple meaning of human intelligence.
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Similar Thoughts under Different Stars

Conceptions of Intelligence in Australia

Lazar Stankov

To understand the development of psychology in Australia, one needs
to be cognizant of the political and social history of this country.1 The
most salient aspects relate to its geography and cultural links to the “old
world.” It is usually assumed that Australia was discovered by Captain
James Cook and first settled by the British upon the arrival of the First
Fleet of eight ships in 1788. This fleet brought convicts from England, be-
cause the American War of Independence had signaled the need to seek
a new penal colony for the Empire. To this day, some citizens of Australia
think of themselves either as descendants of “convicts” or “squatters”
(free settlers). The six colonies that were formed during the 1800s were
united in 1901 despite “the tyranny of distance.” (The island-continent
is approximately the size of Europe or the continental United States, and
its total population today is comparable to that of California.) Indepen-
dence did not diminish Australia’s attachment to the “mother country
England” and its king and, when World War I started, many young
Australians enlisted to be sent to fight at Gallipoli in Turkey, and later
on, to France. The early European inhabitants of Australia behaved in
a way that was similar to those of other colonizing powers. For exam-
ple, since the very beginning of settlement, the Aborigines were denied
the right to ownership of land, and in fact, these native Australians
were not given a democratic right to vote until a referendum that was

1 The first part of the title of this chapter is a paraphrase of the motto of the University
of Sydney, which reads, “Sidere mens eadem mutato.” Note, however, that there exist
somewhat different literal interpretations of this motto.

I am grateful to Stanton Bongers for his help in working on this chapter.
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held as recently as 1967. British influence remained strong until the
beginning of World War II when Americans became the main anti-
Japanese fighting force in the Pacific. Since that time, American and
British influences on the way of life in Australia have been about equal.
The influx of non-English-speaking migrants from Europe immediately
after the war is nowadays seen as instrumental in generating the cos-
mopolitan and multicultural feel of contemporary urban centers and,
perhaps, in diminishing British influence.

Being a relatively small country in terms of the size of its popula-
tion, the use of English language was a blessing for the development
of any branch of science, including psychology. Textbooks written by
the distant “cousins” living in the northern hemisphere were available,
and the first course on mental tests and the psychology of mental de-
ficiency (later called psychometrics) was introduced at the University
of Sydney in 1924. O’Neil (1987) points out that although Australian
psychologists have not generated any important wide-ranging theo-
ries analogous to psychoanalysis, Gestalt theory, or behaviorism, their
concern with the patterns of individual differences in abilities and intel-
ligence has led to significant contributions to psychometric assessment
and statistical analysis. These contributions were technically sound and
“sometimes quite ingenious.” Australian work provided evidence that
has confirmed, added to, or corrected related overseas findings. This is a
fair assessment of the overall contribution of Australians to psychology.

The existence of a shared language and small local market in psy-
chology has also contributed to the tendency of Australians to publish
their best products overseas – in America or Britain. A few of them also
settled and made their mark on psychology in these countries.

Because Australia is the largest country in the South Pacific that
has traditional ties with other nations in the region, the developments
in psychology here have affected other countries as well. Particularly
strong was the influence on Papua New Guinea and (somewhat less)
on New Zealand. This review will focus on the situation in Australia
since these other countries, being smaller, have less developed psycho-
logical services.2

2 It is necessary to mention here the work of New Zealand political scientist and philoso-
pher J. Flynn. His contribution to psychology and research on intelligence is important
since it has documented significant generational increases in IQ scores, especially since
the end of World War II (see Dickens & Flynn, 2001). It is difficult to reconcile such
massive changes with the biological explanations of individual and group differences
in intelligence.
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definitions and theories of intelligence

Given the developments just described, it is perhaps of little surprise
that no unique theory of intelligence emerged in Australia. However,
practical demands and the scientific interests of those in teaching posi-
tions have affected the overall landscape of research in intelligence in
this country. Three broad theoretical stances in studies of intelligence in
Australia can be discerned. These are:

Traditional Psychometric

Because several prominent early Australian “pilgrims” received their
degrees in England, some under the supervision of Spearman, the psy-
chometric tradition has been rather strong. Earlier in the last century,
around 25% of all psychological publications were devoted to human
abilities, more than to any other area in psychology. General factor the-
ory, however, is not the dominant view. This is because practical needs
related to strong vocational guidance services, schooling demands, and
the armed forces have embraced the multiple aptitude test batteries that
were influenced by the Thurstone’s theory of primary mental abilities.
Similar to the situation elsewhere, both camps – multiple intelligences
and general factor theory – are represented about equally in Australia
today.

Cross-Cultural and Developmental

One of the earliest attempts to study intelligence of indigenous people
was carried out in Australia by Porteus in 1914 (Porteus, 1965). Some
researchers showed similar interests in Aboriginal cognition later on
last century. Their approach was to apply traditional psychometric tests
of intelligence to Aborigines. The outcome reinforced the prevailing
view of severe deficit. A good review of this work is provided by Klich
(1988). Perhaps to move away from the emphasis on deficit, a group
of researchers employed Piagetian tasks in studies of Aboriginal cogni-
tion. Others became interested in studying cognitive processes of Asian
societies, frequently with the emphasis on psycholinguistic aspects of
cognition (D. Keats, 1979).

This work in cross-cultural psychology has crystallized the position
that “When research is conducted, respect for indigenous perceptions
of priority social needs, construction of social issues, and methods of
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social inquiry can only be achieved if indigenous people are doing it or
if they are in meaningful partnership with non-indigenous researchers
who are doing it.” (Davidson, 1998, p. 49). In other words, intelligence
should not only be studied “in context” but also with the co-ownership
of the research problems and procedures by the people who are being
studied.

Biological

This approach is relatively new in Australian psychology, with its origins
dating back to the 1970s. Its main emphasis today is on the use of inspec-
tion time that is sometimes treated as the measure of intelligence. It also
employs electroencephalography (EEG) and visual imaging techniques.
Some recent work based on a considerable amount of data from sam-
ples of twins looks at the genetic determination of elementary cognitive
components of fluid intelligence. This approach is based on the belief
that full understanding of psychological phenomena can be achieved
through the study of lower-order processes that are physiological and
physical in character. The position is decidedly reductionist.

There is a tension between proponents of cross-cultural view, who
tend to subscribe to the social constructivist position, and those tak-
ing a biological stance, who claim that what they do is the only “true
scientific” approach in psychology (Butler, 1998; Bates & Stough, 2000;
Stankov, 1998, 2000). For the most part, again, the debate is not uniquely
Australian but reflects existing tensions between these opposing po-
sitions elsewhere. Within the Australian context, however, the direct
influence of the cross-cultural approach to the study of intelligence ap-
pears to have diminished over the past two decades.

history

According to the account of Porteus (1965), he was taken to the mission
station in South Australia in 1915 where he administered Porteus Maze
Test to 28 Aboriginal children. Prior to this event, he used the same test,
consisting of increasingly more complex paper-and-pencil mazes, to as-
sess the abilities of “mental defectives” in the city of Melbourne. The test
was supposed to measure foresight, planning, and sustained attention,
which were not adequately sampled by the Binet scale. The outcome pro-
duced a mean mental age of 9 years and 9 months for Aboriginal children
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whose mean chronological age was 10 years and 2 months. Thus, the
average IQ was about 96 – unusually good for a racial group that was in
his experience universally considered to be among the least intelligent
of mankind. Later on, he tested the hypothesis that Aborigines perform
equally well as non-Aboriginal high school students on tests of spatial
abilities. Paradoxically, until the very end of his life Porteus retained
his belief in “biologically determined inferiority” of Aborigines even
though he advocated high belief in Aboriginal “social intelligence” that
is evidenced in achievements in artistic, inventive, and general living
skills.

A student of Spearman, G. E. Phillips, published the first revision of
the Binet scale in Australia in 1924. His revision was based on a sample
of 3,346 Sydney schoolchildren from 5 to 14 years of age, and it was
generally regarded as work of a high quality. Another important devel-
opment in the history of research in intelligence in Australia took place
in 1930, with the formation of the Australian Council for Educational
Research (ACER). This institution, particularly under the leadership of
K. S. Cunningham, also placed great emphasis on normative studies
of intelligence (Connell, 1980). Many people who worked within the
ACER provided psychological services to the Australian Armed Forces
during World War II and subsequently became involved in rehabilitation
and vocational guidance services. Of course, the work of psychologists
within the military continued in a significant way with the Australian
Army Psychology Corps being a uniformed service and other branches
of the Armed Forces employing civilians.

Although a large amount of work was carried out in the mainstream
psychometric tradition in Australia, there have been two developments
that either have made impact beyond the “fatal shore” of Australia
or are unique to this country and therefore should be underscored.
First, there has been significant work in statistical aspects of psycho-
metrics, with J. Keats’ (1951) early development of the statistical the-
ory of objective test scores and McDonald’s work on non-linear factor
analysis and structural equation modeling procedures (McDonald, 1964,
1978). Second, the Queensland Test (McElwain & Kearney, 1970) was an
important attempt to develop a measure that can be used with tribal
Aborigines, non-English speakers, and the deaf. The test employs a
“performance” mode of presentation and can be given using vernacular
instructions and mime. Scores on this test have shown high correlation
with the degree of acculturation to white society, and therefore separate
norms were developed for tribal, fringe-dwelling, and urban-dwelling
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Aborigines. This, of course, underscores the role of environment in cog-
nitive abilities.

current research

Although research into the intelligence of Aborigines was prominent in
the past, contemporary work in this area has all but ceased. The reasons
for this situation are not entirely clear – perhaps interest in the topic
has evaporated, or there might have been a subtle political pressure to
stop this kind of research. Those interested in working with Aborigines
have shifted the emphasis to the examination of social conditions and
value systems within the indigenous societies (see Fogarty & White,
1994).

The most significant current research efforts can be classified with
respect to three main lines of inquiry: (1) the role of mental speed and
inspection time in intelligence, (2) research broadly guided by the theory
of fluid and crystallized intelligence, and (3) intelligence studies with de-
velopmental overtones. Curiously, although these different topics have
been associated with different laboratories, there has been a tendency
toward cross-fertilization, and the three areas, for the most part, now
represent differences in emphasis.

australian research linking mental speed
to intelligence

The measurement of inspection time (IT) started in the early 1970s af-
ter a Cambridge graduate, D. Vickers, took a teaching position at the
University of Adelaide. He developed a theoretical rationale for IT and
the procedures for its measurement. These were first described in a paper
that also reported three experiments from the just completed doctoral
thesis by his student Ted Nettelbeck (Vickers, Nettelbeck, & Wilson,
1972). This procedure involves the presentation of a couple of unequal-
length vertical lines joined on top by a horizontal line. This stimulus
is followed quickly by a mask. The time period between the stimulus
and mask is varied and IT “score” is the smallest time interval for a
correct detection of the line that is shorter. The first report of the cor-
relation between IT and intelligence was published by Nettelbeck and
Lally (1976). This initial work was followed by over 90 articles, and an
entire issue of the journal Intelligence in 2001 was devoted to the same
topic to acknowledge 25 years of this line of research. Some, including
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this writer, were surprised by the amount of attention devoted to IT.
After all, this is a perceptual task, and there have been many percep-
tual tasks (e.g., field-dependence measures, perceptual illusions, criti-
cal flicker frequency) that have been correlated with intelligence and
have produced comparable correlations. In the most recent analysis by
Grudnik and Kranzler (2001), the average correlation between IT and IQ
is−.30, which becomes−.51 when corrected for the presumed artifactual
effects.

Perhaps the reason for IT’s popularity derives from the fact that, at
the time of its first appearance in 1970s, there was a renewal of inter-
est in the role of mental speed in intelligence, with A. Jensen being the
prime mover. Because the original interpretation of the findings with
IT emphasized a speed component, IT and reaction time data based
on Hick’s paradigm were used jointly in support of this interpretation.
It appears that enthusiasm for IT-IQ research was more pronounced
among the British aficionados of IT (e.g., C. Brand and I. Deary). In
contrast, Australians seem to have been divided. A couple of them
(T. Bates and C. Stough) seem to share the same amount of enthusiasm
as the British (see, e.g., Stough et al., 2001). But Nettelbeck (2001), who
remains the main figure in IT research, has always been cautious and
thoughtful in his interpretation. Thus, his most recent “personal inter-
pretation” of the correlation between inspection time and psychometric
abilities points out that evidence does not support earlier claims that IT
estimates the speed of a single process. Rather, “IT is probably sensitive
both to focussed attentional capacities . . . and to decision processes,
ongoing beyond mask onset, that monitor responding.” Furthermore,
he points out that in a young adult group, IT is correlated with the Gs

(broad speediness) function, and, in the case of visual IT, to broad vi-
sualization (Gv) abilities. Contrary to the common assumption, in this
group IT is not related to fluid intelligence (Gf).

As already indicated, IT is not the only measure of mental speed.
There are several other well-known measures, including simple and
choice reaction time, speed of test taking, perceptual speed, movement
time, and the like. Australian researchers have looked at these as well. It
is interesting that Brody (2001) ends his commentary on IT studies with
the following comment: “It is still possible that multivariate research on
information-processing skills will converge on a model that is isomor-
phic with the hierarchical model of psychometric indices of abilities.
There may be several independent information-processing abilities that
are correlated leading to a single ability (or a smaller subset of abilities)
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at a more general level of analysis. It might even be possible to align this
model with the hierarchical model of psychometric abilities” (p. 540). He
fails to cite, and therefore appears unaware, that Australian researchers
have done exactly that by pointing to the factorially complex structure
of mental speed. An entire recent issue of Learning and Individual Dif-
ferences consists of a single paper containing precisely that information
(Roberts & Stankov, 1999). This latter study did not include IT mea-
sures, and therefore it was impossible to ascertain the validity Brody’s
last speculation that, “It is still possible that we may come to believe that
inspection time is an index of a singular information processing abil-
ity that plays a fundamental role in the development of intelligence.”
Maybe – but Roberts & Stankov’s data point out that it is decision time
calculated from several measures of mental speed that has the central
role in linking mental speed to intelligence. For a long period of time,
much of the work on IT was univariate, not multivariate. Unfortunately,
as Brody implies in his commentary, interpretations prompted by uni-
variate research have been the rule, and even today some writings on
IT, particularly by the ardent supporters of biological interpretations
of intelligence, sound like the author(s) believe that it is synonymous
with intelligence. Furthermore, Stankov and Roberts (1997) argue that
speed, however measured, although important in the structure of abili-
ties, is not the basic process of intelligence, and Nettlebeck (2001) seems
to concur with the spirit of this assessment.

Over the past several years, the Australian Research Council has pro-
vided resources for research into the genetics of intelligence. This work
took advantage of the existence of the well-documented Twin Registry
that was set up by Dr. Nick Martin in Brisbane, Queensland. The stud-
ies employed adolescent twin pairs who were given a computerized test
of intelligence akin to Wechsler’s scales and several elementary cogni-
tive tasks, including measures of inspection time. Studies based on this
research program are starting to appear in the literature (see Luciano
et al., 2001). Curiously, the initial findings indicate that heritability es-
timates for inspection time measures are smaller than those for intelli-
gence itself. If mental speed and inspection time are “basic” – that is,
they reflect processes that are closer to physical aspects of the organ-
ism than IQ measures – one would expect that heritability estimates of
inspection time will be higher than heritability of IQ. If replicated, this
finding will indicate a need for further elaboration of the IQ-IT relation-
ship and perhaps undermine current emphasis on the study of role of
elementary cognitive tasks in intelligence.
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australian variations on the theory of fluid and
crystallized intelligence

An active group of researchers in intelligence exists at the University
of Sydney. This group is influenced by the American, not British, psy-
chometric tradition and has its immediate origins in Cattell and Horn’s
ideas about fluid (Gf) and crystallized (Gc) abilities. There are four lines
of inquiry that set this work apart from the rest of research within this
theory of intelligence. These are:

The Role of Capacity Constructs in Gf

It is often claimed that Gf is perhaps the most important, some would
say quintessential, aspect of intelligence. It is also clear that working
memory is an important (but not necessarily the only relevant) aspect
of Gf (Kyllonen & Christal, 1990). Probably the earliest recorded factor
that was interpreted as a measure of working memory was the Temporal
Tracking factor, derived initially from research in the auditory domain
(Stankov & Horn, 1980). Tests that require keeping in mind, say, three
elements (e.g., letters, words, icons, or tones) and keeping track of how
many times each element appears in a sequential repeated presentation
of the same three elements – the so-called Mental Counting Tests – are
good measures of working memory.

In our work (see Stankov, 1999), tasks that require an increasing num-
ber of mental steps to reach the solution to a problem are increasingly
more difficult, in the sense that fewer people can provide the correct an-
swer to a problem. Importantly, they also show a systematic increase in
correlation between measures of performance on such tasks and mea-
sures of intelligence. The Swaps Test is a good example. In that test,
participants are shown three elements (e.g., icons, letters). The task is
to carry out pairwise mental permutations (swaps) of the elements. The
number of permutations vary from one to four. The answer consists in
choosing the alternative that depicts the order resulting from the series
of swaps. This task accords with the assumption that complex tests of
fluid reasoning require a larger number of mental operations than sim-
ple tasks (Stankov, 1999). However, this description of crucial processes
also suggests that the source of individual differences in fluid intel-
ligence may not always depend on “capacity limitation,” since mem-
ory demand is not high in the Swaps Test. In addition to the findings
with working memory, capacity limitations are also indicated by the
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outcomes of competing tasks studies in which two cognitive tests are
performed simultaneously.

Sensory/Perceptual Processes Within the Structure of Abilities

Abilities related to sensory modalities other than vision are poorly un-
derstood. The work in this area is partly motivated by a need to chart all
important areas of cognition and partly by a hope that new psychome-
tric abilities unique to a particular modality will be discovered. It is not
motivated by the biological considerations that seem to be at the core
of recent work on “elementary cognitive tasks.” Three recent studies
examined the structure of tactile, kinaesthetic, and olfactory abilities.

Tactile/Kinesthetic Abilities
Two studies of tactile/kinesthetic abilities have been carried out over
the past several years. In the first study (Roberts et al., 1997) marker tests
of Gf, Gc, and Gv were given together with several measures from the
Halstead-Reitan Neuropsychological Test Battery and other measures of
tactile and kinesthetic sensory and perceptual processes. An interesting
finding emanating from this research was that complex Halstead-Reitan
tasks could not be separated from broad visualization (Gv: see Pallier,
Roberts, & Stankov, 2000). In other words, the processes involved in
complex tactile and kinesthetic tasks seem to activate spatial visualiza-
tion abilities during their performance. In the second study, two factors –
one in the tactile and another in the kinesthetic domain – were found
(Stankov, Seizova-Cajic, & Roberts, 2001). Tactile abilities require pro-
cessing that depends on fine discrimination of pressure on the skin.
Kinesthetic abilities involve the awareness of (passive) movements of
upper limbs and the ability to visually recognize path that individuals
follow while blindfolded.

What the Nose Knows?
The olfactory sensory modality appears to have remained largely un-
investigated. Evidence from within experimental cognitive psychology
suggests that olfactory memory is distinct from memory in other sen-
sory modalities. In a study by Danthiir et al. (2001), participants were
tested with a battery of 12 psychometric tests, four putative cognitive
olfactory tasks, and one olfactory discrimination measure. Results indi-
cate the possible existence of an olfactory memory factor (OM), which
is structurally independent of the established higher-order abilities
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(Gf and Gv, Gc, and short-term acquisition and retrieval [SAR]), and un-
related to simple olfactory sensitivity. The OM factor is defined by the
olfactory tasks, all of which have a strong memory component. Impor-
tantly, the tests defining this factor contain elements of memory systems
that are ordinarily seen as separate – that is, short-term and long-term
memory measures. In other words, Olfactory Memory appears unusual
in the sense that it blurs the distinction between long-term and short-
term memory.

Metacognitive Aspects of Intelligence

Self-confidence is measured by asking participants taking psychological
tests to state, on a percentage scale, how sure they are that their answers
to individual test items are correct. The average of confidence ratings
over all items in the test is the self-confidence score. There is a good
reason for expanding research into the area of self-confidence, which
lies outside the traditional cognitive realm. Namely, it has been claimed
that the difference between a confidence score and the actual percentage
of correctly solved items provides information about metacognitive trait
of self-monitoring. Typically, people tend to be overconfident – that is,
their average confidence over all items is greater than the percentage
of correctly solved items. The role of metacognition in intelligence is
poorly understood at this stage.

There are two further reasons for the continued use of confidence
ratings. First, the reliability of confidence ratings is high, certainly higher
than the reliability of the accuracy scores from the same test, and only
slightly lower than reliability of speed measures. A relatively stable
characteristic is obviously being measured by the confidence ratings.
Second, we have accumulated a considerable body of factor-analytic
evidence suggesting that self-confidence is a replicable and well-defined
trait, independent from other personality traits and also independent
from measures of accuracy (Kleitman & Stankov, 2001; Stankov, 1999).
In other words, self-confidence is a general trait that can be measured
by whatever particular cognitive test is employed; both perceptual and
general knowledge tasks tap the same self-confidence trait.

Emotional Intelligence

There is currently considerable popular interest in the construct of emo-
tional intelligence. The findings of Davies, Stankov, and Roberts (1998)
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indicated that the existence of emotional intelligence is difficult to sub-
stantiate for two reasons that have to do with the measurement of the
construct. These are: (1) questionnaire measures of emotional intelli-
gence seem to be closely related to factors captured by existing per-
sonality questionnaires and (2) objective measures have employed con-
sensual scoring procedures that seem to have poor reliability. Emotion
Perception may be the only aspect of emotional intelligence that has a
chance of becoming an established trait in future. This has mainly to do
with the possibility of having an objective criterion for judging whether
the observation of particular expression of emotion is correct. A recent
book on the topic (Matthews, Zeidner, & Roberts, 2002) is in general
agreement with this assessment. It is possible that some new measures
of emotional intelligence, which employ verbal material, may possess
more adequate measurement properties. However, it is still unclear
whether these new measures define factors that are distinct from the
primary abilities of Gc and, indeed, from well-established personality
traits.

intelligence within developmental framework

Some Australian researchers interested in human development, both
child and lifespan, have more than casual interest in cognitive abilities
and intelligence. It is therefore necessary to outline here some of the main
outcomes of this cross-fertilization between developmental psychology
and intelligence.

Thus, the only recent theory of intelligence proposed by an
Australian psychologist, the theory of minimal cognitive architecture
(Anderson, 1992) has been implemented mainly in his work with chil-
dren. The theory postulates the existence of two routes of knowledge
acquisition. The first route is through thought – a knowledge acquisi-
tion algorithm that can be generated through two specific processors.
They are either visual or verbal/propositional. These two specific pro-
cessors are sources of individual differences that are uncorrelated in
the population. Although this means that, in theory, somebody may
be very good in spatial thinking and bad in verbal/propositional, they
are correlated in practice. This is because the observed ability served
by a specific processor is constrained by the speed of a basic processing
mechanism. This constraint on speed is the basis for general intelligence.
One of the principal lines of evidence is the correlation between rela-
tively simple reaction time (or IT) tasks and knowledge-rich intelligence
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test performance. This route establishes the fact that Anderson is the
proponent of the g factor theory of intelligence and that speed is the un-
derlying basic process. This is similar to other positions, especially that
of A. Jensen’s. The second route for acquiring knowledge is through
“dedicated information-processing modules.” Examples include per-
ception of three-dimensional space, phonological encoding, syntac-
tic parsing, and the like. These are mostly innate although some can
be acquired through experience. The common features of these mod-
ules are that they operate automatically and independently of thought
(i.e., the first route) and are unconstrained by the speed of the ba-
sic processing mechanism and are, therefore, unrelated to differences
in IQ. The primary cause of developmental change is the maturation
and acquisition of modules, establishing that “individual differences
and cognitive development represent two independent dimensions of
intelligence.”

Stripped of jargon, the theory of minimal cognitive architecture pos-
tulates the existence of two kinds of abilities – g and group factors, some
of which are not identified within the typical psychometric framework.
Expressed in these terms, the theory does not appear to be very origi-
nal from the psychometric point of view. Furthermore, to this day there
seems to be relatively little empirical support for aspects of the the-
ory that are perhaps unique (e.g., the role of the constraint on speed).
Nevertheless, the theory has been employed successfully to account for
findings with savants, and mentally retarded, autistic, and other types
of children that show cognitive impairment.

Another important body of work within the area of child devel-
opment that is leaving its mark on the study of human intelligence
arises from studies of Halford and his associates (see Halford, Wilson,
& Phillips, 1998a, 1998b). In spite of the apparent continuity of this pro-
gram of research, it is convenient to divide it into two periods. Thus,
during the 1980s the emphasis was largely on capacity limitations as
assessed by the dual task methodology. Although the main focus was
on young children, much of the logic of these studies had its parallels
in contemporary studies of adult intelligence. The impact of the work
on capacity limitations on the mainstream studies of intelligence was
therefore limited. However, since the early 1990s, the effort of this group
has been directed toward the development of the relational complexity
theory. According to this theory, the complexity of the cognitive process
depends on the number of interacting variables that must be represented
in parallel to implement that process. These researchers have developed
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a set of rules, notational system, and language that provides for a
systematic gradation of complexity of different cognitive tasks, and the
usefulness of this approach for mainstream intelligence research is al-
ready becoming apparent.

Birney (2002) employed relational complexity theory in the analysis of
three experimental cognitive tasks (Sentence Comprehension, Knight-
Knave, and his newly developed Latin Square task). As it happened,
the Knight-Knave task was not quite amenable to unequivocal com-
plexity analysis. All three experimental tasks were then correlated with
a battery of psychometric tests measuring broad abilities of the theory
of fluid and crystallized intelligence. The results indicate that at least
for one of the tasks (Sentence Comprehension) more complex versions
show higher correlations with fluid intelligence measures. It was some-
what disappointing that Latin Square task did not show the same trend –
different levels of complexity had the same level of high correlation, not
increase, with Gf. This last finding needs to be replicated, because Latin
Square task has many unique design features that make it quite inter-
esting from the point of view of processing demands. Overall, Birney’s
(2002) work clearly demonstrates the usefulness of relational complexity
metric for the study of individual differences in cognitive abilities and
intelligence.

In the area of lifespan and cognitive aging, two groups of Australian
psychologists are doing work that is on par with similar research any-
where in the world. One group is located at the Australian National
University in Canberra, and it specializes in epidemiological studies
that may be helpful in reaching policy decisions. The second group
is located in South Australia, and its main emphasis is on changes in
memory processes with age. Among many issues addressed by these
groups of investigators, a recently reported study examined the evi-
dence for the existence of a common factor that may be responsible
for age-related deterioration in cognitive processes (Christensen et al.,
2001). On the basis of the results of structural equation modeling pro-
cedures, the authors argue that although a common factor model can
be fitted to the data, the evidence is weak that it represents a single
common cause. This finding, of course, has a direct bearing on theo-
ries of intelligence, because “common cause” in the lifespan literature
typically comes down to the effect of processing speed and the general
slowing hypothesis. It also implies the existence of a strong general fac-
tor. The Christensen et al. (2001) result, therefore, questions both these
assumptions.
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Another issue is the relative roles of mental speed and working mem-
ory in the aging of fluid intelligence. Anstey (1999) reported a study that
addressed this question with the outcome that is, in effect, complemen-
tary to the Christensen et al. (2001) finding. She provided evidence that
both are important, but the effect of slowing is somewhat stronger than
the effect of reduction in working memory capacity.

current techniques of assessment

The assessment techniques depend largely on practical considerations
and the area of application. In clinical areas and school counseling, in-
dividual testing often utilizing the Wechsler scales is the most common.
Large-scale testing programs based on group tests of abilities that were
used for vocational guidance ceased in the early 1970s. The Defence
Force Psychology Organisation within the military relies on traditional
paper-and-pencil tests that were developed during the World War II.
These tests have undergone some revision but, apart from some being
adopted for computer administration and scoring, remain essentially
unchanged. It is generally accepted that the predictive validity of these
tests is satisfactory.

The Individual Differences Laboratory at the University of Sydney in-
troduced computerized testing for research purposes in Australia in the
early 1980s. It is planned to meet military needs related to the screening
of applicants for pilot training with the Australian Basic Abilities Tests
(AUSBAT) that are currently being validated for this purpose (Bongers,
2001). However, a major development in computerized and internet
delivery has been motivated by a pronounced increase in demand for
personnel selection and screening within organizational settings, in-
cluding government agencies. Several new test batteries, mostly based
on the Gf/Gc theory, have appeared on the market, including Stankov’s
Tests of Cognitive Abilities (STOCA, Stankov & Dolph, 2000) and the
Omnibus Screening Protocol (OSP) developed by Roberts (2001). As yet,
these tests do not utilize the full range of options for test delivery avail-
able through technological advancements over the past two decades –
they are in essence the translations of the traditional paper-and-pencil
tests. Nevertheless, they provide additional information that was not
available in the past. Routinely, computerized tests provide traditional
accuracy and speed of test-taking information. They also provide scores
that inform about the trait of self-confidence and self-monitoring. These
latter scores are useful for predicting performance on jobs that require
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interaction with public and at least some forms of risk-taking (i.e., speed-
ing through the lights in a driving simulator). Further work on the pre-
dictive validity of self-confidence scores is needed.

Current work on computerized testing in Australia is heading in three
directions. First, there is a trend toward a full utilization of new technol-
ogy in the development of test items, including the dynamic aspects of
presentation, colored photographic material, and auditory stimulation.
New jobs, particularly in information technology, will require skills that
are likely to be different from those that are tapped by current tests of
intelligence. For example, the skills needed for work in call centers or
for Web design are absent from the repertoire of measures of cognitive
abilities in use today.

Second, there is a trend to revisit the work on competing tasks and
divided attention that was popular in the 1980s. These areas were seen as
relevant for a small number of jobs in the past – usually high-workload
jobs of pilots and people in managerial positions. There can be little
doubt that the number of jobs that have similar demand characteristics
has significantly increased in recent years. Also, competing tasks are
known to be good measures of fluid intelligence and general cognitive
ability and, because they are usually more difficult than single tests,
may provide enough fidelity to discriminate among high-ability groups.
Most contemporary IQ tests have poor discriminatory power within the
group of top achievers.

Third, there is a trend toward an increased use of simulations in
testing. Their main advantage is considerable face validity, which is
of importance to the typical users of psychological services who are
not trained in psychometrics. The best known are flying and driving
simulators – specially constructed physical environments that approx-
imate realistic conditions. They are expensive and unlikely to be em-
ployed in the way today’s tests are used. Another class of simulations
derives from the educational efforts to teach particular subject matter to
university students, often as tutorial exercises. Much of the recent work
has been carried out with business simulation games that describe a
particular environment – for example, be a manager of a furniture fac-
tory – and person’s performance is followed over a simulated period
of half a year. In this type of simulation, the complexity of the task
may be considerable, and although some of the original work showed
low correlations between simulations and cognitive test performances,
more careful analyses and attempts at replication have shown moderate
correlations. Simulated business games can be used as testing devices
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for personnel selection purposes. There is a need for further work to
establish their psychometric properties and especially their predictive
validity. They can also be extremely time-consuming, and questions
may be raised about the economic advantages of their use in place of
tests that are typically shorter and more efficient of time. Given these
considerations, simulated business games may be appropriate for the
selection of personnel for particular industries; they cannot be thought
of as measures of general ability.

conclusions

Australian work in the area of human intelligence should be seen as a
part of the broader effort similar to that happening elsewhere, particu-
larly in Britain and North America. Given that fewer people are working
in the field, it is natural that some aspects of research are attracting more
attention than the others. The quality of the work in those areas of focus
is comparable to anything being done elsewhere in the world.

Work in the psychometric, biological, and developmental traditions
is proceeding with some vigor, but studies of cognitive abilities of
Australian aborigines has been reduced, if not extinguished. Histori-
cally, this latter area did attract considerable interest among Australian
psychologists. Cross-cultural psychologists today are often turning their
attention to Asian countries on the Pacific Rim. Two areas of activity
stand out: studies of the role of mental speed and, in particular, in-
spection time and studies conceived from within the framework of the
psychometric theory of fluid and crystallized intelligence. Australians
are among the world leaders in research on IT. Several themes emerge
in work within Gf and Gc theory: the role of different sensory modal-
ities within the structure of abilities, the role of speed and capacity in
fluid intelligence, and metacognitive and non-ability influences on intel-
ligence. Somewhat less focused and perhaps more eclectic are studies of
intelligence undertaken by those whose primary interest is in cognitive
development.

With respect to the measurement of intelligence, some interesting
new procedures and techniques are being tried out at the moment.
These include the study of the metacognitive trait of self-confidence
and self-monitoring. Attempts are also being made to broaden the na-
ture of computerized testing by incorporating new stimuli, competing
tasks, and various forms of business simulation games into the testing
programs.
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Being Intelligent with Zimbabweans

A Historical and Contemporary View

Elias Mpofu

Conceptions of intelligence and associated practices vary widely across
societies and are influenced by the unique socio-cultural histories of
those societies. For example, differences in perspectives on intelligence
between nations or communities have been linked to differences in (1)
cultural beliefs about human abilities (Cole, 1998; Serpell & Boykin, 1994,
2000), (2) availability and accessibility of formal education to the gen-
eral public (Oslon, 1984), (3) the social and economic goals that people
in different nations or communities seek to achieve (Serpell & Boykin,
1994; Vernon, 1969; Whyte, 1998;), (4) level of industrialization (or de-
velopment) of nations or communities and the values underpinning
the achieved or aspired developmental statuses (Azuma, 1984; Serpell,
2000; Vernon, 1969), and (5) the availability of human and material re-
sources for the study of intelligence (Mpofu & Nyanungo, 1998). These
differences in socio-cultural contexts are important for an understand-
ing of the psychology of human intelligence across nations. For example,
developed countries with their more complex socio-technical systems
may place a higher premium or value on technical and bureaucratic
efficiency than do developing countries, which tend to have simpler
socio-technical systems (Serpell, 2000).

This chapter presents an overview of perspectives and research on
intelligence in modern Zimbabwe as well as related practices. To begin
with, I present a brief outline on the historical and demographic context
of Zimbabwe as background to subsequent discussion. The historical
and demographic summary is followed by a discussion of definitions
and theories of intelligence in Zimbabwe. In doing so, I refer to the re-
sults of a survey on definitions of intelligence by Zimbabwean college

364
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students and from the perspective of implicit theories of intelligence.
Second, historical and current research on intelligence in the country is
discussed. Comparisons with theory, research, and assessment in other
parts of Africa and the developing and developed world are also con-
sidered where appropriate.

the context of the psychology of intelligence
in zimbabwe

Zimbabwe is a multicultural, southern African country with a popu-
lation of about 11 million people (95% Blacks; 5% Asians, Whites, and
others), and with a total area of 150,873 square miles (390,759 km2).
Eighty percent of the population is from the Shona cultural or language
group, and 15% are from a Ndebele cultural or language background.
Eighty percent of the population lives in rural areas, and 20% live in the
cities. Therefore, the country’s economic base is largely agricultural, al-
though mining, tourism, and manufacturing are also significant sectors
of the economy. The average farmer in the country is primarily engaged
in subsistence farming, although the practice of market-oriented farm-
ing has increased substantially in the last 20 years.

Zimbabwe was a British colony for 90 years until 1980. Its colonial
legacy includes a White population of about 100,000 (or 1% of the pop-
ulation). As a result of historical–colonial precedent, 80% of the na-
tional economy is owned by Whites. Thus, though a numerical minority,
Zimbabwean Whites are an economic majority. The Anglophone values
they represent are both maligned and envied by a significant majority
of the national population. For example, the curricula of Zimbabwean
schools espouse White middle-class values of competition and individ-
ualism rather than the traditional, native African values of cooperative-
ness and collective well-being (Mandaza, 1986; Zvogbo, 1994). Mandaza
(1986), for example, observed that the post-independence Zimbabwe ed-
ucation system promoted and sustained the colonial class structure by
maintaining a schooling system based on social class and privilege. Fur-
thermore, the ruling African elite classes actively encourage educational
achievement in the Western sense as a means of “giving their next gen-
eration a competitive advantage for higher education and professional
employment” (Kasfir, 1983, p. 591).

Zimbabwe shares borders with five countries: Botswana, Mozam-
bique, Namibia, South Africa, and Zambia. Although Zimbabwe
shares substantially similar precolonial and colonial histories with most
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of its southern African neighbors, it is relatively more industrialized
than most of its neighbors and has a basic level of literacy among the
general population in excess of 85%. As an example of the availability
and accessibility of basic formal education to the general population,
about 92% of children (2,334,477) ages 6 to 12 years old attended pri-
mary (elementary) school in 2001, whereas 60% (863, 636) of teenagers
were enrolled in the country’s high schools (Ministry of Education, Sport
& Culture, 2001).

About 60% of the population comprises children and teenagers
(Zimbabwe Central Statistical Office, 1992). Thus, the average Zimba-
bwean is Black, young, literate, and of a rural background. The cul-
tural context for understanding intelligence in Zimbabwe is multicul-
tural, with potentially competing influences from indigenous African
and White, Anglophone cultures. Quite apparently, too, perspectives
on intelligence in Zimbabwe reflect the country’s cultural diversity.

defining intelligence: a zimbabwean perspective

Developing countries like Zimbabwe have multilayered definitions of
intelligence: traditional–indigenous and modern. As discussed more
fully later, Zimbabwean traditional or indigenous conceptions of in-
telligence tend to regard intelligence as expertise in interpersonal rela-
tionships and success with everyday activities. In other words, prac-
tical or functional ability within a social context and for the benefit
of the collective defines intelligence from a Zimbabwean, traditional–
indigenous perspective. By contrast, modern Zimbabwean views of in-
telligence consider it an individual’s ability on cognitive or academic
kind of tasks that is presumed to measure intelligence. Zimbabwean
traditional–indigenous definitions and perspectives of intelligence are
considered next, followed by modern definitions and perspectives.

Zimbabwean Traditional–Indigenous Definitions of Intelligence

Zimbabwean indigenous conceptions of intelligence are represented
by the vernacular terms njere (Shona) and ukaliphile (Ndebele). These
terms refer to deliberate, socially responsible, positively public-spirited,
and altruistic behavior (Chimhundu, 2001; Hadebe, 2001; Irvine, 1988;
Mpofu, 1993). Njere and ukaliphile also mean being wise. The definition of
intelligence as socially motivated, discreet, and benevolent thought and
behavior has also been noted by researchers on intelligence among the
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Baganda of Uganda (Wober, 1974; Whyte, 1998), the Chewa of Zambia
(Serpell, 1977), the Luo of Kenya (Sternberg et al., 2001), and the Shona of
Zimbabwe (Irvine, 1966, 1969, 1988) and may be applicable to a major-
ity of indigenous cultural–language communities across sub–Saharan
Africa.

Indigenous Zimbabweans consider a person to be intelligent to the
extent that he or she identifies with and seeks to achieve goals that ben-
efit the collective. The collective could be family, kinship, or proximal
or immediate community. In rural Zimbabwe, the family, kinship and
community share a significant overlap in that the community is often
made up of members of the extended family or part of the kinship. Simi-
larly, among Zimbabweans resident in urban areas, intelligent behavior
may be regarded as that which benefits primarily the family and kins-
folk or extended family from the rural home areas (kumusha or ekhaya).
Thus, native Zimbabweans have historically associated purposive social
behavior or action for communal benefit with intelligence.

Task participation, task accomplishment, and resource allocation are
three areas that are central to considerations of intelligence among in-
digenous Zimbabweans. With regard to task participation, a person who
readily volunteers to help others with a task is regarded as intelligent.
The significance of a helping orientation is communicated by the Shona
proverb, “Chara chimwe hachitsvanyi inda” (“One thumb cannot kill a
louse”), which meants that a person’s contribution is expected for the
success of all. In the realm of ideas, the ideas of the collective are re-
garded to be superior to those of a single person. The Shona proverb,
“Zano ndega akapisa jira” (“The one who thinks he or she is the fountain
of knowledge burnt his or her blanket”), is consistent with the notion
that true intelligence is the product of the collective and individuals are
expected to contribute to it. Thus, there is the expectation that anyone
carrying out a task is supposed to be helped to achieve it. The onus is on
the person who is carrying out the task to decline the assistance. Assis-
tance can still be offered regardless. Social etiquette demands that the
person performing a task should decline help a number of times before
he or she accepts it, and that the person offering to help should also
make several overtures to help, and that help should rather be given
than not given.

Task accomplishment is also collective rather than individual in in-
tent so that even if an individual performed the task, its achievement is
presumed to be of benefit to others. It is not expected of someone to ad-
mit that a task was over-taxing since that could imply that one was not
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willing to put in his or her bit for others’ benefit. Thus, someone perform-
ing an arduous task is routinely saluted, “Vasevenzi!” and “Vashumi!”
(Shona), or “Basebenzi!” (Ndebele) (“Workers!” or “Those at work!”) and
is supposed to respond by trivializing the significance of the task to him
or herself, for example, “Haa-i, vanoiteiko!” (Shona), or “Okwangapi!”
(Ndebele) (“Ooh, we aren’t doing much”), or acknowledging partic-
ipation, for example, “Ndivo vano” (Shona), “Yikholokhu imbambanga-
mandla” (Ndebele) (“Yes, we are”). The plural terms used in the saluta-
tion and responses acknowledge the social significance of the task and
that the participating individual is merely fulfilling an expected social
role.

Indigenous Zimbabweans would regard a person to be intelligent if
that individual could be relied on if sent to carry out tasks on behalf
of significant others who may be immediate family, extended family,
and/or members of the community. The Shona words kutumika (one who
could be sent) and munyayi (the stand in) refer to qualities of social
responsibility, sensitivity, and decorum. Serpell (1993a) reported that
the quality of being relied upon on errands was an important signifier
of intelligence among the Chewa of Zambia. Thus, the capacity to act
on behalf of others is a highly regarded personal attribute in several
African communities.

The way one disposes of personal resources is important to defining
intelligence among indigenous Zimbabweans. In this connection, an in-
telligent person is one who shares his or her resources with others. The
Shona proverb, chawawana idya nehama mutogwa une hanganwa, (anything
you find, share with a relative because a stranger is forgetful) expresses
the significance of service to family and kinship in considerations of
intelligence among Zimbabweans. The word stranger (mutogwa) in-
cludes all people who are not related by blood or marriage. Friends
are regarded as valued social partners who, nonetheless, may not be
entirely relied on. They are more akin to strangers rather than family
or kinsfolk. Thus, socially oriented behavior that benefits the general
public may be less credited with intelligence for a number of reasons.
First, the individual may be regarded as carrying out functions that are
within the purview of a delegated or constitutional authority (e.g., the
city council or other statutory bodies) at the expense of servicing the
needs of the family or kinsfolk. Second, the general public may com-
prise people from different language or cultural groups and/or parts of
the country and are least likely to be family or relations. They are likely
to fall within the category of strangers or people who are susceptible to
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forgetfulness by convenience. Expending personal resources on one’s
urban community may be regarded as evidence of diminished social
judgement. The practice of socially responsible behavior for the bene-
fit of the collective is a benchmark against which intelligent action is
judged by contemporary Zimbabweans.

In a pilot survey involving 49 Zimbabwean college students of a
Shona cultural background (males = 18, females = 31), I sought to es-
tablish how members of their culture of origin define intelligence. The
students were also asked to describe the behaviors that members of their
culture of origin would consider to be indicative of superior intelligence
and inferior intelligence. The students, who were undergraduate coun-
seling psychology majors with a distance education university (mean
age = 36.37, SD = 6.41 years), were from a cross section of Zimbabwean
society: housewives/homemakers, policemen, nurses, social workers,
members of religious orders, administrators, and teachers. Seventeen of
the students resided in rural areas, and 32 in urban centers. Previous
studies with Zimbabwean participants with formal education (Irvine,
1972; Mpofu, 1994a) have attested to “the existence side by side, in highly
educated African students of two systems of causation”: indigenous
and modern (Irvine, 1972, p. 99). Thus, the students could reasonably
be expected to report reliably on conceptions of intelligence by mem-
bers of their cultures of origin since they share a worldview with that
culture.

The students’ narrative responses were analyzed thematically so that
terms, phrases, or sentences with a similar meaning were clustered to-
gether. For example, statements like “Ability to express views in a re-
sponsible manner” and “Listening to other people’s views and analyz-
ing them positively” were considered to be thematically connected to
being “considerate.” “Respect for other people’s opinions” and “Toler-
ance of other people’s views” could be regarded as falling under the
theme “considerateness” or “respectful.” For that reason, “considerate”
and “respectful” were clustered together (see Table 13.1). A description
of an intelligent person as “One who comprehends things expected of
older people,” “Someone who acts above his/her age,” and “Being cul-
tured in actions and words” were regarded as exemplifying the theme of
“Maturity.” “Social and economic contributions to society,” “Being able
to solve everyday problems,” “Productive use of skills,” and “Success-
ful farmer” were clustered under the theme “Successful.” Definitions
that referred to a number of themes were multiply scored by theme. For
example, one definition that was presented was “They think intelligence
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table 13.1. Thematic Descriptor Terms for Intelligence and Associated Behaviors
among the Shona Cultural/Language Group.1

Behavioral Descriptors

Defining terms n % Superior Intelligence Inferior Intelligence

Considerate,
responsible,
sociable, respectful,
reliable

9 12 Tolerant, sharing,
sociable, looks after
self and others, can
be sent

Carefree, unreliable

Harmonious, helpful,
cooperatives,
collectivistic,
exemplary

14 19 Resolving differences
through
negotiation;
sacrificing for the
sake of harmony;
seeking, promoting,
and maintaining
harmony

Poor interpersonal
relationships,
quarrelsome,
uncommunicative,
pugilistic

Humbleness, patient 4 5 Exercises restraint,
takes his or her time

Impulsive, conceited,
proud

Adaptive, creative,
innovative, original,
clever, spontaneous

3 4 Proactive, innovative,
observant, quick
with solutions,
mischievous to
draw attention

Lacks initiative,
submissive,
uncurious, placid

Successful, planful,
solution focused

16 22 Renowned expert,
rich, productive,
success with
day-to-day tasks,
successful in a trade
or occupation

Dependent, wasteful,
disorganized; living
in low-cost housing;
regularly
unemployed

Analytical, logical,
rational

4 5 Unbiased, rational,
unemotional,
poised

irrational, impulsive,
daft

Educated, academic,
skilled

16 22 High grades at school;
College educated;
Holds many college
diplomas

Poor school grades, no
college education,
illiterate despite
opportunity,
gullible

Fertile (able to bear
many children) (1%)

1 1

Mature 3 4 Is called upon by
others, knows and
identifies with his
or her culture

Infantile, ignorant of
culture

Wise 1 1

(continued)
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table 13.1 (continued)

Behavioral Descriptors

Defining terms n % Superior Intelligence Inferior Intelligence

Individualistic 2 3
Grooming 1 1 Poor grooming

Exhibits supernatural
powers

Single older male
(difficulties finding
partner)

Practicing witchcraft
A woman marrying

someone not of her
class

74 100

1 Note: Percentages denote the frequency of statements for each thematic cluster.

is coupled with education and being dressed smartly, and at the same
time showing respect for others.” This definition was scored under
themes “Educated,” “Grooming,” and “Respectful.” Space limitations
preclude a detailed description of how each of the thematic terms and
clusters in the Table was derived. An interrater agreement index of .86
was observed for the thematic analysis procedure.

Table 13.1 presents the results of analysis for definition of intelligence
and behaviors indicative of superior intelligence and inferior intelli-
gence by people of one’s culture of origin.

As can be seen from Table 13.1, about 30% of the responses given
by the students defined intelligence in terms of social competence (i.e.,
categories a, b, c, i, k, l). Thus, results of this survey confirm the earlier
observation that indigenous Zimbabweans, like other cultural groups
native to sub-Saharan Africa, place a high premium on competence in
interpersonal relations in defining intelligence. Of interest is that most
definitions of intelligence given by the students fell within the thematic
category “successful” (23%). The students were of the view that in their
culture of origin, a person would be considered intelligent if he or
she were successful materially, in terms of coping with the demands
of everyday life. It would seem that indigenous Zimbabweans have a
high regard for practical intelligence (Sternberg, 1981, 1999). Practical
intelligence has been defined as “the ability to apply various kinds of
adaptation for the purposes of adaptation to, shaping of, and selec-
tion of environments” (Sternberg, 1999, p. 352). Another noteworthy
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finding was that 22% of the definitions of intelligence referred to suc-
cess in school and or college as important to perceptions of intelligence
among the Shona. In fact, the students regarded level of formal edu-
cation as second only to being successful as a criterion of intelligence
among the Shona. Competence in interpersonal relations came third
(i.e., after successful and educated: see Table 13.1). Studies by Sternberg
et al. (2001) among the Luo of Kenya also identified school suc-
cess as an aspect of intelligence among that African cultural group.
However, Grigorenko et al. (2001) also found that academic suc-
cess was not correlated with perceptions of intelligence in children
by adults among the Luo. The findings of this survey may be ex-
plained in that Zimbabwean Shona may perceive a more direct con-
nection between school achievement and success in life than the Luo of
Kenya. Therefore, indigenous Zimbabweans may give greater consid-
eration to academic success in defining intelligence vis-à-vis the Luo of
Kenya.

Modern Definitions of Intelligence in Zimbabwe

As previously indicated, modern definitions of intelligence among
Zimbabweans equate it with the ability to score highly on decontextu-
alized, academic kinds of tasks that require the demonstration of ability
in the following areas: verbal, numerical, spatial, memory, analogical.
The prototypical tasks and procedures for determining an individual’s
intelligence are those represented on intelligence scales that were devel-
oped in or after the practice in Western countries. Modern Zimbabwean
views on intelligence regard its assessment as leading to the selection
or diagnosis of individuals based on personal attributes, their place-
ment in programs or interventions that are led by social or economic
agencies (e.g., industry, rehabilitation clinics, schools, government ser-
vices, and vocational training centers), for the purpose of maximizing
the development and utilization of manpower by the formal economic
sector.

In the survey referred to earlier, Zimbabwean students of a Shona
cultural background were asked to define intelligence from their own
personal points of view. As previously noted, the students had a signif-
icant level of formal education and experience with employment in the
formal sector. Therefore, they could reasonably be expected to be mod-
ern in outlook or to present a personal view of intelligence consistent
with that of Zimbabweans with a modern worldview.
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table 13.2. Personal Views on Intelligence and Ideal Intelligent Person by
Zimbabwean College Students

Frequency (%)

Personal Ideal Intelligent
Descriptor by Category View Person

(a) Rate and speed in solution finding 8 (10) 1 (2)
(b) Ability to adapt to and manipulate the 11 (13) 4 (7)

environment
(c) Rational, analytical, logical, unemotional 11 (13) 5 (9)
(d) Successfully plan and carry out activities 17 (20) 5 (9)
(e) Mature 4 (5) 4 (7)
(f) Innovative, creative, spontaneous, clever 4 (5) 7 (12)
(g) Educated 8 (10) 6 (10)
(h) Aptitude 4 (5) 1 (2)
(i) Remembering what one learned previously 3 (4) 2 (3)
(j) Expressive or linguistic ability 4 (5) –
(k) That which is tested by an intelligence test 1 (1) –
(l) Psychiatric status 1 (1) –
(m) Individualistic, hedonistic 0 2 (3)
(n) Harmonious, collectivictic, helpful – 5 (9)
(o) Confident, courageous – 2 (3)
(p) Other (not classifiable) 3 (4) 2 (3)
(q) Missing cases (non-response) 4 (5) 12 (21)
TOTALS 83 (100) 58 (100)

The students’ responses by category are summarized in Table 13.2.
In arriving at the categorization, a thematic approach was used so that
responses common to a theme were clustered together. For example,
responses that referred to intelligence as “Fastness/quickness of un-
derstanding,” “Someone who is clever and who always gets the right
answer in a short period of time,” and “Rate and speed at which one
thinks and reacts to different situations” were counted under the theme
“Rate and speed in solution finding.” Examples of other thematically
similar definitions that were given were “Being able to manipulate the
environment to the fullest,” “It is one’s ability to adapt to and to ma-
nipulate the environment,” “Knowledge of what to do, when to do it,
how to do it, and with what knowledge of how to survive and make
things or people work for you” and “Ability to understand and make
the best positive use of available resources in the best way and the
best time.” These and similar others were scored under the general
theme “Ability to adapt and to manipulate the environment.” The rest
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of the thematic categorizations were determined similarly. An inter-
rater agreement index of.94 was observed for the scoring procedure just
described.

Three things are apparent from Table 13.2. First, 20% of definitions of
intelligence by Zimbabwean college students regarded being successful
as important to their personal views of intelligence. In this regard, the
students’ view of intelligence was consistent with their perception of
how intelligence is regarded by members of their culture of origin. Suc-
cessful or practical intelligence (Irvine, 1988; Sternberg, 1999) appears
to be important to definitions of intelligence both from an indigenous
Zimbabwean and modern Zimbabwean perspective. Second, 13% of
definitions of intelligence by the students considered it to be the ability
to adapt to and manipulate the environment. The definition of intelli-
gence as adaptation to and manipulation of the environment is widely
endorsed by experts in the field of human intelligence (Sternberg, 1999)
and represents a modern view of intelligence. Similarly, personal def-
initions of intelligence by the students that referred to indicators such
as rational, logical thinking (13%), rate and speed of responding (10%),
memory for previous learning (4%), expressive ability (5%), and perfor-
mance on an intelligence test (1%) were also consistent with a modern
perspective. Third, it is noteworthy that the students’ personal defi-
nitions of intelligence tended to disregard the social or interpersonal
aspects, which they considered important to definitions of intelligence
in their culture of origin.

Students were also asked to give their definitions of the ideal in-
telligent person. Responses were scored thematically as with previous
questions. Students considered their ideal intelligent person to be
educated (10%) and successful (9%) (see Table 13.2). This orientation was
similar to that of their culture of origin. However, the students’ views
on their ideal intelligent person were closer to their personal views on
intelligence than to those of members of their culture of origin. The stu-
dents tended not to respond to the question on their ideal intelligent
person, which may have compromised the adequacy with which the
related themes were captured.

theories on the multilayered nature of intelligence
among zimbabweans

No formal theories or explicit theories on conceptions of intelligence
by indigenous Zimbabweans or natives to sub-Saharan Africa have
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been proposed. The definitions and behavioral descriptors of intelli-
gence by Zimbabwean students and members of other native African
cultures as previously discussed are essentially their implicit theories of
intelligence. Sternberg (1985) defined implicit theories of intelligence as
those that reside in people’s minds and are the basis on which they make
judgmental decisions on their own and other people’s intelligence. The
implicit theories on intelligence by Zimbabweans may later be the basis
for proposing formal theories. On the basis of studies of implicit theories
of intelligence Irvine (1988), Wober (1974), Sternberg et al. (2001) derived
models on the structure of the intellect of members of a number of the na-
tive African cultures. These studies are the subject of discussion later in
this chapter. Theories have been distinguished from models (Chapains,
1963; Lazarus, 1993; Patterson & Watkins, 1996). According to Lazarus
(1993), a theory seeks to “answer the question why and how certain pro-
cesses arise, are maintained, can be modified, or are extinguished, and
to make predictions therefrom” (p. 675). Models are conceptually looser
that theories and less comprehensive (Chapains, 1963). Additional re-
search is required before a theory of intellect applicable to Zimbabweans
or native Africans is proposed.

In this section, I attempt to explain the existence of multilayered views
of intelligence among Zimbabweans. The discussion presented here
should be considered together with that in a previous section on the con-
text of the psychology of intelligence in Zimbabwe because the themes
are elaborated in a continuation of the previous discussion. Specifically,
I address issues pertaining to the (1) social emphasis in culture of ori-
gin definitions of intelligence by Zimbabweans and (2) influence of the
British colonial heritage and modernity on the psychology of intelli-
gence in Zimbabwe.

The social emphasis on the notion of intelligence among indigenous
Zimbabweans can be better understood if cognizance is taken of the
centrality of humanness, spiritualism, and kinship of the value systems
of most African communities (Bourdillon, 1987). In the first instance, an
important yardstick for appropriateness of behavior is whether it meets
the criteria of humanness as in hunhu (Shona), ubuntu (Nguni/Ndebele),
or ubotho (Sotho). Second, indigenous African religions emphasize com-
munality and at the same time provide a vital interpretive framework
for experience. Among the Shona, for example, the occasion of seeing a
certain species of snake (e.g., a python) in the veld communicates a spir-
itual message (blessings and possible possession) from kinsfolk dead or
alive (Mpofu, 1993). A high value is therefore placed by many African
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communities on the perceived inseparability of the person, the world in
which he lives, and the cosmos as representing the most total experience
of being (Serpell & Boykin, 1994).

As previously mentioned, the modern conceptions of intelligence
by the Zimbabwean students are those that reflect a significant in-
fluence from the country’s British colonial heritage and member-
ship in the global, modern international community. As an example
of the influence of the British colonial heritage, the first university
in the country, the University of Rhodesia (now the University of
Zimbabwe) opened in 1957 and was an affiliate of the University of
London. The psychology curriculum at the University of Rhodesia was
similar to that offered at the University of London. To date, there has
been little change in the psychology courses offered at the University
of Zimbabwe and other institutions of higher learning in Zimbabwe.
The teaching of psychology and other social sciences in the country is
still at the translation and modeling stage of the development of psychol-
ogy in non-Western countries (Mpofu et al. 1997), which Azuma (1984)
defined as characterized by attempts to apply Western psychological
concepts and technologies, often with little or no adaptation. Mpofu
et al. (1997) attributed the low level of development of psychology in
Zimbabwe and other countries in sub-Saharan Africa to the training of
African psychologists in or by Western countries, which in the major-
ity of cases was deficient in cultural responsiveness. Not surprisingly,
some Zimbabweans would associate intelligence with performance on
academic kinds of tasks, as would be the case by mainstream psy-
chology in Western countries. Mpofu et al. (1997), in view of the lim-
itations imposed by Western psychology on the development of local
or indigenous psychologies, recommended the formation of an inter-
national psychology institute “which would prepare . . . psychologists
from across the globe [and] help provide advanced preparation that is
more responsive to cultural diversity” (p. 399).

history of research on intelligence in zimbabwe
and sub-saharan africa

Research on intelligence in Zimbabwe and sub-Saharan Africa has a
relatively short history. This limitation may be reflective of the lower
demand for expertise on intelligence and human mental abilities by the
largely rural, agricultural economy of the country and sub-region. The
lower investment in research on intelligence was also due to the very
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limited number of psychologists in the sub-Saharan region (Mpofu &
Khan, 1996; Mpofu et al., 1997). The historical research on intelligence in
Zimbabwe shares many conceptual and methodological commonalities
with that of a number of countries in the sub-Saharan region. Therefore,
in subsequent discussion, I discuss a selection of studies on intelligence
carried out in a number of countries in sub-Saharan Africa with a view to
giving a broader view of the research on the psychology of intelligence
in the sub-region and highlighting the research issues that have been
historically pertinent. Thus, the studies that are discussed have been
selected for their conceptual and methodological representativeness of
studies on intelligence in sub-Saharan Africa.

The historical research on intelligence in Zimbabwe and sub-Saharan
Africa was characterized by a focus on two contrasting themes: unrav-
eling conceptions of intelligence indigenous to native African cultures
and determining the transportability of Western ability constructs to
sub-Saharan Africa. Studies on conceptions of intelligence by native
Zimbabweans or sub-Saharan Africans have generally followed an
ethnographic approach with the aim of explicating indigenous people’s
implicit understanding of intelligence. This approach contrasts with that
of a psychometric approach to the study of intelligence in Zimbabwe and
sub-Saharan Africa, whose goal was to test the applicability of Western
conceptions of intelligence with native Africans. In this regard, studies
on conceptions of intelligence of the Shona of Zimbabwe (Irvine, 1969,
1970, 1988), the Baganda and Batoro of Uganda (Wober, 1974), and the
Chewa of Zambia (Serpell, 1977) are historically the most significant.
Equally historically significant are studies on the development of tax-
onomic structure in Senegalese children (Greenfield, Reich, & Oliver,
1966) and Liberian peasant farmers (Glick, 1975).

Unraveling Indigenous Conceptions of Intelligence in Zimbabwe
and Sub-Saharan Africa

Irvine (1970, 1988) investigated the meaning of wisdom and foolishness
among the Shona. In pursuit of that goal, he studied a compilation of
Shona proverbs that were judged to be related to wisdom and foolish-
ness. Irvine held the assumption that proverbs captured central and
survival-related meanings among traditional communities. Following
a thematic analysis of the proverbs, Irvine (1988) concluded that dis-
positional intelligence (ungwaru), instrumental knowledge, and social
intelligence (uchenjeri) and higher-order trait dispositions characterized
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intellect among the Shona. Dispositional intelligence among the Shona
was associated with being logical, rational, skeptical, and cautious, and
having respect for evidence, foresight, vigilance, and alertness. It could
be from both learning and endowment, individualistic in orientation,
and also apply to animals (as in “Imbwa yako yakangwara”–“Your
dog is clever”). For the Shona, instrumental knowledge was that con-
cerned with learning from others necessary information for survival.
It included listening to and heeding the advice of the elders (kuteerera
vakuru), strategies for task accomplishment, and practice. Social intel-
ligence comprised the techniques for social effectiveness or influence
within the group or collective (e.g., negotiation, openness, persuasive-
ness, being discreet, and respect for elders). Higher-order traits as-
sociated with intelligence that could be discerned from the proverbs
included a sense of responsibility, willingness to take the initiative,
humility, patience, and persistence. The root word ngwa in ungwaru
refers to general mental energy, vigilance, and prudence (Chimhundu,
2001) and has been considered to have the same meaning as the general
ability factor g in psychometric approaches to the study of intelligence
(Irvine & Berry, 1988).

Wober (1974) interviewed Ugandan adults, students, and teach-
ers from the Baganda and Batoro cultural communities to determine
their views on intelligence. Questions were presented to the Baganda
and Batoro adults in their native languages with the help of native
speakers. The adults could answer in their native languages. Stu-
dents and teachers were questioned in English and responded in the
same language. Wober then used the terms these informants used to
construct a scale for mapping intellect among the sample of Ugan-
dans. Adults from the Baganda and Batoro communities perceived
intelligence as largely to do with public-spirited behavior, as well as
being cautious and patient. The minor differences between the Baganda
and Batoro in their views of intelligence arose largely from difficul-
ties with instrument translation into their respective native languages.
Ugandan students and teachers had views on intelligence that dif-
fered from those of Baganda and Batoro adults in that the students’
and teachers’ views were more cognitivistic and individualistic. Their
views were influenced by their exposure to Western culture through
schooling.

Serpell (1977, 1993a, 1993b) investigated conceptions of intelligence
among a Chewa community in rural eastern Zambia. Chewa is a widely
spoken language in Zambia, Malawi, and Northwestern Mozambique.
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To tap into Chewa notions of intelligence, Serpell asked 61 Chewa adults
without any formal schooling to nominate from among a group of chil-
dren familiar to them (N = 41) the children who were likely to succeed
in carrying out ecologically valid tasks (looking after a pot of fire, be-
ing sent on an errand) or interpreting a riddle. The adults were also
asked to give reasons why they selected a particular child for a given
task. Serpell also interviewed some of the then-children as adults more
than two decades later to establish their views of intelligence. These
younger adults were asked to nominate peers who best represented
Chewa terms for intelligence and to give reasons for their choices. A
thematic analysis of the Chewa adults’ responses revealed that intelli-
gence among the Chewa was best represented by the words nzelu (wis-
dom), chenjela (aptitude) and tumilika (responsibility). Nzelu and chenjela
refer to the cognitive aspect of intelligence among the Chewa, whereas
tumilika represents the aspect of social responsibility. The Chewa no-
tion of nzelu also includes a significant aspect of social responsibility.
In that sense, nzelu was different and broader than the standard West-
ern concept of intelligence, which emphasizes only the cognitive aspect.
Chenjela includes personal qualities such as cleverness and being cun-
ning and quick-witted. Tumilika refers to being obedient, trustworthy
(khulupilika), cooperative, reliable, and observant.

Greenfield et al. (1966) studied the development of classification
ability among Senegalese (Wolof) children in comparison to Anglo-
American and French children. Among the key findings of their study
was that the Senegalese children achieved superordinate classification
ability at an older age than Anglo-American and French children. The
Senegalese children also preferred enactive communication (e.g., point-
ing) rather than verbalization. Senegalese children from urban areas
demonstrated a higher and faster grasp of classification ability than
their rural counterparts. Greenfield et al. (1966) ascribed the lower de-
velopment of classification ability among the Senegalese children to
differences in levels of acculturation to modern information representa-
tion systems between urban and rural Senegalese children, and between
Western counterparts. Glick (1975) studied classification ability among
Liberian Kpelle farmers and observed a higher preference for instrumen-
tal (i.e., use-oriented) as opposed to abstract classification. Classification
ability among the Liberian Kpelle farmers could be explained by the fact
that functional classification skills may be more salient to survival in a
subsistence economy than abstract classification skills. The studies by
Greenfield et al. (1966), Glick (1975) and others (e.g., Berry et al., 1986)
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highlighted the significance of the cultural-environmental context to the
development of human abilities.

Psychometric Approach to the Study of Intelligence in Zimbabwe
and Sub-Saharan Africa

Irvine used a psychometric approach to study intelligence (e.g., Irvine,
1969). In related studies, he administered intelligence tests (e.g.,
Raven’s Progressive Matrices) to many groups of students of a Shona
background (N = 1,651) and correlated performance on the tests with
demographic variables commonly believed to “explain” differences in
ability in Western societies (e.g., social class, gender, school quality, fam-
ily size, birth position). Irvine observed that differences in performance
on ability tests among the Shona did not vary by these demographic
variables. The lack of reliable variation in the performance of indigenous
Africans on Western ability tests by demographic differences has been
a robust finding (Irvine, 1988; Kendall, Verster, & Mollendorf, 1988), al-
though largely ignored by mainstream research on intelligence (Irvine,
1988).

Irvine’s studies (1969, 1970, 1988) also led him to the conclusion that
the intellect of the Shona was well represented by domains of intellec-
tual functioning identified with people of a Western culture, such as
inductive reasoning, verbal knowledge, number operations, and speed
of symbol recognition. His findings were consistent with those of Latif
(1980) and Makanza (1988), who observed that the performance of
Zimbabwean students on the Weschler Intelligence Scale–Revised
(WISC-R) was structurally similar to that of students in North America
and England. Latif (1980) carried out a study to determine whether
the factor structure of the WISC-R could be replicated with the
Zimbabwean students. His study showed that the performance of
Zimbabwean students on the WISC-R replicated the four-factor struc-
ture as derived from studies of the test in Western countries: general
ability, verbal ability, numerical ability, and freedom from distractibil-
ity. Rogers and Macguire (1990) carried out a pilot study on developing
Zimbabwean norms for the WISC-R. They sampled about 800 stu-
dents with a satisfactory command of spoken and written English
as judged by a team of Zimbabwean educational psychologists. Among
their key findings was that Zimbabwean students’ performance on the
WISC-R was similar to that of students in Western countries, although
the Zimbabwean students scored relatively lower than same age North
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American students. Makanza’s (1988) study established that the WISC-R
profiles of Zimbabwean students with learning disabilities were simi-
lar to those of North American students. Mpofu and Nyanungo (1998)
surveyed practicing psychologists in Zimbabwe on their use of mea-
sures of intelligence developed in Western countries. They observed that
up to 92% of the psychologists used one or more measures of intelligence
that were developed in Western countries, particularly with children
with a reasonable grasp of the English language. The psychologists also
assumed the validity of the Western ability tests for educational place-
ment purposes.

A few observations are in order with regard to studies on the psy-
chometric studies on the intellect of Zimbabwean students as presented
above. First, the participants of the studies were Zimbabweans with
a reasonably high level of schooling and fluency in English – hence
the participants were unrepresentative of Zimbabwean children in gen-
eral. The studies were also carried out exclusively with students in
Zimbabwean primary (elementary) schools, which also limits the extent
to which they can be generalized to Zimbabweans in general. Nonethe-
less, there seems to be some tentative evidence that the structure of
mental abilities as represented on Western measures of intelligence may
have some limited applicability to Zimbabwean students with a good
grasp of English.

The historical research on the psychology of intelligence in Zimbabwe
and sub-Saharan Africa has been rather fragmented or piecemeal in ap-
proach (Kendall et al., 1988; Irvine, 1988). It has also not addressed the
association between indigenous conceptions of intelligence and objec-
tive criteria like performance in school and other settings.

current research on intelligence in zimbabwe
and sub-saharan africa

Current research on intelligence in Zimbabwe and sub-Saharan Africa
is characterized by continuity with previous research, scaling down of
other areas of research, and a focus on preferred strategies for prob-
lem solving within ecological niches. For example, continuity has been
maintained with the research by Irvine, Wober, and Serpell on in-
digenous conceptions of intelligence (e.g., Grigorenko, 2001; Sternberg
et al., 2001). There has been a decline in psychometric studies on the
transportability of Western tests of intelligence to sub-Saharan Africa.
Psychometric-oriented studies that seek to relate indigenous notions of
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intelligence to objective external criteria (e.g., school achievement:
Grigorenko et al., 2001; Serpell, 1993b; Sternberg et al., 2001), and the
development of measures of intelligence that are indigenous to Africa
are relatively new but promising.

Current Studies on Indigenous Conceptions of Intelligence

Grigorenko et al.’s (2001) ethnographic study of conceptions of intelli-
gence among the Luo of rural Kenya established they had a multilayered
view of intelligence: rieko, luoro, winjo, and paro. Rieko refers to smart-
ness, knowledge, ability, skill, competence, and power and was closest
to the conventional Western notion of intelligence. However, rieko was
also defined by the context of performance. For example, the Luo re-
fer to ability in school settings as rieko mar skul (knowledge acquired
in school). School-related reiko was differentiated from the White-man–
type technical expertise, or reiko mzungu, and so on. Rieko is also likely
to be ascribed to the older members of the community. Individuals who
had too much reiko were likely to be naughty. Luoro is a personal quality
characterized by respect of and care for others. It also encompasses con-
siderateness, obedience, and a willingness to share. Luoro is very similar
to musoro among the Shona, as previously defined. Winjo refers to un-
derstanding and comprehension with appropriate deference to adults,
elders, or authority figures. Paro refers to personal qualities such as in-
novativeness, creativity, and ability to think and follow through with
ideas. Rieko and paro could be classified as representing the cognitive
dimension of intelligence, and luoro and winjo, the component of social
intelligence.

The studies by Mpofu seek to determine whether there has been a
value shift in indigenous conceptions of intelligence by the younger
generation of Zimbabweans because of the wider availability of formal
education to the native population in the 20 years since independence
from Britain. The findings by Mpofu on personal and culture of ori-
gin conceptions of intelligence (which are outlined in the section on
Traditional and Modern Definitions of Intelligence) suggest that there
may be a value shift in conceptions of intelligence among Zimbabweans
from a primary orientation toward social intelligence to a cognitive kind
of intelligence. Previous research on conceptions of intelligence by na-
tive Zimbabweans (e.g., Irvine, 1972, 1988) and other cultural groups
indigenous to sub-Saharan Africa (e.g., Wober, 1974; Serpell, 1977) ob-
served a primary orientation toward social intelligence. These and
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similar studies used as participants what would now be the older gen-
eration of Africans. For example, for the greater part of the period of
Irvine’s studies “the great majority of Shona people were by no means
secure in skills of literacy” (1988, p. 166). With the current high level
of literacy and modernity trend in Zimbabwe, it is likely that latter-
day Zimbabwean adults may hold and communicate to their children
cognitivistic conceptions of intelligence.

current psychometric studies on intelligence
in zimbabwe and sub-saharan africa

The renorming or localization of imported tests of intelligence is no
longer a priority area of research in Zimbabwe (Mpofu & Nyanungo,
1998). This is partly because of the lack of resources for the high costs
that kind of enterprise may involve. The shift in emphasis away from
research on the localization of individually administered foreign ability
tests is also due to the realization of the fact that the tests are largely in-
applicable to the average Zimbabwean (Mpofu & Nyanungo, 1998). The
very low psychologist-to-client ratio of about 1:110,000 in the country
reduces the chances that an individually administered intelligence test
would be used with a client – thus putting into question the wisdom
of spending a lot of resources on an instrument that would be used by
only a tiny minority of the population (Kwadzanai Nyanungo, chief ed-
ucational psychologist, Zimbabwe Public Services, personal communi-
cation, December 4, 2001). However, some continuity with the historical
psychometric approach to the study of intelligence in Zimbabwe is ev-
ident in studies on bias of imported tests of ability (e.g., Mpofu, 1994c;
Mpofu & Watkins, 1994). Mpofu and Watkins investigated racial bias in
performance of Zimbabwean Black and White children on the British
Ability Scales Similarities sub-test. The test is a measure of taxonomic
classification (categorization ability) in children. No racial bias was ob-
served. In a follow-up study, Mpofu (1994c) examined possible racial
bias between Zimbabwean urban and rural children on the same mea-
sure. Test bias was observed in favor of urban children. I interpreted that
finding in terms of the greater exposure to referent items on the measure
and familiarity with individualized testing procedures of Zimbabwean
urban children.

The development and standardization of the Panga Muntu (Make a
Person) Test, by Kathuria and Serpell (1999), represents a pychomet-
ric approach to the study of intelligence with native Zambians. The
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Panga Muntu Test is a language-reduced test of intelligence in which
children are asked to make human like figures from clay (plasticine).
The children’s figures are then scored for representation of human phys-
ical characteristics. A maximum score of 25 is possible on the test. An
interrater reliability of.89 was observed for the scoring procedure. The
Panga Muntu Test was standardized on 3,231 primary school age chil-
dren across Zambia. Among the key findings by Kathuria and Serpell on
the Panga Muntu Test were that (1) performance on the test was uncor-
related with teacher’s ratings of children’s ability or children’s human
figure drawings using the regular school medium of pencil and paper,
and (2) the test is particularly appropriate in cultural settings where chil-
dren are familiar with manipulation of the medium of clay. Serpell and
others (1993a; 2000) concluded that the tasks that reliably measured in-
telligence among rural African children were unrelated to the activities
of schooling.

Sternberg et al. (2001) developed a Test of Tacit Knowledge for Natu-
ral Herbal Medicines with the Luo of a rural Kenyan community. Tacit
knowledge was defined as that which is acquired through incidental or
informal observational learning. Tacit knowledge is regarded as a kind
of practical intelligence. In this connection, the Test of Tacit Knowledge
for Natural Herbal Medicines measured children’s knowledge of com-
mon illnesses in the community and their treatment, and so it was a test
of practical intelligence among Luo children. The children could reason-
ably be expected to have learned about common illnesses in their com-
munity and related herbal treatment regimens through various levels of
informal learning. In developing the Test of Tacit Knowledge for Natural
Herbal Medicines, Sternberg et al. had 85 Luo children respond to 22 sto-
ries that required them to identify well-known illnesses in the commu-
nity and indigenous herbal treatments for the illnesses. For some of the
stories, the children were told the name of an illness and asked to iden-
tify an appropriate herbal treatment. Children’s responses were scored
quantitatively. An internal consistency reliability of.60 was observed for
the test. The children’s performance on the Test of Tacit Knowledge for
Natural Herbal Medicines was then correlated with their performance
on measures of academic intelligence (e.g., Raven’s Progressive Matri-
ces, Math, English attainment tests). Children’s performance on the Test
of Tacit Knowledge for Natural Herbal Medicines was uncorrelated with
their performance on the academic ability measures. In a related study
with the Luo of Kenya, Grigorenko et al. (2001) ratings of children’s
abilities by Luo adults were unrelated to those by peers and teachers. In
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fact, parents’ views on intelligence were different from those of teachers.
The findings by Sternberg et al. were consistent with those by Serpell
(1993a), Wober (1974), and others that among rural African communi-
ties, ecologically valid measures of intelligence were unrelated to the
activities of schooling.

Information Processing and Process-Oriented Studies

Process-oriented research on intelligence in Zimbabwe has built on pre-
vious research by Greenfield et al. (1966) and Glick (1975), to which refer-
ence has been made previously. The studies have focused on examining
the nature and developing of ecologically valid or preferred strategies
for categorizing stimuli (e.g., Mpofu, 1993, 1994b, 1995, 2001). I investi-
gated the development of and preference for abstract and instrumental
taxonomic strategies among Zimbabwean school children with regard
to race, social class, and gender. Among my key findings were that
(1) younger, lower-class, Black children tended to use functional rather
than abstract interpretive strategies in responding to verbally presented
class inclusion tasks (Mpofu, 1994b); (2) Zimbabwean children achieved
reliable taxonomic classification at an age significantly higher than pre-
dicted of children by Piaget; (3) schooling rather than age explained a
greater proportion of differences in children’s use of taxonomic interpre-
tive strategies (Mpofu, 1993); and (4) children who tended to use abstract
categorization strategies had significantly higher scores on measures of
ability used in Zimbabwean schools (Mpofu, 1995). In a 5-year longitu-
dinal study, the results supporting a linear schooling versus age-related
effect on preferred type of interpretive strategy were replicated (Mpofu
& van de Vijver, 2000). Ongoing research in this domain is investigating
the effect of verbal facilitation on Zimbabwean children’s use of func-
tional and abstract class inclusion strategies. The students are presented
tasks in (1) two modes of presentation (verbal and pictorial) and three
conditions of verbal cueing (none, category cueing, exemplar plus cate-
gory and (2) two language conditions (primary and secondary) and the
three conditions of verbal cueing (Mpofu, 2001). The findings inform
on language context as an environmental press in the development of
taxonomic structure in children.

With few exceptions (e.g., Mpofu & van de Vijver, 2000; Serpell, 1993;
Sternberg et al., 2001), current studies on intelligence in Zimbabwe and
sub-Saharan Africa have not yet achieved the status of a sustained or
programmatic research effort. As previously observed, this is partly due
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to the very small number of psychologists in the sub-region, and that
research on HIV/AIDS is regarded as a greater national priority for
the governments of the region’s countries. HIV/AIDS prevalence rates
in a majority of the countries in sub-Saharan Africa are in the region of
1:4, the highest in the world. Research on intelligence has to compete for
resources for HIV/AIDS research. There has been no research carried out
in Zimbabwe that has sought to link HIV/AIDS infection with aspects
of intelligence, although that linkage would add relevance to research
on intelligence in the country and draw more resources toward research
in that area.

summary and conclusion

The status of the psychology of intelligence in a country is influenced by
its unique socio-cultural history. In the case of Zimbabwe, the country’s
indigenous and British colonial cultural histories and the modernity
trend among the population influence conceptions of intelligence. As
a consequence of this diverse cultural heritage, there are multilayered
conceptions of intelligence in the country. These may be described as
falling within two major categories: traditional–indigenous and mod-
ern. Traditional–indigenous conceptions of intelligence place a higher
value on the social aspects of intelligence. By contrast, modern concep-
tions of intelligence emphasize its cognitivistic characteristics. A pilot
study on views of Zimbabwean college students revealed that they had
personal views of intelligence that could be described as modern. Their
definitions of their ideal intelligent person recognized both the social
and cognitive aspects – although more representative of a modern view
of intelligence. The students’ views of conceptions of intelligence in
their culture of origin indicated that their community of origin had a
social competence view of intelligence. Being successful and educated
are respected indicators of intelligence in Zimbabwe. There appears to
be a value shift in conceptions of intelligence by adults in contemporary
Zimbabwe from a traditional–indigenous perspective toward a mod-
ern cognitivistic–adaptationist orientation. The high levels of literacy
in the general population and the modernity trend may explain the
shift.

In Zimbabwe, theory development in the area of intelligence is still
in its infancy. It is best described as at the implicit theory stage. The
work of Irvine is credited with much of the knowledge on Zimbabwean
implicit theories of intelligence. Research on intelligence in Zimbabwe
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has followed both an implicit theory and explicit theory (psychometric)
approach. In recent times, there has been a shift from psychometric ori-
ented studies toward examination of the development of competencies
in eco-cultural niches. This research effort is likely to support the devel-
opment of explicit theories of intelligence relevant to Zimbabwe. The
findings of the research on intelligence indicate substantial similarities
with those of studies that have been carried out in other parts of Africa
and equally significant differences with commonly held assumptions
on intelligence in Western societies.

Overall research output in the area of intelligence has been limited by
the lower development of expertise in the psychology of intelligence,
as well as the lower number of psychologists in the sub-region. The
research opportunities in the psychology of intelligence are also sur-
passed by those in HIV/AIDS. The need for research on containment
and treatment of HIV/AIDS is regarded a greater national priority in
Zimbabwe and a majority of countries in sub-Saharan Africa. The sub-
region has the highest prevalence of HIV/AIDS in the world. The very
minute number of psychologists in Zimbabwe and sub-Saharan Africa
with a research orientation further constrains the research output. The
few psychologists with a research orientation choose to be involved
with HIV/AIDS research. It is possible to boost the research effort in the
area of intelligence in Zimbabwe by linking it with ongoing research
on HIV/AIDS. An applied research orientation is likely to enhance the
status of the psychology of intelligence in the country.
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Intelligence Research in Latin America

Ricardo Rosas

introduction

How do we explore a territory for which there are no maps available?
This difficulty, faced by Spanish and Portuguese conquerors attempting
to explore and dominate Latin America during the 16th century, is sim-
ilar to that faced by the author of this chapter in finding out what has
been researched in the region on the topic of intelligence. Where does
this difficulty lie? On one side, in the insufficient development of the
discipline in the region, and on the other, closely related to the former,
in the scarce development of means of scientific communication that
could contribute to the dissemination of the work being carried out.

Latin America includes 25 countries and two associated states. It
counts only three psychology journals indexed in the Institute for
Scientific Information (ISI) (Revista Latinoamericana de Psicologı́a, Revista
Mexicana de Psicologı́a, Revista Interamericana de Psicologı́a) and one non-
indexed but recently included in PsycInfo (Revista Psykhe). Most of the
countries in the region have begun to offer psychology as a major in
their universities only within the last three decades (Toro & Villegas,
2001). Only Mexico, Brazil, and Chile have Ph.D. psychology programs
that are competitive at an international level, all of them developed very
recently. In other words, there is not a consolidated development of the
discipline in the region, and there are not enough means of scientific
dissemination. Therefore, it shouldn’t be surprising that a subdiscipline

I acknowledge the contribution of Camilo Bertin, who helped to gather the information
needed to write this chapter and Marı́a Rosa Lissi, who translated it into English.
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such as the study of intelligence shows an incipient development, al-
though as I attempt to demonstrate in this chapter, it includes some
innovative studies and auspicious perspectives.

The method employed to gather the information needed to elaborate
this chapter was as follows: first, an e-mail message was sent to all those
registered for the 18th Congress of the Interamerican Psychological So-
ciety (SIP), whose work was related to the topic of intelligence, asking
them to answer a short questionnaire regarding intelligence definitions
and assessment techniques most frequently used in their own countries,
as well as information about local publications or research work in the
area. At the same time, a review was carried out of the four mainstream
psychology journals published in the region, which were mentioned
previously. Books and documents recommended by experts from the
region were also reviewed.1

intelligence definitions and theories in the region

In Latin America, definitions and theories of intelligence are, like in
the rest of the world, strongly determined by the assessment instru-
ments used for diagnostic or research purposes. With a few exceptions,
approaches to the topic of intelligence appear highly interwoven with
the issue of its evaluation. Table 14.1 summarizes information about the
main studies carried out in the region, grouped in five large categories:
instrument standardization studies, cognitive enrichment studies, stud-
ies about prediction based on intellectual variables, studies characteriz-
ing populations on the basis of intellectual variables, and studies about
conceptions of intelligence. Except for the last group of studies, which
deals with implicit and explicit conceptions about intelligence and its
evaluation, the rest adhere to the intelligence models that support the
instruments chosen to assess it.

As it can be seen in Table 14.1, most of the studies use instruments
developed in Europe or the United States. The only exception is the study
carried out by Bralic (1981), who uses a psychomotor development scale
created and standardized in Chile, which in any case is based in Lezine
and Bradley’s scales. To our knowledge, there are no instruments for

1 Considering that a very significant portion of research work in the region is carried out
by undergraduate students as part of their theses, which are not published, it is highly
likely that the information included here leaves out an important part of the knowledge
actually produced in the region in the topic of intelligence. I apologize in advance to the
reader and the potential authors for this omission, which is completely involuntary.
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table 14.1. Latin American Intelligence Studies

Instruments or
Publi- Conception of

Category cations Authors Intelligence

Standardizations,
adaptations,

15 Adriasola et al.
(1976)

WISC-R

and statistic
analyses

Backhoff-Escudero
(1996)

MPR

of the
instrument

Bannen & Silva
(1983)

WAIS-R

Berreta et al. (1969) GATB
Calderón et al. (1980) WISC-R
Campazo et al. (1962) WISC
Cañas et al. (1978) WISC-R
Carroll et al. (1995) EIWN-P-PR (adapted

WISC-R)
Cayssials & Perez

(2001)
WISC-III

Ivanovic et al. (2000) RPMT, Goodenough,
Language and Math
tests

Kalawski & Losada
(1969)

Goodenough

Padilla et al. (1982) WISC-R, Bender Gestalt,
student grades and
teacher comments

Paine (1978) Verbal Scale of the WISC
Rosas (1996) BIST (Berlin Model, Jäger)
Altez (1997) Thorndike, Cattell

Cognitive
enrichment

6 Alvarez et al. (1994) Program based on
Feuerstein. RPMT,
Cattell

Bralic (1981) WISC, Basic Skills Test
(Chilean)

Herrnstein et al.
(1986) & Walsh

OLSAT, Cattell, and
General Abilities Test,

(1981) besides an Oral
Reasoning Test
(non-standardized)

Montenegro et al.
(1978)

EEDP, Test based on
Piaget’s theory, Denver
Test

(continued)
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table 14.1 (continued)

Instruments or
Publi- Conception of

Category cations Authors Intelligence

Rodrı́guez et al.
(1985)

Curriculum based on
descriptive theories of
childhood development
and Piaget’s genetic
theory. Stanford-Binet
and TEPSI.

Prediction studies 3 Ivanovic et al. (1989) RPMT, Language and
Math tests

Rosas (1992) BIST (Berlin Model, Jäger)
Varela (1977) Guilford’s Model.

Questionnaire for the
supervisor regarding
intellectual capabilities
of the employer to carry
out the task.

Characterization
studies

4 Donovan et al. (1983)
Gazmuri et al. (1978)

RPMT, WISC-R
Goodenough, WISC,

Language and Math
tests and teacher
appreciation

Ivanovic &
Marambio (1989)

Language and Math tests
(PAA and SIMCE)

Sans (1982) WISC
Studies about

Conceptions of
Intelligence

2 Kaplan (1997)
Rosas & Simonetti

(1986)

the assessment of intelligence in the region, developed on the basis of
original conceptualizations.

Most standardization studies are related to Wechsler’s scales, three
of them of the children’s scales and only one of the scales for adults.
It is surprising to find out that standardization studies of Wechsler’s
scales are only reported in Argentina, Chile, Mexico, and Puerto Rico.
This information contrasts strongly with personal communications to
the author, in the sense that in all the region’s countries some of the
Wechler’s scales are used as standard procedures to measure intelli-
gence. The norms used in these cases are often those of the Spaniard
version, or are even taken directly from the U.S. version. The great di-
versity and cultural specificity of the region’s countries do not allow
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support of the use of foreign norms, and therefore the lack of research
and development of properly standarized versions is amazing, consid-
ering the characteristics of each of the countries in the region. Regarding
the rest of the standardization studies, they include other instruments
that are widely known in the United States or some European countries:
General Ability Test Battery (GATB), Raven, Cattell, Thorndike, and
Goodenough. It is also possible to observe the standardization of an in-
strument with the purpose of testing an intelligence model (Rosas, 1996).
Summarizing from those studies involving the creation and standard-
ization of instruments, it is already possible to conclude that scientific
conceptualization of intelligence is strongly influenced by the discourse
of developed countries, and just as in the latter, theorization is strongly
determined by instrumentation.

Cognitive enrichment studies carried out in the region show little
variation with regard to construct definition and the instruments uti-
lized. From the six studies reported, one adheres to the theorization
and instrumentation of Feuerstein’s Instrumental Enrichment Program
(Alvarez, Santos, & Lebrón, 1994), two to the Intelligence Develop-
ment program carried out in Venezuela during the 1970s by Herrnstein
and Machado (Herrnstein et al., 1986; Walsh, 1981) and three to the
early stimulation program of Montenegro et al. in Chile (Bralic, 1981;
Montenegro et al., 1978; Rodrı́guez et al., 1985).

Feuerstein’s instrumental enrichment program adheres to a concep-
tualization of cognitive deficit as a consequence of cultural depriva-
tion. The program aims to stimulate the acquisition of higher cognitive
structures, through mediated exposure to problem solving tasks involv-
ing analogical thought. The effects test is carried out basically through
“culture-fair” tests, such as Raven’s or Catell’s tests.

The Intelligence Development Project of Herrnstein and Machado is
not formally ascribed to any intelligence theory: “In fact, the Venezuelan
program is not based on the theories of any particular school or in-
dividual. The approach is highly eclectic, using multiple methodolo-
gies” (Walsh, 1981, p. 640). Its results are assessed through the use of
translated instruments (not developed in Venezuela) that were created
in the United States.

Last, the early stimulation program developed by Montenegro and
his colleagues holds to a classic conceptualization of intelligence at the
time of evaluating its impact, although for process evaluation it rather
adheres to models of cognitive functions, which are operationalized in
psychomotor development tests.
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We count three studies regarding prediction based on intelligence
tests. Varela (1977) uses tests derived from Guilford’s intellectual struc-
ture model to predict success in a variety of occupations. Ivanovic et al.
(1989) study the relation of intelligence measured by Raven’s Progres-
sive Matrixes Test (RPMT), with anthropometric measures and school
performance. Rosas (1992) uses the Berlin Intelligence Structure Test
(BIST) to predict academic performance in university students. In these
three studies the intelligence conceptualization is strongly determined
by assessment techniques. In the case of the study by Ivanovic et al., there
is not an explicit definition of intelligence offered, but it is assumed that
this is reflected in the RPMT. In the cases of Varela and Rosas, there
is explicit adherence to neofactorial models of intelligence dimensions
proposed, respectively, by Guilford (1967) and Jäger (1982).

The six studies of population characterization show a similar picture.
Four studies use the WISC, one uses Goodenough’s test, one uses the
RPMT, another uses the Chilean SAT (Scholastic Aptitude Test), and the
other uses a test based on Piagetian cognitive tasks for the assessment
of sensory-motor intelligence.

In summary, if we take as an indicator of the definition and theo-
rization regarding intelligence the instruments utilized to measure it,
it becomes clear that the studies in the region reproduce theories and
methods from those countries with greater academic development. In
the following section we come back to the most relevant results of some
of the studies presented here, and we also offer a more detailed expla-
nation of the results of those studies included in the table that have not
been mentioned here. Until this point, presenting the studies has served
the purpose of illustrating implicit theories of intelligence that are being
employed in the region, based on the instruments utilized in the studies
reviewed.

main studies in the region in this area

Studies of Poverty and Intelligence

One of the major problems in Latin America is the high proportion of
its population who live in poverty conditions. One of the most impor-
tant and recurrent topics of interest with regard to intelligence in the
region has been, therefore, characterizing this population in terms of
intellectual variables, basically with the purpose of providing support
for the investment in educational or stimulation programs targeting this
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population. One of the pioneer studies of this kind was carried out by
Llanos in a sample of Peruvian children (1974, cited in Montenegro,
1989). In a sample of approximately 300 children between the ages of
6 and 7, he found highly significant differences in IQ distribution mea-
sured through the Wechsler Intelligence Scale for Children (WISC), be-
tween children of middle-high socioeconomic (SE) level and children
of middle-low SE level, with clear and significant advantages for the
former group. These results are consistent with those found in the nor-
mative sample of the same test standardized in Chile (Adriasola et al.,
1976; Calderón et al., 1980; Cañas et al., 1978) and in a study carried out
with 100 students in Buenos Aires City (Sans, 1982).

Gazmuri, Milicic, and Schmidt (1978), on their part, in a study about
the prevalence of intellectual retardation associated to school achieve-
ment, assessed 918 children from the first elementary school grades in
Santiago, Chile, from high and low SE levels. They used Goodenough’s
Test and the WISC and found significant differences in the performance
of children based on their SE level. Prevalence of intellectual retarda-
tion was estimated to be 8%, which is represented almost completely by
children in the low SE level.

A study more focused on children living in poverty was carried out
in Chile by Donovan et al. (1983), who evaluated, through Raven’s
Progressive Matrixes Test, a total of 5,009 children between the ages
of 6 and 14 from dysfunctional home environments and at high social
risk. The average achievement attained by the children was percentile
31, equivalent to an IQ estimated by Wechsler of approximately 93, cor-
responding to the lower boundary of the normal range.

In a very original and provocative study, Haeussler (1981) presents
evidence that there are no differences in intellectual performance of
children from different SE levels. In fact, sensory-motor intelligence (as-
sessed through a standardized instrument of Piagetian tasks, Haeussler,
1981) was assessed in 177 Chilean infants between 4 and 13 months of
age from two SE groups (middle-high and low). The instrument applied
comprises 4 scales: (1) use of means to achieve ends, (2) object notion con-
struction, (3) causality notion development, and (4) construction of spa-
tial relations. It was observed that before the acquisition of language and
under certain conditions (such as absence of malnutrition, adequate ob-
stetric conditions, and presence of the mother a half day at home), there
are no differences in the intellectual development of infants from differ-
ent SE backgrounds. This study’s importance lies in the fact that it contri-
butes to opening a perspective in the search for childhood psychological
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development risk factors that are more specific than SE background,
which are prenatal and perinatal aspects and a certain environmen-
tal stability for the child. It also provides evidence in support of the
hypothesis according to which before the emergence of language there
are no differences in the intellectual development of children based on
SE level, as long as the conditions for a normal biological development
are given.

With regard to cognitive stimulation studies in the region, the most
widely known is the Intelligence Development Project from Venezuela
(Herrnstein et al., 1986; Walsh, 1981). This project, which will not be
presented in detail here because it is the most easily accessible for those
readers who are English speakers, had as its purpose to develop higher
cognitive abilities in children from social risk areas who were attending
7th grade. The intervention involved exposure to 54 lessons tending to
increment and stimulate six areas considered as keys for intelligence
development: (1) reasoning fundaments, (2) language comprehension,
(3) verbal reasoning, (4) problem solving, (5) decision making, and
(6) inventive behavior.

An experimental group of 436 students and a control group of 432 stu-
dents, from classes that were matched in both experimental conditions,
participated in the study.

Regarding the issue that concerns us, the intervention’s results mea-
sured through intelligence tests (using the Otis-Lennon School Ability
Test, OLSAT; Culture-Fair Intelligence Test, Cattell; General Abili-
ties Tests, GAT, all with norms from the United States), it was found
that students in the experimental group scored significantly higher in
all tests, although only marginally in Cattell. The d value or score in
the GAT was 0.35, which indicates that an average student would move
from percentile 50 to 64 by taking the course. From the four subtests
of Cattell, only the increment for the visual series was significantly
higher for the experimental group than for the control group. In GAT,
the increment was significantly higher for the experimental group in
seven of the eight subtests. The exemption was the numeric series, in
which the experimental group achieved scores marginally higher than
those of the control group. It is not yet clear why there was no ob-
served improvement in the performance in two of Cattell’s subtests,
concretely: classification and rule inference, which have objectives that
are coincident with central aspects of the course.

In the area of early stimulation, one of the most important programs
carried out in the region was initiated at the beginning of the 1970s in
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Chile (Montenegro et al., 1978). The program was targeted to infants
between 0 and 24 months of age from low SE backgrounds, and it aimed
to significantly improve the children’s psychic development, increase
the mothers’ efficacy as agents for the children’s stimulation, demon-
strate that the proposed model was feasible of being implemented in
the National Health Service, and propose a procedure for massive im-
plementation of the program.

The program included two basic activities: educating the mothers
and assessing the children’s psychomotor development. To carry out
the first activity the mothers received 24 stimulation manuals, one for
each month of age. These manuals explain, in a simple and didactic
manner, activities to be carried out with the children to foster their de-
velopment. In addition, half-hour home visits were implemented, to
deliver the curriculum in a more motivating way than in the manuals.
The second activity was carried out using a standardized psychomotor
development scale.

The sample for the program’s pilot evaluation sample included 159
families of low SE background. In this sample, premature children or
those presenting morbid antecedents related to pregnancy or delivery
were not excluded. The sample was randomly assigned to three exper-
imental groups and a control group.

Stimulation Group 1 (SG1): a group composed of 41 children of both
genders, who received a stimulation curriculum from their birth un-
til they were 24 months old. These children’s mothers received an in-
struction manual monthly and were visited periodically. The children’s
psychomotor development was evaluated monthly.

Stimulation Group 2 (SG2): a group composed of 40 children of both
genders, who were incorporated into the stimulation curriculum from
their 4th month of age and received it until they were 24 months old.

Stimulation Group 3 (SG3): 43 children of both genders, who received
home visits with information regarding their physical health until they
turned 14 months old and were exposed to the same treatment received
by SG1. They received the stimulation curriculum for 10 months.

Control Group 1 (CG1): 43 children of both genders, who had their
psychomotor development evaluated every three months.

Control Group 2 (CG2): sample used for the standardization of the
Psychomotor Development Evaluation Scale, from a high SE back-
ground (N = 300).

The achievements of the participating children were assessed using
the Escala de Evaluación del Desarrollo Psychomotor: 0–24 meses (EEDP)
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(Psychomotor Development Evaluation Scale: 0–24 months), with
Piagetian tests to measure intelligence development between ages 0 and
2, and with Denver’s Test with U.S. norms to conduct a follow-up eval-
uation after 36 months.

The results showed clear advantages for experimental group (EG)
stimulation 1 over the rest of the experimental groups and control group
1. SG3 was compared with CG1, to see if the home visits per se had effects
on the children’s psychological development. The data show that pe-
riodic contact between mothers and health personnel, through home
visits with physical development as their only content, did not have
perceptible effects on children’s psychological development.

With regard to children’s age at the beginning of the intervention, it
was determined that starting application of the curriculum at 4 months
produced an immediate and maintained increment on the developmen-
tal coefficients (DC), which, from the time the curriculum was imple-
mented became homologous to those of children stimulated from birth.

When the curriculum began to be implemented at 15 months, it did
not produce a significant increment in DC in the short term, although a
tendency to approach the DC of the SG1 was observed. This finding led
researchers to think that if the stimulation period of SG3 would have
been longer and similar to that of the other groups, the children could
have reached DC equivalent to those of children in the SG1.

When the children were 36 months old, a follow-up study was car-
ried out using Denver’s Test, and there were not significant differences
between SG1 and CG1; however, there were differences between SG1
and SG3, favoring the former. This superiority does not reflect higher
achievement in all areas measured by the test, but only in the coor-
dination area and social area (not in the motor development area and
language area).

A follow-up of this study was carried out six years later by Bralic
(1981), attempting to include all the children from SG1, SG3, and CG1
who had completed the program. They were able to locate 85% of them
(EG1: 26, EG3: 25, CG1: 27).

The WISC was used to assess intellectual ability, and a Basic Skills Test
was used to measure visual-motor coordination, sound discrimination,
and comprehensive language. Vineland’s Maturity Scale (with original
norms) was also incorporated, as well as a questionnaire about child
behavior to observe possible behavioral disorders.

The results show there are not statistically significant differences in
any of the tests. There were not observed differences in the psychological
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table 14.2. Standardization of Instruments in Latin America

Latin American Country Where
Instrument It Has Been Standardized

WISC Brazil (1978), Chile (1962)
WISC-R Mexico (1982), Chile (1976–1980)

Puerto Rico (1995)
WISC-III Argentina (2001)
WAIS-R Chile (1983)
CATTELL Peru (1997)
GATB Chile (1969)
GOODENOUGH Chile (1969)
RPMT Mexico (1996), Chile (2000)
BIST Chile (1996)
THORNDIKE Peru (1997)

development of children who did receive early stimulation compared
with those that did not receive it, especially on the WISC and the Basic
Skills Test. It should be highlighted, in any case, that SG1 and CG1 perfor-
mance on the WISC is similar to what is expected for middle-class chil-
dren, which suggests some sort of Hawthorne effect in this study.

Instrument Standardization Studies

Table 14.2 provides a summary of instrument standardization carried
out in Latin America. As it can be seen in the table, most studies are
about Wechsler’s Scales, in their different versions, with a predominance
of standardization studies of the children’s scales.

Regarding the WISC, we count studies from Argentina, Brazil, Chile,
Mexico, and Puerto Rico. The original WISC has been adapted and stan-
dardized in Brazil and Chile. Paine and Garcı́a (1974) report standard-
ization of the test’s verbal scale in a sample of 242 children of ages 7,
10, and 13. Subsequently, Paine (1978) reports that the factorial structure
of the WISC’s verbal scale in Brazil is similar to that of the verbal scale
used in the United States.

In Chile, the WISC was adapted, translated from the original English,
and administered to a sample of 1,000 children between the ages of 6
and 15 to determine the norms (Campazo et al., 1962).

Regarding the Wechsler Intelligence Scale for Children–Revised
(WISC-R), there are studies from Chile, Mexico, and Puerto Rico. In
Chile, the standardization process was carried out in three stages
(Adriasola et al., 1976; Calderón et al., 1980; Cañas et al., 1978). The first
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stage involved translating and adapting the test, which was evaluated
in 390 children. Later, the test was administered to a sample of 720 chil-
dren from the metropolitan area to obtain provisory norms, and, last,
the test’s final version was administered to 840 subjects, ages between
10 years and 16 years, 11 months, 30 days.

The WISC-R Mexican version was standardized using a sample of
1,100 students from Mexico’s Federal District public schools, with ages
ranging from 6 to 16 (Padilla, Roll, & Gomez-Palacio, 1982).

In Puerto Rico, Carroll, Herrans, and Rodrı́guez (1995) standard-
ized the WISC-R, applying it to a sample of 200 children of ages be-
tween 6 and 16:11, stratified by age, gender, socioeconomic status, and
area of residence (urban or rural). When contrasting the factorial struc-
ture of the test, the authors found two significant factors equivalent
to the verbal and manual scales, and a distraction factor in five age
levels.

With regard to the Wechsler Intelligence Scale for Children, 3rd Ed.
(WISC-III), we only count a recent study carried out by Cayssials &
Pérez (2001) in Buenos Aires, Argentina. Norms were obtained by ad-
ministering the test to 717 children whose ages ranged from 6 to 16 years
old.

Finally, with regard to the Wechsler Adult Intelligence Scale (WAIS),
we only have infomation from a preliminar standardization of the
Wechsler Adult Intelligence Scale–Revised (WAIS-R), carried out in
Chile (Bannen & Silva, 1983). The test was translated from English, and
then adapted and administered to 48 volunteers, categorized according
to gender and SE level.

Regarding other intelligence scales, we count information from the
following studies: Altez (1997) reports the standardization of Catell’s
culture-fair g factor intelligence test and Thorndike, Hagen, and Lorge’s
test. Both scales from Catell’s test were standardized in samples of chil-
dren from the metropolitan area in Lima, ranging in ages from 4 to
8 years for scale 1, and between 8 and 14 years of age for scale 2 (1,080
children were tested with scale 1, and 847, with scale 2). Standardization
involved three SE levels and both genders.

Regarding Thorndike, Hagen, and Lorge’s test, the sample used for
the standardization comprised 600 children between 5 and 7:11 years
old, from high, medium, and low SE backgrounds.

Berreta et al. (1969) translated and adapted the GATB in Chile. The test
was administered to a sample of 345 workers, segmented according to
occupational group, age, and years of schooling, and the norms obtained
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consider four age levels: from 15 to 19, from 20 to 24, from 25 to 30, and
from 31 to 34 years old.

Kalawski and Losada (1969) standardized Goodenough’s Test for
Chilean children living in urban Santiago. For this purpose, they applied
the test to 600 children, stratified according to 10 age levels (between 3
years, 6 months, and 13 years, 6 months), gender, and SE level.

Raven’s Progressive Matrices Test has been standardized in Mexico
(Backhoff-Escudero, 1996) and Chile (Ivanovic et al., 2000). Mexican
norms come from a retrospective review of 10,771 records from the Uni-
versidad Autónoma de Baja California obtained after administering the
test as a selection procedure to all students applying to the university
from 1986 until 1990.

Chilean norms come from a study carried out between 1986 and 89
with 4,258 students segmented by grade, gender, type of school (public,
subsidized, or private), and geographic area. The students’ ages ranged
from 5 years, 6 months, to 22 years, 1 month. The test’s special scale was
used with children between 5 and 11 years old.

The Berlin Intelligence Structure Test (BIST) was standardized by
Rosas (1996). The BIST is an instrument based on the Berlin Intelli-
gence Structure Model (BISM) proposed by Jäger (1982), which has a
two-dimensional conception of intelligence (divided into processes and
contents). The test is composed of 36 subtests, which simultaneously
measure one of the four process factors (Speed, Short-Term Memory,
Creativity, and Reasoning) and one of the three content factors (Verbal,
Figural, and Numeric). The test was adapted, standardized, and sub-
jected to structural analysis tests in a sample of 470 university students
from 11 majors in the Pontificia Universidad Católica de Chile.

Studies About Teacher and Psychologists’ Intelligence Conceptions

We found two studies in the region that analyze the intelligence prob-
lem from the actors that, in their professional practice, use or must use
implicit or explicit conceptualizations of the construct.

Kaplan (1997) became interested in knowing teachers’ representa-
tions of children’s intelligence. In a study based on in-depth interviews
of 34 elementary school teachers from Buenos Aires public schools, this
author inquired into their conceptions of intelligence, both formal and
popular (expressed in proverbs and popular sayings) and explored the
importance given to intellectual variables as explicative factors of school
failure.
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The study’s main results show that teachers differ greatly in their
conceptions of intelligence. Innatist, environmental, and interactionist
conceptions are observed, with a clear predominance of the first two.
Varied definitions of intelligence are observed, both as general ability
and as compound of specific abilities. When defining the characteristics
of intelligent children, however, there is a generalized tendency to do it
from their teaching practice, that is, intelligence is defined and situated
in the school context. Thus, intelligent children are those characterized
as disciplined and with good work habits, who are interested in learning
and have some cognitive characteristics (speed, reasoning ability, learn-
ing ability), who are creative and – surprisingly – have certain social and
family characteristics (well nourished, coming from well-constituted
homes).

With regard to popular conceptions of intelligence and its incidence in
school failure, Kaplan makes an interesting analysis of the “bad head”
concept, very popular in southern Latin America. The teachers were
asked the following question: “Some teachers have indicated that some
children fail in school because their head is not fitted for studying. Have
you faced a similar situation?” Surprisingly, 22 from 34 teachers agreed
that the explanation “his head is not fitted for studying” was a correct
explanation for school failure, with a higher frequency among those
teachers working with children from middle-class homes.

In a study aiming to diagnose the objectives and methods used by
Chilean psychologists to assess intellectual achievement in children be-
tween 6 and 17 years old, Rosas and Simonetti (1986) interviewed 98
professionals whose main occupational activity was to carry out this
type of evaluation. The interview was focused on obtaining informa-
tion about the instruments utilized, the assessment objectives, and the
psychologists’ intelligence conceptions when carrying out the evalua-
tions.

The main results show that the objectives of intelligence assessment,
as in most of the countries in the region, conform to administrative-legal
reasons, specifically following state requirements, to make decisions re-
garding the type of education received by children. The instruments
most widely used to carry out the evaluations are Wechsler’s Scales,
which are standardized in Chile, although in most of the cases (58%),
they utilize abbreviated forms of the test. No uniform criteria were found
for selecting subtests to be included in the abbreviated forms. Regard-
ing intelligence conceptions handled by the professionals, it is surpris-
ing to realize that no clear correspondence was detected between the
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intelligence concept reported by the professionals in charge of the evalu-
ations and the aspects assessed by the tests used by them. Specifically, the
notion of intelligence as “adaptation capacity” predominates. However,
when they are asked about the intellectual functions measured by the
tests more frequently utilized by them, only 2% mention among them
“adaptation capacity.”

A last interesting result from this study is that most of the intervie-
wees (55%) indicated not being completely satisfied with the available
instruments. The main reason for this dissatisfaction is the sociocultural–
regional bias of the existing tests – specially Wechsler’s Scales – in spite
of adaptations and standardizations. This aspect becomes highly rele-
vant when considering that more than 90% of the children being eval-
uated live in areas characterized by poverty and extreme poverty. And
therefore, they are specially harmed by an assessment carried out with
instruments having a justification, structure, and stimuli that fits a dif-
ferent reality, which is foreign to theirs.

conclusions

On Conceptualization and Theorization about Intelligence
in the Region

As is clear from the review presented here, conceptualization and the-
orization about intelligence in the region is strongly determined by
psychological instrumentation, with an acceptance, occasionally in a
non-critical manner, of the values obtained through the tests as an un-
questionable measure of intelligence. Considering that in most cases the
instruments utilized lack adequate norms for those populations in which
they are applied, this quite generalized practice is worrisome and reflects
an insufficient preparation in the technical–methodological fundamen-
tals that should be met by tests to be properly used and interpreted.

The exceptions to what we have just described are without doubt the
intelligence stimulation studies carried out during the 1970s and 1980s
in Chile (Montenegro et al., 1978) and in Venezuela (Herrnstein et al.,
1986), from which, regrettably, there were no long-term follow-up longi-
tudinal studies that could encourage their replication in other countries
of the region. Although both programs had their origin and model in
programs or ideas from the United States (the Head Start project in the
case of Chile and the Harvard group in the case of Venezuela), there is
no doubt regarding the fact that their implementation made possible
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the development of local technical capabilities that could not have been
installed otherwise.

On the Decline of Interest in the Area of Intelligence in the Region

We have already mentioned the difficulties faced in accessing scientific
information generated in the region, which can explain to a great ex-
tent that the information reported here is underestimated in terms of
the amount of research in the area. As the discipline becomes more for-
mally established in the region, based on the progressive development
of internationally competitive doctoral programs, there is no doubt that
this aspect will improve with the passage of time. However, in spite of
the scarcity of existing information, the fact stands out that publications
in the area of intelligence have suffered a strong decline during the last
years. From the total of publications reviewed for this chapter, 72% are
previous to 1990, and only 12.5% were published in the last five years.

On the Need of Basic Research About Intelligence in Latin America

The data just presented are especially worrisome if we take into ac-
count the great need to count on basic research on intelligence in Latin
America, particularly research focused on having standardized instru-
ments for each country in the region. This need becomes especially ur-
gent, considering that in many countries of the region, psychologists and
their technical instrumentation are trusted and have the responsibility
of making decisions regarding the type of education, mainstreamed or
special, that should be provided to the children. Rosas and Simonetti
(1986) report that 34.7% of the total of evaluations done in Chile are
carried out because of normative or legal requirements. And, in spite of
that, more than 50% of the evaluations are conducted on the basis of in-
struments that have not been properly standardized for the population
being evaluated.

Last, a shortage of studies that is particularly significant in the region
is that of research on ethnic minorities. None of the studies reviewed
makes reference to the Latin American indigenous population, which
in some of the countries of the region is larger than 30%. This fact is
especially relevant, considering that in some countries (e.g., Bolivia and
Paraguay), the plans and programs for elementary education are devel-
oped taking into account minorities’ linguistic and cultural peculiarities
(Guaranı́es, Quechuas, and Aymaras); however, there is no reference to
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objective instrumentation that allows the assessment of intelligence in
these populations.
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O., Muñoz, M., Scagliotti, J., & Zerene, L. (1962). Estandarización de la escala de
Wechsler para la medición de la inteligencia en los niños (WISC) [Standardization
of the Wechsler Intelligence Scale for Children (WISC)]. Memoria para optar



P1: JPK/GAP P2: JPK
0521808154c14.xml CY344/Sternberg November 19, 2003 10:34

408 Ricardo Rosas
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North American Approaches to Intelligence

Robert J. Sternberg

why theories of intelligence matter to society

Underlying every measurement of intelligence is a theory. The theory
may be transparently obvious, or it may be hidden. It may be a formal
explicit theory or an informal implicit one. But there is always a theory
of some kind lurking beneath the test. And in the United States, at least,
tests seem to be everywhere.

The Pervasiveness of Intelligence-Related Measurements

Students who apply to competitive independent schools in many lo-
cations, notably New York City, must present an impressive array of
credentials. Among these credentials, for many of these schools, is a set
of scores on either the Wechsler Preschool and Primary Scale of Intelli-
gence – Revised (WPPSI-R) or the Stanford-Binet Intelligence Scale, 4th
Ed. (Thorndike, Hagen, & Sattler, 1986). If the children are a bit older,
they may take instead the Wechsler Intelligence Scale for Children, 3rd
Ed. (WISC-III; Wechsler, 1991). The lower-level version of the Wechsler
test is used only for very young children ages 3 to 7 1/2 years. The higher-
level version of the Wechsler test is used for somewhat older children,

Preparation of this chapter was supported by Grant REC-9979843 from the National
Science Foundation and by a government grant under the Javits Act Program (Grant
No. R206R000001) as administered by the Office of Educational Research and Improve-
ment, U.S. Department of Education. Grantees undertaking such projects are encouraged
to freely express their professional judgment. This chapter, therefore, does not necessarily
represent the positions or the policies of the U.S. government, and no official endorsement
should be inferred.
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ages 6 to 16 years, 11 months, of age. The Stanford-Binet test is used
across a wider range of ages, from 2 years through adult.

Children applying to independent schools in other locations are likely
to take either these or similar tests. The names may be different, and the
constructs they are identified as measuring may be different – “intelli-
gence,” “intellectual abilities,” “mental abilities,” “scholastic aptitude,”
and so forth. But the tests will be highly correlated with each other, and
ultimately, one will serve the schools’ purposes about as well as another.
These tests will henceforth be referred to as measuring “intelligence-
related abilities” to group them together but to distinguish them from
tests explicitly purported to measure “intelligence.”

The need to take tests such as these will not end with primary school.
For admission to independent schools in the United States, in general,
regardless of level, the children may take the one of the Wechsler tests,
the Stanford-Binet test, or some other intelligence test. More likely, they
will take either the ERB (Educational Records Bureau) or the SSAT (Sec-
ondary School Admissions Test).

Of course, independent schools are supported by fees not tax dollars.
But children attending public schools will be exposed to a similar regi-
men. At one time, these children would have been likely to take group
intelligence (IQ) tests, which likely would have been used to track them
or, at the very least, predict their future. Today, the students are less likely
to take intelligence tests, unless they are being considered for special ser-
vices, such as services for educable mentally retarded (EMR) children,
learning-disabled (LD) children, or gifted children. If the children wish
to go to a competitive college or university, they will likely take the SAT
(an acronym that originally stood for Scholastic Aptitude Test, then for
Scholastic Assessment Test, and now for nothing in particular) or the
ACT (American College Test), the two most widely used tests used for
college admissions. If their score is within the normal range of a partic-
ular college or university to which they apply for admission, the score
may not much affect their admission prospects. But if their score is out-
side this range, it may be a crucial factor in determining acceptance, in
the case of high scores, or rejection, in the case of low scores. These tests
may be required whether the school is publicly or privately funded. The
story still is not over.

If the individuals (now adults) wish to go on to further study, they will
have to take tests of various kinds. These include the Graduate Record
Examination (GRE) for graduate school, the Law School Admission Test
(LSAT) for law, the Graduate Management Admission Test (GMAT)
for business school, the Medical College Admission Test (MCAT) for
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medical school, and so forth. And the story of intelligence testing may
not end with graduate-level study: Many kinds of occupational place-
ments, especially in business, may require applicants to take intelligence
tests as well.

This rather lengthy introduction to the everyday world of tests of
intelligence-related abilities shows the extent to which such tests perme-
ate U.S. society and some other contemporary societies as well. It is hard
not to take such tests very seriously because they can be influential in or
even determinative of a person’s educational or even occupational fate.

The Societal System Created by Tests

Tests of intelligence-related skills matter for success in many cultures.
People with higher test scores seem to be more successful in a variety
of ways and those with lower test scores seem to be less successful
(Herrnstein & Murray, 1994; Hunt, 1995). Why are scores on intelligence-
related tests closely related to societal success? Consider two points
of view.

According to Herrnstein and Murray (1994), Wigdor and Garner
(1982), and others, conventional tests of intelligence account for about
10% of the variation, on average, in various kinds of real-world out-
comes. This figure increases if one makes various corrections to it (e.g.,
for attenuation in measures or for restriction of range in particular sam-
ples). Although this percentage is not particularly large, it is not trivial ei-
ther. Indeed, it is difficult to find any other kind of predictor that fares as
well. Clearly, the tests have some value (Hunt, 1995; Schmidt & Hunter,
1981, 1998). They predict success in many jobs and predict success even
better in schooling for jobs. Rankings of jobs by prestige usually show
higher-prestige jobs associated with higher levels of intelligence-related
skills. Theorists of intelligence differ as to why the tests have some suc-
cess in prediction of job level and competency.

The discovery of an “invisible hand of nature”? Some theorists believe
that the role of intelligence in society is along the lines of some kind of
natural law. In their book, Herrnstein and Murray (1994) refer to an “in-
visible hand of nature” guiding events such that people with high IQs
tend to rise toward the top socioeconomic strata of a society and peo-
ple with low IQs tend to fall toward the bottom strata. Jensen (1970,
1998) has made related arguments, as have many others (see, e.g.,
[largely unfavorable] reviews by Gould, 1981; Lemann, 1999; Sacks,
1999; Zenderland, 1998). Herrnstein and Murray present data to sup-
port their argument, although many aspects of their data and their
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interpretations of these data are arguable (Fraser, 1995; Gould, 1995;
Jacoby & Glauberman, 1995; Sternberg, 1995).

This point of view has a certain level of plausibility to it. First, more
complex jobs almost certainly do require higher levels of intelligence-
related skills. Presumably, lawyers need to do more complex mental
tasks than do street cleaners. Second, reaching the complex jobs via the
educational system almost certainly requires a higher level of mental
performance than does reaching less complex jobs. Finally, there is at
least some heritable component of intelligence (Plomin et al., 1997), so
that nature must play some role in who gets what mental skills. Despite
this plausibility, there is an alternative point of view, which is that U.S.
society, to some extent, creates the correlation between test scores and
job status by requiring tests of intelligence and related abilities for ad-
mission to the educational programs that provide access routes to more
prestigious educational programs.

classical theories of intelligence and their
contemporary counterparts

Implicit Theories

Implicit theories are people’s conceptions of intelligence. Why even
bother to study or report on implicit theories of intelligence? There are
several reasons.

First, people’s day-to-day interactions are far more likely to be af-
fected by their implicit theories than by any explicit theories. In job
interviews, admission interviews, and even daily conversations, peo-
ple are continually judging each other’s intelligence, based not on any
formal explicit theories but on their own implicit theories of intelligence.

Second, implicit theories are of interest in their own right. Part of
the study of psychology is seeking an understanding how people think,
and given the importance of intelligence to society, learning how people
think about intelligence is a worthy endeavor.

Third, implicit theories often serve as the basis for generating explicit
theories. The formal explicit theories of many psychologists (and other
scientists) had their origins in these individual’s implicit theories.

How have psychologists conceived of intelligence? Almost none of
these views are adequately expressed by Boring’s (1923) operationis-
tic view of intelligence as what intelligence tests test. For example, a
symposium on experts’ definitions of intelligence (“Intelligence and its
Measurement: A Symposium,” 1921) asked leading researchers how
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they conceptualized intelligence. Among those asked were leaders in
the field such as E. L. Thorndike, L. M. Terman, L. L. Thurstone, and
H. Woodrow. The researchers emphasized the importance of the ability
to learn and the ability to adapt to the environment. These skills seem
important. Are they the skills that play a major role in explicit theories
of intelligence?

Explicit Theories

We consider here the three classical theories that today have the most
influence: g theory, the theory of primary mental abilities, and the theory
of fluid and crystallized abilities.

g Theory
Probably the most influential theory in the history of intelligence re-
search is g theory, originally called two-factor theory, as proposed orig-
inally by Spearman (1904, 1927) but as carried forth by many mod-
ern theorists (whose work is summarized by Jensen, 1998, himself a
g theorist).

Spearman (1904) noticed that tests purported to measure intelligence
exhibit a positive manifold – they tend to intercorrelate positively with
each other. He invented a technique he called factor analysis, which was
designed to analyze these intercorrelations in order to identify the pur-
ported sources of individual differences underlying the observed pat-
terns of test scores. His factor analyses revealed two types of factors (and
hence the name “two-factor theory”) – the general factor g, whose influ-
ence pervades all tests of mental abilities; and specific factors s, whose
influence is limited to a single test.

g theory continues today in a more modern form. Indeed, a book
published in the late 1990s was called The g Factor (Jensen, 1998). Jensen
(1998, 2002) has defined g as a distillate of the common source of individ-
ual differences in all mental tests. He has proposed that underlying g are
individual differences in the speed or efficiency of the neural processes
that affect the kinds of behavior measured by mental-ability tests.

Jensen (1998) has built his argument in terms of converging oper-
ations that, to him, seem to indicate unequivocally the presence of
some biologically based common source of variation in mental-test
performance. For example, he has cited eight studies (as of 1998) us-
ing magnetic resonance imaging (MRI) that show a correlation be-
tween IQ and brain volume (p. 147). A number of other studies
have shown correlations between aspects of spontaneously measured
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electroencephalogram (EEG) waves and IQ and between averaged
evoked potentials (AEP) and IQ (pp. 152–157). Other studies using
positron emission tomography (PET) scanning also have shown cor-
relations with IQ (pp. 157–159), as have studies of peripheral nerve
conduction velocity (pp. 159–160) and brain nerve conduction velocity
(pp. 160–162). Some of these kinds of work are described in more detail
later. A number of other American theorists also believe in g theory, and
present a broad array of evidence in support of it (e.g., Detterman, 2002;
Gottfredson, 2002; Kyllonen, 2002; Petrill, 2002).

Other kinds of work in North America have also suggested the viabil-
ity of the general factor. One such kind of study is the heritability study
(see Bouchard, 1997; Jensen, 1997, 1998; Petrill, 2002; Scarr, 1997). Such
studies typically are designed to study identical twins separated at or
near birth, to study identical versus fraternal twins, or to study adopted
children (of known biological parentage) and biological children living
in the same household. These kinds of studies enable investigators to
separate, to some extent, genetic from environmental contributions to in-
telligence. Today it is recognized, however, that pure influences of genet-
ics and environment are extremely difficult to disentangle (Sternberg &
Grigorenko, 1997).

As mentioned earlier, the theory of general intelligence has been the
longest-lasting and perhaps the most widely accepted in all of the psy-
chological literature. The evidence is impressive, certainly more so than
that garnered for any competing theory. Nevertheless, the available ev-
idence need to lead one to at least some skepticism.

First, some theorists (e.g., Gardner, 1983, 1999a; Sternberg, 1997,
1999a; whose work is described later) suggest that a general factor is
obtained in tests of intelligence because the tests are limited to a class of
fairly academic and somewhat artificial tasks. They argue that the gen-
eral factor disappears or at least is greatly weakened when a broader
range of tasks is used.

Second, contrary to the claim of Jensen (1998), a general factor does
tend to appear as a mathematical regularity when factorial solutions are
left unrotated. Such a factor tends to be produced because the methods of
both common-factor and principal-components analysis in widespread
use today maximize the amount of variance they place in each successive
factor, with the most possible variance going into the first factor. Thus,
the first factor maximizes the loadings of variables on it.

Third, the sheer number of studies supporting a general factor does
not necessarily engender support of the theory in proportion to the
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number of studies (Sternberg, 2000). The large majority of these studies
tend to use a somewhat restricted range of tasks, situations in which
intelligence is tested, and even participants.

The Theory of Primary Mental Abilities
Thurstone (1938) proposed a theory of primary mental abilities. Al-
though this theory is not widely used today, the theory forms the basis
of many contemporary theories, including two contemporary theories
discussed later, those of Gardner (1983) and Carroll (1993). It is also the
basis for many contemporary group tests of intelligence, which com-
prise items roughly of the types described in the following paragraph.

Thurstone (1938) analyzed the data from 56 different tests of mental
abilities and concluded that, to the extent that there is a general factor of
intelligence, it is unimportant and possibly epiphenomenal. From this
point of view there are seven primary mental abilities:

1. Verbal comprehension. This factor involves a person’s ability to un-
derstand verbal material. It is measured by tests such as vocabu-
lary and reading comprehension.

2. Verbal fluency. This ability is involved in rapidly producing words,
sentences, and other verbal material. It is measured by tests such
as one that requires the examinee to produce as many words as
possible beginning with a particular letter in a short amount of
time.

3. Number. This ability is involved in rapid arithmetic computation
and in solving simple arithmetic word problems.

4. Perceptual speed. This ability is involved in proofreading and in
rapid recognition of letters and numbers. It is measured by tests
such as ones requiring the crossing out of A’s in a long string of
letters or in tests requiring recognition of which of several pictures
at the right is identical to the picture at the left.

5. Inductive reasoning. This ability requires generalization – reasoning
from the specific to the general. It is measured by tests, such as
letter series, number series, and word classifications, in which the
examinee must indicate which of several words does not belong
with the others.

6. Spatial visualization. This ability is involved in visualizing shapes,
rotations of objects, and how pieces of a puzzle would fit together.
An example of a test would be the presentation of a geometric
form followed by several other geometric forms. Each of the forms
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that follows the first one is either the same rotated by some rigid
transformation or it is the mirror image of the first form in rotation.
The examinee has to indicate which of the forms at the right is a
rotated version of the form at the left, rather than a mirror image.

7. Memory. This ability is involved in remembering words, numbers,
pictures, and assorted symbols.

Thurstone’s theory today is not so often used in its original form, but
it has served as a basis for many subsequent theories of intelligence,
including hierarchical theories and modern theories such as Gardner’s
(1983, 1999a). Thus, to the extent that a theory is judged by its heuristic
value, Thurstone’s has been one of the most important to the field.

Fluid-Crystallized Ability Theory
The theory of fluid and crystallized abilities is one of a class of hierarchi-
cal theories of intelligence (Burt, 1949; Gustafsson, 1988; Jensen, 1970;
Vernon, 1971), not all of which can be described here. The theory is still
current. It was proposed by Cattell (1971) but now has been proposed in
a contemporary and elaborated form by Horn (1994). Only the simple
form is described here.

According to this theory, fluid ability (Gf) flexibility of thought and
the ability to reason abstractly. It is measured by tests such as num-
ber series, abstract analogies, matrix problems, and the like. Crystallized
ability (Gc), which is alleged to derive from fluid ability, is essentially
the accumulation of knowledge and skills through the life course. It is
measured by tests of vocabulary, reading comprehension, and general
information. Sometimes a further distinction is made between fluid and
crystallized abilities and a third ability, visual ability (Gv), which is the
ability to mentally manipulate representations, such as those found in
tests of spatial ability (as described previously for Thurstone’s theory).

A number of contemporary tests of intelligence are based on this the-
ory. One is the Test of g: Culture Fair (Cattell & Cattell, 1963), which
seeks to capture general ability through tests of fluid abilities. Two
other such tests are the Kaufman Adolescent and Adult Intelligence Test
(KAIT; Kaufman & Kaufman, 1983) and the Woodcock-Johnson Tests of
Cognitive Ability–Revised (Woodcock & Johnson, 1989) (see Daniel,
2000, for a review of these and other tests).

The theory of fluid and crystallized intelligence has been extremely
influential in the psychological literature on intelligence. If one also
includes visual ability (Gv), the theory seems to capture three of the
most pervasive abilities constituting intelligence.
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It is unclear whether crystallized ability really derives from or some-
how springs out of fluid ability. Such a view seemed plausible when
Cattell and many others could argue persuasively that tests of fluid
ability are “culture-fair,” and that fluid ability is largely unaffected by
environmental factors. It now appears that both these views are erro-
neous. Fluid-ability tests often show greater differences between cul-
tural groups than do crystallized ability tests, but more important, they
are more susceptible to the Flynn effect (considered later) than are tests
of crystallized abilities. This effect refers to secular increases in scores
over time. If fluid-ability scores are increasing over time more rapidly
than crystallized-ability scores, one can hardly argue that they are unaf-
fected by enculturation or, most likely, by schooling. Indeed, Ceci (1991,
1996; Ceci & Williams, 1997) has suggested that schooling has a large
effect upon measured intelligence of all kinds.

Third, it appears likely that there are other kinds of abilities beyond
those specified by the theory of fluid and crystallized abilities. Some
of the contemporary theories considered in the next section attempt to
specify what these abilities might be.

contemporary theories of intelligence

Implicit Theories

Expert Views
Sixty-five years after the symposium in the Journal of Educational Psy-
chology on intelligence, Sternberg and Detterman (1986) conducted a
similar symposium, again asking experts their views on intelligence.
Experts such as E. Butterfield, D. Detterman, E. Hunt, A. Jensen, and
R. Sternberg gave their views. Learning and adaptive abilities retained
their importance, and a new emphasis crept in – metacognition – or the
ability to understand and control oneself. Of course, the name is new,
but the idea is not, because long before that, Aristotle emphasized the
importance for intelligence of knowing oneself.

The 1921 and 1986 symposia could be criticized for being overly
Western in the composition of their contributors. In some cases, Western
notions about intelligence are not shared by other cultures. For example,
at the mental level, the Western emphasis on speed of mental process-
ing (Sternberg et al., 1981) is not shared in many cultures. Other cultures
may even be suspicious of the quality of work that is done very quickly.
Indeed, other cultures emphasize depth rather than speed of processing.
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They are not alone: Some prominent Canadian theorists have pointed
out the importance of depth of processing for full command of mate-
rial (e.g., Craik & Lockhart, 1972). Even L. L. Thurstone emphasized
the importance of withholding a quick, instinctive response to human
intelligence (1924).

Laypersons’ Views
A set of factors was identified in a study of U.S. people’s conceptions
of intelligence by Sternberg et al. (1981). The factors uncovered by this
study were (1) practical problem solving, (2) verbal ability, and (3) social
competence – although in both cases, people’s implicit theories of in-
telligence seem to go quite far beyond what conventional psychometric
intelligence tests measure.

Explicit Theories

A Psychometric Theory
The psychometric approach to intelligence is among the oldest of ap-
proaches and dates back to Galton’s (1883) psychophysical theory of
intelligence in terms of psychophysical abilities (such as strength of
hand grip or visual acuity) and later to Binet and Simon’s (1916) theory
of intelligence as judgment, involving adaptation to the environment,
direction of one’s efforts, and self-criticism.

Carroll (1993) has proposed a hierarchical model of intelligence, based
on the factor analysis of more than 460 data sets obtained between 1927
and 1987. His analysis encompasses more than 130,000 people from di-
verse walks of life and even countries of origin (although non-English-
speaking countries are poorly represented among his data sets). The
model Carroll proposed, based on his monumental undertaking, is a hi-
erarchy comprising three strata: Stratum I, which includes many narrow,
specific abilities (e.g., spelling ability, speed of reasoning); Stratum II,
which includes various group-factor abilities (e.g., fluid intelligence,
involved in flexible thinking and seeing things in novel ways; and crys-
tallized intelligence, the accumulated knowledge base); and Stratum III,
which is just a single general intelligence, much like Spearman’s (1904)
general intelligence factor.

Of these strata, the most interesting is perhaps the middle stratum,
which includes, in addition to fluid and crystallized abilities, learn-
ing and memory processes, visual perception, auditory perception,
facile production of ideas (similar to verbal fluency), and speed (which
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includes both sheer speed of response and speed of accurate respond-
ing). Although Carroll does not break much new ground, in that many
of the abilities in his model have been mentioned in other theories, he
does masterfully integrate a large and diverse factor-analytic literature,
thereby giving great authority to his model. At the same time, his meta-
analysis assumes that conventional psychometric tests cover the entire
domain of intelligence that needs to be covered by a theory of intelli-
gence. Some theorists, discussed next, question this assumption.

Cognitive Theories
Cronbach (1957) called for a merging of the two disciplines of scientific
psychology – the differential and experimental approaches. The idea is
that the study of individual differences (differential psychology) and of
cross-individual commonalities (experimental psychology) need not be
separate disciplines. They can be merged.

Serious responses to Cronbach came in the 1970s, with cognitive ap-
proaches to intelligence attempting this merger. Two of the responses
were the cognitive-correlates approach and the cognitive-components
approach.

Hunt, Frost, and Lunneborg (1973; see also Hunt, Lunneborg, &
Lewis, 1975) introduced the cognitive-correlates approach, whereby
scores on laboratory cognitive tests were correlated with scores on psy-
chometric intelligence tests. The theory underlying this work was that
fairly simple components of information processing studied in the lab-
oratory – such as the time to retrieve lexical information from long-term
memory – could serve as a basis for understanding human intelligence.
Intelligence tests, in this view, present complex problems whose solu-
tion nevertheless relies on fairly simple information processing. Thus,
a participant in a cognitive study might be asked whether two letters,
“A a,” are identical in identity (answer: yes) or identical in case (answer:
no). The tasks were directly out of the literature of experimental psy-
chology, including the letter-comparison task, which is based on work
by Posner and Mitchell (1967).

Sternberg (1977; see also Sternberg, 1983) introduced the cognitive-
components approach, whereby performance on complex psychometric
tasks was decomposed into elementary information-processing compo-
nents. The underlying theory here was that intelligence comprises a
series of component information processes. In contrast to the cognitive-
correlates approach, however, the underlying components were seen as
complex rather than as simple. For example, solving an analogy of the
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form A : B :: C : ? involves components such as encoding the terms, in-
ferring the relation between A and B, applying this relation from C to ?,
and so forth (see review by Lohman, 2000).

The cognitive approaches of Hunt and Sternberg are now primar-
ily of historical interest. Both authors have expanded their conceptu-
alizations of intelligence since this work. They were forced to do so.
Neither approach yielded consistently high correlations between the
tasks and task components and psychometric tests of intelligence used
as criteria. Moreover, sometimes the components showing the high-
est correlations were the ones least expected to show them. Sternberg
and Gardner (1983), for example, consistently found the regression con-
stant component to have the highest correlations with psychometric test
scores, leading them to wonder whether they had rediscovered through
information-processing analysis the general factor that had been discov-
ered through psychometric analysis. In the 1990s, cognitive and biolog-
ical approaches (discussed next) began to merge (Vernon et al., 2000).

Biological Theories
An important approach to studying intelligence is to understand it in
terms of the functioning of the brain, in particular, and of the nervous
system, in general. Earlier theories relating the brain to intelligence
tended to be global in nature, although not necessarily backed by strong
empirical evidence. Because these earlier theories are still used in con-
temporary writings and, in the case of Halstead and Luria, form the
bases for test batteries still in contemporary use, they are described here
briefly.

early biological theories. Halstead (1951) suggested that there
are four biologically based abilities, which he called (1) the integrative
field factor, (2) the abstraction factor, (3) the power factor, and (4) the
directional factor. Halstead attributed all four of these abilities primarily
to the functioning of the cortex of the frontal lobes.

More influential than Halstead has been Hebb (1949), a Canadian
theorist who distinguished between two basic types of intelligence: In-
telligence A and Intelligence B. Hebb’s distinction is still used by some
theorists today. According to Hebb, Intelligence A is innate potential;
Intelligence B is the functioning of the brain as a result of the actual
development that has occurred. These two basic types of intelligence
should be distinguished from Intelligence C, or intelligence as measured
by conventional psychometric tests of intelligence. Hebb also suggested
that learning, an important basis of intelligence, is built up through cell
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assemblies, by which successively more and more complex connections
among neurons are constructed as learning takes place.

A third biologically based theory is that of Luria (1973, 1980),
which has had a major impact on two American tests of intelligence
(Kaufman & Kaufman, 1973; Naglieri & Das, 1997). According to Luria,
the brain comprises three main units with respect to intelligence: (1) a
unit of arousal in the brain stem and midbrain structures; (2) a sensory-
input unit in the temporal, parietal, and occipital lobes; and (3) an or-
ganization and planning unit in the frontal cortex. The more modern
form of this theory is PASS theory (Das, Kirby, & Jarman, 1979; Naglieri
& Das, 1990, 2001), which distinguishes among planning, attentional,
successive processing, and simultaneous processing abilities. These lat-
ter two abilities are subsets of the sensory-input abilities referred to by
Luria.

The early biological theories continue to have an influence on theories
of intelligence. Oddly, their influence on contemporary psychometric
work is substantially greater than their influence on contemporary bio-
logical work, which largely (although not wholly) has left these theories
behind.

contemporary biological theories. More recent theories have
dealt with more specific aspects of brain or neural functioning. One
contemporary biological theory is based on speed of neuronal conduction.
For example, one theory has suggested that individual differences in
nerve-conduction velocity is a basis for individual differences in intelli-
gence (e.g., Reed & Jensen, 1992; Vernon & Mori, 1992). Two procedures
have been used to measure conduction velocity, either centrally (in the
brain) or peripherally (e.g., in the arm).

Reed and Jensen (1992) tested brain nerve conduction velocities via
two medium-latency potentials, N70 and P100, which were evoked by
pattern-reversal stimulation. Subjects saw a black and white checker-
board pattern in which the black squares would change to white and
the white squares to black. Over many trials, responses to these changes
were analyzed via electrodes attached to the scalp in four places. Cor-
relations of derived latency measures with IQ were small (generally in
the .1 to .2 range of absolute value), but were significant in some cases,
suggesting at least a modest relation between the two kinds of measures.

Vernon and Mori (1992) reported on two studies investigating the
relation between nerve-conduction velocity in the arm and IQ. In both
studies, nerve-conduction velocity was measured in the median nerve
of the arm by attaching electrodes to the arm. In the second study,
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conduction velocity from the wrist to the tip of the finger was also mea-
sured. Vernon and Mori found significant correlations with IQ in the
.4 range, as well as somewhat smaller correlations (around −.2) with
response-time measures. They interpreted their results as supporting
the hypothesis of a relation between speed of information transmission
in the peripheral nerves and intelligence. However, these results must
be interpreted cautiously, as Wickett and Vernon (1994) later tried un-
successfully to replicate these earlier results.

Other work has emphasized P300 as a measure of intelligence. Higher
amplitudes of P300 are suggestive of higher levels of extraction of infor-
mation from stimuli (Johnson, 1986, 1988) and also more rapid adjust-
ment to novelty in stimuli (Donchin, Ritter, & McCallum, 1979). How-
ever, attempts to relate P300 and other measures of amplitudes of evoked
potentials to scores on tests of intelligence have led to inconclusive re-
sults (Vernon et al., 2000). Indeed, the field has gotten a mixed reputation
because so many successful attempts have later been met with failures
to replicate.

There could be a number of reasons for the failures to replicate. One
is almost certainly that there are just so many possible sites, potentials
to measure, and ways of quantifying the data that the huge number of
possible correlations creates a greater likelihood of Type 1 errors than
would be the case for more typical cases of test-related measurements.
Investigators using such methods therefore have to take special care to
guard against Type 1 errors.

Another approach has been to study glucose metabolism. The under-
lying theory is that when a person processes information, there is more
activity in a certain part of the brain. The better the person is at the be-
havioral activity, the less is the effort required by the brain. Some of the
most interesting recent studies of glucose metabolism have been done
by Richard Haier and his colleagues. For example, Haier et al. (1988)
showed that cortical glucose metabolic rates as revealed by positron
emission tomography (PET) scan analysis of subjects solving Raven
Matrix problems were lower for more intelligent than for less intelli-
gent subjects. These results suggest that the more intelligent partici-
pants needed to expend less effort than the less intelligent ones in order
to solve the reasoning problems. A later study (Haier et al., 1992) showed
a similar result for more versus less practiced performers playing the
computer game of Tetris. In other words, smart people or intellectually
expert people do not have to work as hard as less smart or intellectually
expert people at a given problem.
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What remains to be shown, however, is the causal direction of this
finding. One could sensibly argue that the smart people expend less
glucose (as a proxy for effort) because they are smart, rather than that
people are smart because they expend less glucose. Or both high IQ
and low glucose metabolism may be related to a third causal variable.
In other words, we cannot always assume that the biological event is a
cause (in the reductionistic sense). It may be, instead, an effect.

Another approach considers brain size. The theory is simply that larger
brains are able to hold more neurons and, more importantly, more and
more complex intersynaptic connections between neurons. Willerman
et al. (1991) correlated brain size with Wechsler Adult Intelligence Scale–
Revised (WAIS-R) IQs, controlling for body size. They found that IQ cor-
related .65 in men and .35 in women, with a correlation of .51 for both
sexes combined. A follow-up analysis of the same 40 subjects suggested
that, in men, a relatively larger left hemisphere better predicted WAIS-R
verbal than it predicted nonverbal ability, whereas in women a larger left
hemisphere predicted nonverbal ability better than it predicted verbal
ability (Willerman et al., 1992). These brain-size correlations are sugges-
tive, but it is difficult to say what they mean at this point.

Yet another approach that is at least partially biologically based is
that of behavior genetics. A fairly complete review of this extensive lit-
erature is found in Sternberg and Grigorenko (1997). The basic idea is
that it should be possible to disentangle genetic from environmental
sources of variation in intelligence. Ultimately, one would hope to lo-
cate the genes responsible for intelligence (Plomin, McClearn, & Smith,
1994, 1995; Plomin & Neiderhiser, 1992; Plomin & Petrill, 1997). The lit-
erature is complex, but it appears that about half the total variance in
IQ scores is accounted for by genetic factors (Loehlin, 1989). This figure
may be an underestimate, because the variance includes error variance
and because most studies of heritability have been with children, but
we know that heritability of IQ is higher for adults than for children
(Sternberg & Grigorenko, 1997). Also, some studies, such as the Texas
Adoption Project (Loehlin, Horn, & Willerman, 1997), suggest higher
estimates: .78 in the Texas Adoption Project and .75 in the Minnesota
Study of Twins Reared Apart (Bouchard, 1997; Bouchard et al., 1990).
At the same time, some researchers argue that effects of heredity and
environment cannot be clearly and validly separated (Bronfenbrenner &
Ceci, 1994; Wahlsten & Gottlieb, 1997). Perhaps, the direction for future
research should be to figure out how heredity and environment work
together to produce phenotypic intelligence (Scarr, 1997), concentrating
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especially on within-family environmental variation, which appears
to be more important than between-family variation (Jensen, 1997).
Such research requires, at the very least, very carefully prepared tests
of intelligence, perhaps some of the newer tests described in the next
section.

Systems Theories
Many contemporary theories of intelligence can be viewed as systems
theories because they are more complex, in many respects, than past
theories and attempt to deal with intelligence as a complex system.

the theory of multiple intelligences (mi theory). Gardner
(1983, 1993, 1999a, 1999b) proposed that there is no single, unified intel-
ligence, but rather a set of relatively distinct, independent, and modular
multiple intelligences. His theory of multiple intelligences (MI theory)
originally proposed seven multiple intelligences: (1) linguistic, as used
in reading a book or writing a poem; (2) logical-mathematical, as used in
deriving a logical proof or solving a mathematical problem; (3) spatial,
as used in fitting suitcases into the trunk of a car; (4) musical, as used
in singing a song or composing a symphony; (5) bodily-kinesthetic, as
used in dancing or playing football; (6) interpersonal, as used in un-
derstanding and interacting with other people; and (7) intrapersonal, as
used in understanding oneself.

Recently, Gardner (1999a) has proposed one additional intelligence as
a confirmed part of his theory – naturalist intelligence – the kind shown
by people who are able to discern patterns in nature. Charles Darwin
would be a notable example. Gardner has also suggested that there
may be two other “candidate” intelligences: spiritual intelligence and
existential intelligence. Spiritual intelligence involves a concern with
cosmic or existential issues and the recognition of the spiritual as the
achievement of a state of being. Existential intelligence involves a con-
cern with ultimate issues. Gardner believes the evidence for these latter
two intelligences to be less powerful than the evidence for the other
eight intelligences. Whatever the evidence may be for the other eight,
we agree that the evidence for these two new intelligences is speculative
at this point.

Most activities involve some combination of these different intelli-
gences. For example, dancing might involve both musical and bodily-
kinesthetic intelligences. Reading a mathematical textbook might re-
quire both linguistic and logical-mathematical intelligences. Often it is
hard to separate these intelligences in task performance.
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In the past, factor analysis served as the major criterion for identifying
abilities. Gardner (1983, 1999b) proposed a new set of criteria, includ-
ing but not limited to factor analysis, for identifying the existence of a
discrete kind of intelligence: (1) potential isolation by brain damage, in
that the destruction or sparing of a discrete area of the brain may de-
stroy or spare a particular kind of intelligent behavior; (2) the existence
of exceptional individuals who demonstrate extraordinary ability (or
deficit) in a particular kind of intelligent behavior; (3) an identifiable
core operation or set of operations that are essential to performance of
a particular kind of intelligent behavior; (4) a distinctive developmen-
tal history leading from novice to master, along with disparate levels
of expert performance; (5) a distinctive evolutionary history, in which
increases in intelligence may be plausibly associated with enhanced
adaptation to the environment; (6) supportive evidence from cognitive-
experimental research; (7) supportive evidence from psychometric tests;
and (8) susceptibility to encoding in a symbol system.

Gardner (1993, 1995, 1997) has suggested that the multiple intelli-
gences can be understood as bases not only for understanding intelli-
gence, but for understanding other kinds of constructs as well, such as
creativity and leadership. For example, Gardner has analyzed some of
the great creative thinkers of the twentieth century in terms of their mul-
tiple intelligences, arguing that many of them were extraordinarily cre-
ative by virtue of extremely high levels of one of the intelligences. For ex-
ample, Martha Graham was very high in bodily-kinesthetic intelligence;
T. S. Eliot, in linguistic intelligence; and so forth.

The theory of multiple intelligences has proved to be enormously
successful in capturing the attention both of the psychological public and
of the public in general. Nevertheless, some caution must be observed
before accepting the theory.

First, since the theory was proposed in 1983, there have been no
published empirical tests of the theory as a whole. Given that a ma-
jor goal of science is empirically to test theories, this fact is something
of a disappointment but certainly suggests the need for such testing to
occur.

Second, the theory has been justified by Gardner on the basis of post
hoc reviews of various literatures. Although these reviews are persua-
sive, they are also highly selective. For example, there is virtually no
overlap between the literatures reviewed by Gardner in his various
books and the literatures reviewed by Carroll (1993) or Jensen (1998).
This is not to say that his literature is “wrong” or that theirs is “right.”
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Rather, all literature reviews are selective and probably tend more to
dwell on studies that support the proposed point of view. A differ-
ence between the literature reviewed by Gardner and that reviewed by
Carroll and Jensen is that the literature Gardner reviews was not in-
tended to test his theory of intelligence or anything like it. In contrast,
the literatures reviewed by Carroll and Jensen largely comprise studies
designed specifically to test psychometric theories of intelligence.

Third, even if one accepts Gardner’s criteria for defining an intelli-
gence, it is not clear whether the eight or ten intelligences proposed by
Gardner are the only ones that would fit. For example, might there be
a sexual intelligence? And are these intelligences really intelligences, per
se, or are some of them better labeled talents? Obviously, the answer to
this question is definitional, and hence there may be no ultimate answer
at all.

Finally, there is a real need for psychometrically strong assessments
of the various intelligences, because without such assessments, it will
be difficult ever to validate the theory. Assessments exist (Gardner,
Feldman, & Krechevsky, 1998), but they seem not to be psychome-
trically strong. Without strong assessments, the theory is likely to
survive without, or because of, the lack of serious attempts at disconfir-
mation.

Since the theory was first proposed, a large number of educational in-
terventions have arisen that are based on the theory, sometimes closely
and other times less so (Gardner, 1993). Many of the programs are un-
evaluated, and evaluations of others of these programs seem still to be
ongoing, so it is difficult to say at this point what the results will be.
In one particularly careful evaluation of a well-conceived program in a
large southern city, there were no significant gains in student achieve-
ment or changes in student self-concept as a result of an intervention
program based on Gardner’s (1983, 1999b) theory (Callahan, Tomlinson,
& Plucker, 1997). There is no way of knowing whether these results are
representative of such intervention programs, however.

successful intelligence. Sternberg (1997, 1999a, 1999b) has sug-
gested that we may wish to pay less attention to conventional notions
of intelligence and more to what he terms successful intelligence, or
the ability to adapt to, shape, and select environments so as to accom-
plish one’s goals and those of one’s society and culture. A successfully
intelligent person balances adaptation, shaping, and selection, doing
each as necessary. The theory is motivated in part by repeated findings
that conventional tests of intelligence and related tests do not predict
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meaningful criteria of success as well as they predict scores on other
similar tests and school grades (e.g., Sternberg & Williams, 1997).

Successful intelligence involves an individual’s discerning his or her
pattern of strengths and weaknesses and then figuring out ways to cap-
italize upon the strengths and at the same time to compensate for or
correct the weaknesses. People attain success, in part, in idiosyncratic
ways that involve their finding how best to exploit their own patterns
of strengths and weaknesses.

According to the proposed theory of human intelligence and its devel-
opment (Sternberg, 1980, 1984, 1985, 1990, 1997, 1999a, 1999b), a common
set of processes underlies all aspects of intelligence. These processes are
hypothesized to be universal. For example, although the solutions to
problems that are considered intelligent in one culture may be differ-
ent from the solutions considered to be intelligent in another culture, the
need to define problems and translate strategies to solve these problems
exists in any culture.

Metacomponents, or executive processes, plan what to do, monitor
things as they are being done, and evaluate things after they are done.
Examples of metacomponents are recognizing the existence of a prob-
lem, defining the nature of the problem, deciding on a strategy for solv-
ing the problem, monitoring the solution of the problem, and evaluating
the solution after the problem is solved.

Performance components execute the instructions of the metacompo-
nents. For example, inference is used to decide how two stimuli are re-
lated, and application is used to apply what one has inferred (Sternberg,
1977). Other examples of performance components are comparison of
stimuli, justification of a given response as adequate although not ideal,
and actually making the response.

Knowledge-acquisition components are used to learn how to solve prob-
lems or simply to acquire declarative knowledge in the first place
(Sternberg, 1985). Selective encoding is used to decide what informa-
tion is relevant in the context of one’s learning. Selective comparison is
used to bring old information to bear on new problems. And selective
combination is used to put together the selectively encoded and com-
pared information into a single and sometimes insightful solution to a
problem.

Although the same processes are used for all three aspects of intelli-
gence universally, these processes are applied to different kinds of tasks
and situations depending on whether a given problem requires ana-
lytical thinking, creative thinking, practical thinking, or a combination
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of these kinds of thinking. Data supporting the theory cannot be
presented fully here but are summarized elsewhere (Sternberg, 1977;
Sternberg, 1985; Sternberg et al., 2000).

Three broad abilities are important to successful intelligence: analyt-
ical, creative, and practical abilities.

Analytical abilities are required to analyze and evaluate the options
available to oneself in life. They include things such as identifying the
existence of a problem, defining the nature of the problem, setting up
a strategy for solving the problem, and monitoring one’s solution pro-
cesses.

Creative abilities are required to generate problem-solving options in
the first place. Creative individuals are ones who typically “buy low and
sell high” in the world of ideas (Sternberg & Lubart, 1995, 1996): They
are willing to generate ideas that, like stocks with low price-earnings
ratios, are unpopular and perhaps even deprecated. Having convinced
at least some people of the value of these ideas, they then sell high,
meaning that they move on to the next unpopular idea. Research shows
that these abilities are at least partially distinct from conventional IQ,
and that they are moderately domain-specific, meaning that creativity in
one domain (such as art) does not necessarily imply creativity in another
(such as writing) (Sternberg & Lubart, 1995). Not all creative work is
crowd-defying, of course. Some work is creative by virtue of extending
existing paradigms (see Sternberg, 1999b; Sternberg, Kaufman, & Pretz,
2002).

Practical abilities are required to implement options and to make them
work. Practical abilities are involved when intelligence is applied to real-
world contexts. A key aspect of practical intelligence is the acquisition
and use of tacit knowledge, which is knowledge of what one needs to
know to succeed in a given environment that is not explicitly taught
and that usually is not verbalized. Research shows several generaliza-
tions about tacit knowledge. First, it is acquired through mindful uti-
lization of experience. What matters, however, is not the experience,
per se, but how much one profits from it. Second, tacit knowledge is
relatively domain-specific, although people who are likely to acquire it
in one domain are likely to acquire it in another domain. Third, acquisi-
tion and utilization are relatively independent of conventional abilities.
Fourth, tacit knowledge predicts criteria of job success about as well
as and sometimes better than does IQ. Fifth, tacit knowledge predicts
these criteria incrementally over IQ and other kinds of measures, such
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as of personality and of styles of learning and thinking (McClelland,
1973; Sternberg et al., 2000; Sternberg & Wagner, 1993; Sternberg et al.,
1995).

The separation of practical intelligence from IQ has been shown in a
number of different ways in a number of different studies (see Sternberg
et al., 2000, for a review). Scribner (1984, 1986) showed that experienced
assemblers in a milk-processing plant used complex strategies for com-
bining partially filled cases in a manner that minimized the number of
moves require to complete an order. Although the assemblers were the
least educated workers in the plant, they were able to calculate in their
heads quantities expressed in different base number systems, and they
routinely outperformed the more highly educated white collar workers
who substituted when the assemblers were absent. Scribner found that
the order-filling performance of the assemblers was unrelated to mea-
sures of academic skills, including intelligence test scores, arithmetic
test scores, and grades.

Ceci and Liker (1986) carried out a study of expert racetrack handi-
cappers, and found that expert handicappers used a highly complex al-
gorithm for predicting post time odds that involved interactions among
seven kinds of information. Use of a complex interaction term in their
implicit equation was unrelated to the handicappers’ IQ.

In a series of studies, it has been shown that shoppers in California
grocery stores were able to choose which of several products represented
the best buy for them (Lave, Murtaugh, & de la Roche, 1984; Murtaugh,
1985). They were able to do so even though they did very poorly on
the same kinds of problems when the problems were presented in the
form of a paper-and-pencil arithmetic computation test. There is also
evidence that practical intelligence can be taught (Gardner et al., 1994;
Sternberg, Okagaki, & Jackson, 1990), at least in some degree. For ex-
ample, middle-school children given a program for developing their
practical intelligence for school (strategies for effective reading, writing,
execution of homework, and taking of tests) improved more from pretest
to post-test than did control students who received an alternative but
irrelevant treatment.

None of these studies suggest that IQ is unimportant for school or job
performance or other kinds of performance, and indeed, the evidence
suggests to the contrary (Barrett & Depinet, 1991; Hunt, 1995; Hunter
& Hunter, 1984; Schmidt & Hunter, 1981, 1993, 1998; Wigdor & Garner,
1982). What the studies do suggest, however, is that there are other



P1: HDT
0521808154c15.xml CY344/Sternberg October 29, 2003 9:3

432 Robert J. Sternberg

aspects of intelligence that are relatively independent of IQ, and that
are important as well. A multiple-abilities prediction model of school or
job performance would probably be most satisfactory.

According to the theory of successful intelligence, children’s multiple
abilities are underutilized in educational institutions because teaching
tends to value analytical (as well as memory) abilities at the expense
of creative and practical abilities. Sternberg, Ferrari, Clinkenbeard, and
Grigorenko (1996; Sternberg et al., 1999) designed an experiment in order
to illustrate this point. They identified 199 high school students from
around the United States who were strong in either analytical, creative,
or practical abilities, or all three kinds of abilities, or none of the kinds of
abilities. Students were then brought to Yale University to take a college-
level psychology course that was taught in a way that emphasized either
memory, analytical, creative, or practical abilities. Some students were
matched, and others mismatched, to their own strength(s). All students
were evaluated for memory-based, analytical, creative, and practical
achievements.

Sternberg and his colleagues found that students whose instruction
matched their pattern of abilities performed significantly better than
did students who were mismatched. They also found that prediction of
course performance was improved by taking into account creative and
practical as well as analytical abilities.

In subsequent studies (Grigorenko, Jarvin, & Sternberg, 2002;
Sternberg, Torff, & Grigorenko, 1998), students were taught subject mat-
ter in a variety of ways to compare instruction based on the theory of
successful intelligence with other forms of instruction. For example,
one set of studies compared such instruction with instruction based on
critical thinking and instruction based on traditional, memory-based
learning in social studies and science (Sternberg et al., 1998). Another
study compared instruction based on successful intelligence to tradi-
tional instruction in reading (Grigorenko et al., 2002). Participants in
these experiments ranged from middle-school to high-school level, and
covered the range of socioeconomic levels from very low to very high.
In general, instruction based on the theory of successful intelligence was
superior to the other forms of instruction, even if tests of achievement
measured only memory-based learning.

At a theoretical level, why should instruction based on the theory
of successful intelligence be more effective than conventional or other
forms of instruction? Five reasons have been proffered. First, instruc-
tion based on the theory of successful intelligence encourages students
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to capitalize on strengths. Second, it encourages them to correct or to
compensate for weaknesses. Third, it enables them to encode material
in three different ways, which, by increasing the number of retrieval
routes to the information, facilitates memory retrieval later on. Fourth,
it encourages elaborative rather than maintenance rehearsal, which re-
sults in more elaborated memory traces for the material. Fifth, it is more
motivating to students because it typically renders the material more
interesting than do conventional forms of presentation.

The theory of successful intelligence has been tested more extensively
than many other contemporary theories of intelligence. Nevertheless,
questions about it remain. For one thing, even some who might accept
the existence of distinctive creative and practical abilities might argue
that they represent psychological attributes distinct from intelligence.
Second, the pervasiveness of the general factor in psychological inves-
tigations must make one wary of Type 1 errors in accepting the notion
that the general factor is not truly general, but rather, applies primar-
ily to academic kinds of tasks. Third, there is as yet no published test
that measures the triarchic abilities, and the research-based tests clearly
need further development. Without published tests, it will be difficult
for laboratories other than those of the principal proponents of the the-
ory adequately to put the theory to the test.

true intelligence. Perkins (1995) has proposed a theory of what he
refers to as true intelligence, which he believes synthesizes classic views
as well as new ones. According to Perkins, there are three basic aspects
to intelligence: neural, experiential, and reflective.

Neural intelligence concerns what Perkins believes to be the fact that
some people’s neurological systems function better than do the neuro-
logical systems of others, running faster and with more precision. He
mentions “more finely tuned voltages” and “more exquisitely adapted
chemical catalysts” as well as a “better pattern of connecticity in the
labyrinth of neurons” (Perkins, 1995, p. 97), although it is not entirely
clear what any of these terms means. Perkins believes this aspect of
intelligence to be largely genetically determined and unlearnable. This
kind of intelligence seems to be somewhat similar to Cattell’s (1971) idea
of fluid intelligence.

The experiential aspect of intelligence is what has been learned from
experience. It is the extent and organization of the knowledge base and
thus is similar to Cattell’s (1971) notion of crystallized intelligence.

The reflective aspect of intelligence refers to the role of strategies in
memory and problem solving and appears to be similar to the construct
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of metacognition or cognitive monitoring (Brown & DeLoache, 1978;
Flavell, 1981).

There have been no published empirical tests of the theory of true
intelligence, so it is difficult to evaluate the theory at this time. Like
Gardner’s (1983) theory, Perkins’s theory is based on literature review,
and as previously noted, such literature reviews often tend to be selective
and then interpreted in a way such as to maximize the fit of the theory
to the available data.

the bioecological model of intelligence. Ceci (1996) has pro-
posed a bioecological model of intelligence, according to which multiple
cognitive potentials, context, and knowledge all are essential bases of
individual differences in performance. Each of the multiple cognitive
potentials enables relationships to be discovered, thoughts to be moni-
tored, and knowledge to be acquired within a given domain. Although
these potentials are biologically based, their development is closely
linked to environmental context, and hence it is difficult if not impossi-
ble cleanly to separate biological from environmental contributions to
intelligence. Moreover, abilities may express themselves very differently
in different contexts. For example, children given essentially the same
task in the context of a video game and in the context of a laboratory
cognitive task performed much better when the task was presented in
the context of the video game.

The bioecological model appears in many ways to be more a frame-
work than a theory. At some level, the theory must be right. Certainly,
both biological and ecological factors contribute to the development
and manifestation of intelligence. Perhaps what the theory needs most
at this time are specific and clearly falsifiable predictions that would set
it apart from other theories.

emotional intelligence. Emotional intelligence is the ability to
perceive accurately, appraise, and express emotion; the ability to ac-
cess and/or generate feelings when they facilitate thought; the ability
to understand emotion and emotional knowledge; and the ability to reg-
ulate emotions to promote emotional and intellectual growth (Mayer &
Salovey, 1993). The concept was introduced by Salovey and Mayer
(Mayer & Salovey, 1993; Salovey & Mayer, 1990), and popularized and
expanded upon by Goleman (1995).

There is some, although still tentative, evidence for the existence
of emotional intelligence. For example, Mayer and Gehr (1996) found
that emotional perception of characters in a variety of situations
correlates with SAT scores, empathy, and emotional openness. Full
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convergent-discriminant validation of the construct, however, appears
to be needed. The results to date are mixed, with some studies support-
ive (Mayer, Salovey, & Caruso, 2000) and others not (Davies, Stankov, &
Roberts, 1998).

conclusions

The study of intelligence has come far in about one century since
Spearman (1904) published his seminal paper on general intelligence.
Although there is no consensus as to what intelligence is or as to how
to measure it, there are many viable alternatives. More research needs
to distinguish among these alternatives rather than simply adducing
evidence for any one of the alternatives.

Among the psychometric theories, Carroll’s (1993) has achieved fairly
widespread acclaim, perhaps because it is based on a meta-analysis of
so much empirical work. Because of its complexity, however, it is likely
to have less influence on measurement than simpler theories, such as
the theory of fluid and crystallized abilities (Cattell, 1971; Horn, 1994).
History suggests that very complicated theories (e.g., Guilford, 1967,
1982; Guilford & Hoepfner, 1971) tend not to have a long shelf life. In
Guilford’s case, however, it is more a compliment to than a criticism of
his theory, because the demise of Guilford’s theory is related to its falsi-
fiability (Horn & Knapp, 1973), a property that not all modern theories
have shown themselves to possess.

There are some questions that no existing theories of intelligence
answer. Consider a few of these.

Challenges to Traditional Theories and Beliefs about Intelligence

Within recent years, several challenges have emerged from unexpected
quarters to conventional theories and measures of intelligence. Consider
two such challenges.

Dynamic Assessment
In dynamic assessment, individuals learn at the time of test (Sternberg
& Grigorenko, 2002). If they answer an item incorrectly, they are given
guided feedback to help them solve the item, until they either get it
correct or until the examiner has run out of clues to give them.

The notion of dynamic testing appears to have originated with
Vygotsky (1962, 1978), and was developed independently by Feuerstein
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and his colleagues (1985). Dynamic assessment is generally based on
the notion that cognitive abilities are modifiable, and that there is some
kind of zone of proximal development (Vygotsky, 1978), which repre-
sents the difference between actually developed ability and latent ca-
pacity. Dynamic assessments attempt to measure this zone of proximal
development, or an analogue to it.

Dynamic assessment is cause both for celebration and for caution
(Grigorenko & Sternberg, 1998). On the one hand, it represents a break
from conventional psychometric notions of a more or less fixed level
of intelligence. On the other hand, it is more a promissory note than
a realized success. There is only one formally normed test available in
the United States (Swanson, 1995). This test yields scores for working
memory before and at various points during and after training, as well
as scores for amount of improvement with intervention, number of hints
that have been given, and a subjective evaluation by the examiner of the
examinee’s use of strategies.

Intelligence as Typical Performance
Traditionally, intelligence has been thought of as something to be con-
ceptualized and measured in terms of maximum performance. The tests
of intelligence have been maximum-performance tests, requiring exam-
inees to work the hardest they can in order to maximize their scores.
Ackerman (1994; Ackerman & Heggestad, 1997; Goff & Ackerman, 1992)
has recently argued that typical-performance tests – which, like person-
ality tests, do not require extensive intellectual effort – ought to sup-
plement maximal-performance ones. On such tests, individuals might
be asked to what extent statements like “I prefer my life to be filled
with puzzles I must solve” or “I enjoy work that requires conscientious,
exacting skills.” A factor analysis of such tests yielded five factors: intel-
lectual engagement, openness, conscientiousness, directed activity, and
science/technology interest.

Ackerman’s data suggest a weak relationship between his measures
of typical performance and more conventional measures of maximum
performance. What are most needed at this time are incremental valid-
ity studies that show that this theory provides significant incremental
validity with respect to real-world task performance over the validity
provided by available measures of intelligence. Because our intelligence
so often is used in typical-performance settings (Sternberg et al., 1981),
future theorists will need to cope with the challenge of typical perfor-
mance, following Ackerman’s lead.
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Human Intelligence

From Local Models to Universal Theory

Andreas Demetriou and Timothy C. Papadopoulos

This book is unique in the sense that it provides a synopsis, that is, a
comprehensive and concise picture of the history and current theory, re-
search, and practice in the field of the psychology of intelligence all over
the globe. To study the universal picture of the psychology of intelligence
is a worthy task for at least two profound reasons: First, after more than
a century, any single definition of intelligence may be still problematic;
to study, therefore, the theoretical constructs relevant to the definition of
intelligence around the globe appears to be an imperative task. Second,
there has been significant progress in the study of intelligence, and the
content of this book reflects this progress. For example, perhaps one of
the most important advances we have made in recent years is to rec-
ognize that intelligence is not a unitary phenomenon but a complex set
of functions dependent on many underlying processes. This advance
alone brings up new debates.

Thus, this book is very practical for both epistemological and practical
reasons. From the epistemological point of view, the book may be used
to evaluate how the development of the field of intelligence spread from
one country to another, influencing the relevant research accordingly. In
fact, in the case of psychology students, this book may provide adequate
information with regard to how a very strong theoretical and research
tradition, which originated about a century ago in few of the European
countries, such as France and Britain, was transferred and developed in
other European countries and other continents. From the practical point
of view, the book is very useful for the researcher, the teacher, and the
student of psychology, because it accurately depicts the progress that
has been made in the study of intelligence around the globe.
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In this chapter we try to help the reader grasp the main threads un-
derlying the development of theory, methods, and practices of the field
across different countries. The aim is to show where a theory or method
originated, what the main historical and cultural reasons underlying its
origin are, how it spread and planted in other countries, and how, even-
tually, it contributed, if at all, to the further development of the field as
a whole. Moreover, this chapter highlights what is commonly believed
nowadays about the nature, the structure, development, and testing of
intelligence.

The chapter is organized in three main sections. The first section at-
tempts to summarize the whole volume and discuss the development
of theories, methods, and practices in the various countries and parts of
the world represented in the volume. The second section elaborates on
a set of criteria that an overarching theory of intelligence would have to
satisfy if it is going to be able to explain the organization and function-
ing of intelligence and direct the practice of testing and enrichment of
it. Finally, the section part proposes a new theory about the architec-
ture and development of intelligence that comes close to satisfying
these criteria, and thus it may be used as a guiding framework for
the construction of this overarching theory of intelligence that the field
needs.

the universal state of the art in the science
of human intelligence

Theories and Models about Intelligence

Understanding human reason and intelligence is co-extensive with the
very nature of human intelligence itself. That is, self-understanding is
part of the adaptive tools that evolution implanted into the human mind
so as to make it able to deal with its environment. Thus, theories or con-
ceptions about the mind and intelligence abound in the long history of
the human species (Donald, 1991; Mithen, 1996). However, the first for-
mal models of human intelligence appeared in classical Greece. Plato’s
model of the origin of ideas and Aristotle’s models of logic are the first
attempts of human scholarship to explain where knowledge comes from
and how humans make inferences to understand their environment and
solve the problems the environment poses to them. However, the study
of human intelligence as a scientific enterprise where ideas and theo-
ries are systematically stated and tested is an achievement of the 20th
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century. This achievement, naturally enough, appeared in three of the
most powerful nations of Europe at the peak of their development, to-
gether with important achievements in many other sciences and fields of
psychology. The turn of the 20th century was crucial for the psychology
of intelligence.

Britain at the end of 19th century was a very fertile place for the
birth of the science of intelligence. Darwin’s theory of evolution, which
was then already well known and at the center of scientific and intellec-
tual discussions, together with the ideas of the empiricist philosophers,
such as John Locke and David Hume, provided an excellent frame for
inquiry into the origin and nature of human intelligence. Sir Francis
Galton (1883), who is regarded as the father of experimental and differ-
ential psychology (Deary, this volume), attempted to understand human
intelligence as the most advanced stage in the evolution of the species.
Galton’s work set the stage for Charles Spearman (1904), who advanced
the first empirically based comprehensive, theory of intelligence.

This theory is still very strong in that its basic postulates are part of
the currently most widely accepted theory of intelligence. This is the
so-called two-factor theory, which postulates the existence of general
intelligence or g, underlying all types of mental processing and specific
variance that are associated with each specific test or problem. Later,
Spearman recognized the operation of “group factors,” that, is factors
underlying performance on groups of tests similar to each other, such
as verbal or mathematical tasks. We will see in the following pages that
it is now generally accepted that the specialized or modular abilities
co-exist with g. Therefore, the “theory of everything” in intelligence, if
it is ever going to be such a theory, will have to include both provisions
for general and specialized, or multiple, intelligences.

It may be noted here that the study of intelligence in Britain has always
preserved the concerns of fundamental science. That is, its primary aim
has been to understand the nature, composition, and functioning of the
human mind rather than just to measure it. In fact, individual differences
were taken as a means subservient to accessing the different components
of intelligence. Thus, as a field, the psychology of intelligence in Britain
has always remained close to experimental and cognitive psychology.
In fact, Spearman himself attempted to analyze g into its fundamental
underlying potentialities (such as the mental energy and space available
for processing information) and elementary cognitive abilities (such as
eduction of relations and correlates). These potentialities of g are still
regarded as part of it. We will see here that the names may differ but
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the underlying mechanisms are more or less the same. For example,
it is now believed that speed of processing and working memory are
two important dimensions of g (Baddeley, 1990; Demetriou et al. 2002;
Jensen, 1998; Kail, 1991; Kyllonen, 2002). Speed of processing may be
taken as the modern term for mental energy; and working memory as
the modern term for mental space. We will return to the question of the
nature of intelligence later on.

The British concerns about the nature and structure of intelligence
were taken up and developed extensively in the United States. Initially,
there was a strong tendency in the United States to reject the construct
of g and to emphasize the operation of specialized abilities or modules.
Thurstone’s (1938) theory of primary abilities is the first comprehensive
and empirically robust model emphasizing the importance of differ-
ent abilities or cognitive modules. In Thurstone’s theory, these abili-
ties are as follows: verbal comprehension, verbal fluency, number, per-
ceptual speed, inductive reasoning, spatial visualization, and memory.
Although not in use today in its original form, this theory has been an
important building block for other modern theories emphasizing the
modular nature of intelligence, such as Gardner’s (1983) theory of mul-
tiple intelligences and the more comprehensive hierarchical theories to
be discussed in this chapter.

The Cattell-Horn fluid-crystallized ability theory (Cattell, 1971) has
been and still is influential. According to this theory, intelligence in-
volves two fundamental dimensions. Fluid intelligence refers to general
information processing and reasoning abilities that enable one to rep-
resent and process information so as to abstract relations and make
inferences. Speed and control of processing, working memory, and
Spearman’s principles of cognition, are the components of fluid intel-
ligence. Crystallized intelligence refers to knowledge and information
possessed. It is considered to be the product of the functioning of fluid
intelligence (see Sternberg, this volume).

It needs to be stressed, however, that the research and theoriz-
ing just summarized were never actually incompatible with g. Even
Thurstone himself (Deary, this volume) was aware that general abilities
were present in his multifactor models and that the strength of the vari-
ous factors was, to a large extent, a function of the factor analytic method
employed. Moreover, there has been extensive research throughout the
century and all over the world (see mainly the chapters for Britain, North
America, Germany, Israel, and Australia in this volume) about the na-
ture of general abilities, their relation to more specialized or modular
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abilities, and their relation to more fundamental psycho-physiological
and neurological measures of brain processes.

One currently accepted model of the structure of intelligence is the
hierarchical model, which includes a hierarchy of three levels, or strata,
comprising all of the dimensions or abilities identified by the various
models summarized previously. Carroll (1993) analyzed systematically
a very large amount of research on the structure of intelligence con-
ducted during most of the 20th century and believes that this model
is the closest approximation to the data. Moreover, modern confirma-
tory factor analysis provides strong mathematical support for the model
(Carroll, 1993; Davidson & Downing, 2000; Gustafsson & Undheim,
1996; Jensen, 1998; Kaufman, 2000; Mackintosh, 1998).

The first level includes many narrow or medium task-specific abili-
ties, such as reasoning in different contexts (e.g., mathematical, induc-
tive, or classificatory reasoning), speed of processing in different con-
texts (e.g., speed of reasoning, speed of perceptual recognition, reaction
time etc.), and different types of memory (e.g., memory span for words,
numbers, and forms or locations). Thus, differences between abilities at
this level reflect, to a considerable extent, the effect of contextual factors
on the functioning and application of the various abilities. The second
level includes a set of broad abilities or modules of thought and problem
solving that enable thinking and problem solving in a particular type
or domain of information and problems. Spatial, verbal, and numerical
reasoning abilities, originally specified by Thurstone and so frequently
identified by tests of intelligence, are examples of the abilities of this
kind. The narrow or specific abilities or processes described previously
are considered to emanate from these broad abilities. In other words,
the narrow or medium-specific abilities mentioned previously are in-
stantiations of these broad abilities in different contexts or conditions.
Moreover, the fluid and crystallized intelligence of the Cattell-Horn
model are located at this level. In general, abilities at this level are,
by and large, distilled from their contextual effects and nuances. Thus,
they must be described in reference to processes, mental operations, and
principles organizing the mental operations in each of them. Finally, at
the third level, there is general intelligence, or g.

According to Jensen (1998), g “is not fundamentally a psychological
or behavioral variable, but a biological one” (p. 578). In other words,

It is wrong to regard g as a cognitive process, or as an operating principle of
the mind, or as a design feature of the brain’s neural circuitry. At the level of
psychometrics, ideally, g may be thought of as a distillate of the common source
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of individual differences in all mental tests, completely stripped of their distinc-
tive features of information content, skill, strategy, and the like. In this sense, g
can be roughly likened to a computer’s central processing unit. (Jensen, 1998,
p. 74, emphasis in original)

Although not a psychological variable, g is directly indexed by some
psychological functions because these functions reflect the efficiency of
the brain to represent and process information. Speed of processing in
its various manifestations, such as reaction time, inspection time, and
choice time, is certainly a good index of g. More complex processes,
such as selective or controlled attention and inhibition, are also good
indexes of it (Das, Naglieri, & Kirby, 1994; Das & Papadopoulos, in
press; Demetriou et al., 2002; Nigg, 2001; Stankov, this volume). More-
over, working memory, in both of its two main types of component
processes, that is, executive processes underlying the transformation of
information and storage capacity underlying the representation of in-
formation, do reflect g (Kyllonen, 2002). Gustafsson (1988) has shown
that fluid intelligence is practically identical with g. Thus, both g and
fluid intelligence include processes and functions that define process-
ing efficiency and capacity (such as processing speed, selective attention,
and working memory) (Jensen, 1998; Kyllonen, 2002), general inferential
processes (such as induction and deduction) (Carroll, 1993), and even
general self-awareness and self-regulation processes (Sternberg, 1985).

Therefore, each of the three types of models that have been influential
during the 20th century are eventually found to be part of a widely
accepted theory of the architecture of intelligence. These are Spearman’s
model, stressing the importance of g; the Cattell-Horn model, stressing
the importance of the two main general aspects of intelligence, that is,
its procedural and transformational aspect (i.e., fluid intelligence) and
its declarative and conceptual aspect (i.e., crystallized intelligence); and
Thurstone’s model stressing the importance of domain-specific abilities
or modules.

Modern research into the biological basis of intelligence provides
clear support for this hierarchical model. That is, this research sug-
gests that the various levels and dimensions of intelligence, which are
included in the hierarchical model summarized here, appear to have
their counterpart in the architecture or the functioning of the brain it-
self. Specifically, speed of processing is related to the connectivity be-
tween cells and different brain areas, efficiency of processing seems to be
related to the rate of metabolism in the brain and selective attention,
and working memory may be related to the coordination of functioning
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of several areas of the frontal lobe of the brain (Deary, this volume;
Fernandez-Ballesteros, this volume; Li & Kunzmann, this volume;
Sternberg, this volume). The condition of different modules or special-
ized abilities is clearly related to the condition of different specifically
allocated areas of the brain, such as the occipital lobe for visual abili-
ties and the temporal lobe for verbal abilities. Also, work on the genetic
foundations of intelligence shows that different aspects of intelligence,
such as g as compared to more specialized abilities, are related to dif-
ferent genes located at different parts of the DNA (Deary, this volume).
Obviously, the integration of this research with psychological research
proper is of paramount importance for the construction of the grand
theory of intelligence in the future.

The contribution of other European countries to the understanding of
intelligence has been very different from the Anglo-Saxon contribution
summarized previously. That is, the contribution of the French- and the
German-speaking world has been more developmentally oriented than
that of the Anglo-Saxon world and more qualitative in nature.

France’s greatest contribution to the psychology of intelligence
(Lautrey & de Ribaupierre, this volume) came from Binet, who invented
the first major test of intelligence. This contribution will be discussed
in the next section. Another unique contribution of the Francophone
world to the psychology of intelligence is the first comprehensive the-
ory of cognitive development. This is the theory advanced by Piaget
(1970), a French-speaking Swiss. It is not a coincidence that Piaget, a
biologist with philosophical concerns about the origins, the phyloge-
netic evolution, and the ontogenetic development of intelligence, started
his career as a researcher in Binet’s laboratory. It may be noted, how-
ever, that Piaget never shared Binet’s (or Spearman’s, for that matter)
concerns about individual differences. On the contrary, he was inter-
ested in the qualitative characteristics of intelligence at the successive
phases of life. That is, he wanted to specify the kind and nature of un-
derstanding the child is capable of at different stages of development. In
fact, Piaget’s stages of cognitive development are supposed to describe
the underlying general mechanisms of intelligence that characterize the
“epistemic subject,” that is, the kind of understanding that is common
to all persons of a particular age. The lack of interest of Piaget in in-
dividual differences and of differential psychologists in the qualitative
and developmental aspects of intelligence explain, to a large extent, why
the two fields remained separate until very recently. However, Piaget’s
general mechanisms that are characteristic of the successive stages of
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cognitive development may reflect the general understanding and
problem-solving capabilities emanating from g at the successive phases
of life. We will return to this point later on when we will try to high-
light how the integration of different traditions and approaches may be
achieved.

In the German-speaking world in general and Germany in particular,
the life-span perspective to the study of intelligence has been very strong
(Li & Kunzmann, this volume). Moreover, this approach remained con-
nected with a practical concern about the use of intelligence to cope
efficiently with the multiple and complex demands of life at different
phases of development from birth to death, rather than simply to solve
problems. In this context, the British concerns about the nature and or-
ganization of elementary cognitive processes were not the primary con-
cern in the German tradition. Rather, the primary interest was to specify
the basic dimensions underlying the structuring of the individual’s in-
teraction with the actual world. In a similar vein, the French concerns
about the measurement and specification of an individual’s mental age
were not a priority because the emphasis is on the specification of the
particular coping mechanisms and strategies that characterize different
phases of life. Thus, in the German tradition, the study of intelligence
is characterized by its life-span orientation to the constitution and func-
tioning of intelligence. As such, it is more practical than the British but
also more molar and broader in perspective than the French-speaking
tradition.

The currently dominant model in Germany is the dual-process the-
ory of life-span intellectual development developed by Baltes and his
colleagues (Li & Kunzmann, this volume). This model builds on the
classic German life-span perspective and integrates postulates and evi-
dence collected from the perspective of other models, such as the fluid-
crystallized intelligence model already discussed here. According to this
model, intelligence is analyzed into two broad categories of functions
and processes, that is, cognitive mechanics and cognitive pragmatics.
The cognitive mechanics refer to biology-based, information-processing
primitives for memorizing, learning, and reasoning, implemented by
the neurophysiological architecture of the mind. They are considered to
grow fast and reach a steady state early in the years of adulthood and to
start to decline from middle age onward. Cognitive pragmatics involve
culture-based knowledge that is acquired through cultural learning and
life-experiences. Its efficacy develops until well into old age and, ideally,
leads to wisdom. Wisdom is defined as knowledge about important and
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difficult aspects of life meaning and conduct, and includes knowledge
about life planning, life management, and life review. Wisdom helps the
individual to place situations into broader contexts; to integrate one’s
own past, present, and future, and also one’s own and others’ needs;
and to deal with life’s uncertainties constructively (Li & Kunzmann,
this volume).

Obviously, cognitive mechanics are close to fluid intelligence, and
cognitive pragmatics, to crystallized intelligence. According to this the-
ory, life-span development is the result of the dynamic interaction be-
tween the two types of processes. Several models were proposed to
accommodate this interaction. One of these is the Model of Selection,
Optimization, and Compensation. According to this model, optimal de-
velopment requires the developing person to select his personal goals,
optimize functioning in the selected goal domain, and compensate for
losses in goal-relevant means. This model resembles very much the con-
cept of successful intelligence as proposed by Sternberg (this volume).

The ex-Soviet Union’s contribution to the study of intelligence is also
unique and influential (Grigorenko, this volume). The uniqueness of this
contribution comes from the sweeping changes that took place as a re-
sult of the 1917 Communist revolution, which eradicated the European-
oriented tradition that was under formation until then and halted the
interaction between pre-Communist Russian science and the rest of the
world. The Communist regime imposed very strict constraints on what
kind of psychology could be developed and practiced. This was because
of the fact that psychology, like many other forms of activity, was put un-
der the service of the creation of a new type of human being, the Soviet
human being. Thus, on the one hand, testing was prohibited as a bour-
geois type of activity, which was allegedly used as a justification for
discrimination against individuals belonging to certain social classes.
On the other hand, the main principle underlying acceptable scientific
activity was the Marxist doctrine that the human psyche and behavior
are socially determined. Under these conditions, no empirically based
theory of intelligence could be formulated. However, several systems
of ideas, rich in assumptions and intuitions about the phylogenetic and
ontogenetic development of thinking and the impact of social forces on
this development, were formulated during the Soviet years.

The most well known is Vygotsky’s (1978) theory. In this theory em-
phasis is placed on processes such as interiorization and internaliza-
tion, which help to translate the child’s activity and interactions with
others into internal thought skills and strategies. It is to be noted that
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these theories were never actually tested under the strict specifications of
Western behavioral science. However, because of the fact that the dom-
inant theories of intelligence underestimated the role of social factors
in the functioning and development of intelligence throughout at least
the first half the 20th century, these Soviet theories, Vygotsky’s theory
in particular, did exert an influence on Western psychology when it
became known in the late 1960s through the 1980s. In fact, Vygotsky’s
theory is still influential. That is, some of its basic postulates have been
integrated in some of the current developmental theories, such as Fis-
cher’s (Fischer & Bidell, 1998) theory of cognitive development, and
in some theories concerning social and cultural effects on intellectual
functioning (see Wertch, 1985). However, it needs to be stressed that a
satisfactory integration of this approach and theory with the psychome-
tric theories advanced in the Anglo-Saxon world and the developmental
theories advanced in continental Europe is still far away.

The Testing of Intelligence

The development of the first theories of intelligence was motivated by
intellectual reasons, that is, the aim to explain how humans think, how
they understand the world, and how they adapt to it. Intelligence test-
ing appeared (and still develops) for practical reasons. It aimed to en-
able educators and other decision makers to specify the intellectual and
thinking capabilities of persons either for the sake of the further enrich-
ment and support of these capabilities or for the selection of persons for
various functions or activities. As early as 1575, Huarte, in Spain, pro-
posed a theory of mental abilities and constructed a test based on it
that can be used for diagnostic and counceling purposes (Fernandez-
Ballesteros, this volume). However, the first proper test of intelligence
was developed by Binet much later, when the social and epistemological
conditions were ripe for this development (Binet & Simon, 1905/1916).
That is, the first test of intelligence was developed in France as a response
to the demands placed upon the educational system by the decision of
the French government to expand primary education so as to include all
children of primary school age. This test was developed as a means for
specifying the learning capabilities and special needs of low-achieving
students so that special attention could be given to the remediation of
those needs. This test was so successful that it is still in use, either in
its modern Stanford-Binet version, or as the background for other tests
that were constructed since then.
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Why was the testing enterprise so successful? Do the various tests
really measure intelligence? The answer is rather simple. The testing
enterprise was successful because it measured intelligence, at least that
part of it that is related to academic success. Thus, it is well suited to
its purpose of predicting school performance and diagnosing learning
difficulties and mental retardation. In fact, Binet’s test, like many other
tests that followed, are implicitly or explicitly directed to measuring
most of the processes and abilities involved in the three-level-hierarchy
just summarized. That is, they involve measures of speed of processing,
or they time responses to the test items, so that speed does become
a factor. They also involve items addressed to working memory or to
short-term memory span. Moreover, they involve items addressed to
verbal, numerical, and spatial reasoning and also to knowledge related
to these domains. Thus, at one and the same time they address fluid and
crystallized intelligence. In a sense, Binet’s test paved the way for the
multifactor theories of intelligence that appeared later rather than for
the theory of his contemporaneous colleague Spearman (1904).

It may be worth noting here that Spearman, himself, often spoke in
most unflattering terms about the stated intentions of IQ testers. He re-
ferred to IQ (Spearman, 1931, p. 402) as the “mere average of sub-tests
picked up and put together without rhyme or reason.” He decried this
heterogeneous mixture of tests with the name intelligence and differen-
tiated between “general ability,” or g, and “ability in general.” General
ability, or g, refers to what is common between different tasks and it
is reflected in the correlation between tasks. Ability in general reflects
average performance on tests of different abilities and, although related
with g, it does not necessarily coincide with it because it reflects perfor-
mance over various realms rather than what is common between them
(Jensen, 1999; Spearman, 1950). Thus, he warned that IQ tests may re-
flect ability in general rather than g, unless they include measures of g as
such. Of the various tests, only the Raven’s test was designed to directly
test Spearman’s principles of cognition, (that is, the apprehension of re-
lations, the eduction of relations, and the eduction of correlates), which,
according to Spearman, constitute an important part of g. Indeed, a vast
amount of empirical research shows that this test does load on the factor
standing for g or fluid intelligence (Jensen, 1998). It must be noted, how-
ever, that if the recent definition of g as a reflection of brain efficiency
rather than as a psychological function is to be taken at face value, tests
of intelligence must include tasks able to directly index this efficiency,
such as tasks addressed to speed, inhibition, or working memory. In
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fact, recent research suggests that the relation of the Raven test with g
is mediated by its dependence on those processes that index g, mainly
working memory (Mackintosh, 1998).

Over the years, the development of the testing industry evolved, to a
large extent, independently of the study of intelligence as such. This in-
dustry first flourished in a number of European nations and the United
States and then flourished in other parts of the world, albeit less promis-
ingly. In fact, the present volume attests to this. It can be seen that the vast
majority of the countries around the world followed the same course
to intelligence testing: Although Binet’s test was adapted for use early
enough in many countries, other, similarly successful tests in the coun-
try of their origin, such as the Weschler tests and other comparatively
more modern tests such as the Kaufman’s test, were also adapted grad-
ually for use on a broader basis. In addition, in some countries new tests
were constructed to meet specialized local needs, such as Feuerstein’s
dynamic testing in Israel (Zeidner, et al., this volume) or the Porteus
Mazes test, which was constructed to test the intelligence of Australian
Aboriginal people (Stankov, this volume). In some other countries, such
as China (Shi, this volume) and Japan (Sato, Namiki, & Hatano, this
volume), new tests were constructed on the basis of dominant models
of intelligence or some combination of them. However, these tests have
not gained any wide popularity.

A recent original contribution in the domain of testing is the idea
and practice of dynamic testing. Dynamic testing was developed in
Israel by Feuerstein, on the basis of the Vygotskyan notion of the zone of
proximal development (see Grigorenko, this volume; Zeidner, Matthews,
& Roberts, this volume), which suggests that children need support to
demonstrate their full potential. Dynamic testing assumes that to mea-
sure one’s intelligence we must specify the individual’s learning poten-
tial by providing him with learning opportunities within the context
of testing and examine how able this individual is to profit from these
opportunities. Thus, dynamic testing capitalized directly on the ability
to learn, which is supposed to be one of the most important compo-
nents of intelligence. The original intention underlying the idea of dy-
namic testing was to provide an opportunity to individuals belonging
to underprivileged and test-illiterate populations, such as the various
groups returning to Israel for settlement from various developing parts
of the world, to warm up during testing and show their actual intellec-
tual potential. Nowadays, the method is gaining increasing popularity,
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because modern computer technology enables one to integrate learning
environments into the testing process itself and systematically examine
the person’s ability to learn in various domains. Two recent books, one
by Kozulin and Rand (2000) and another by Sternberg and Grigorenko
(2002), exemplify the impact of Feuerstein’s theory and methods in the
training and assessment of intelligence and expand on the recent devel-
opments in dynamic testing.

The Nordic countries have contributed significantly to the develop-
ment of methods for measuring intelligence and testing models of it
(Carlstedt, Gustafsson, & Hautämaki, this volume). The emphasis on
precision, which is sometimes viewed as characteristic of the Nordic cul-
tures, may be the cultural background upon which these contributions
flourished. That is, test constructors in Sweden and Denmark, driven
by the model of primary mental abilities (Thurstone, 1938), have been
quite prolific in developing their own intelligence tests. Their major
contributions to the psychometric conceptions of intelligence could be
reasonably summarized by the following developments:

1. The Rasch Model, developed by the Danish statistician Georg
Rasch (1980). This is a measurement model that made it possi-
ble to determine the difficulty of items included in a test and the
ability of the persons taking the test. This model proved very pow-
erful in its potential to build fine-grained hierarchies of different
levels of ability.

2. A wide range of new methods for factor analysis in multiple pop-
ulations and a general method for analyzing relations among
sets of variables. These methods generated a whole new fam-
ily of structural-equation methods for analyzing the organization
and relations between cognitive processes and abilities (Jöreskog,
1977).

3. Based on these methods, it has been possible to conduct large-scale
research addressing the big questions of the nature and organi-
zation of intelligence. The robust structural models mentioned
before (Gustafsson, 1988; Gustafsson & Undheim, 1996), which
indicate that intelligence is a hierarchical edifice involving both
modular and molar abilities and functions, could only be devel-
oped on the basis of these methods. Moreover, the integrated use
of Rasch modeling and structural equation modeling will prove
very useful in the future for the integration of psychometric with
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developmental theories of intelligence and the construction of
tests that would be able to reveal at the same time the person’s IQ
and developmental level (Demetriou et al., 2002).

Enriching Intelligence

Cognitive acceleration and intellectual enrichment have always been a
social and political goal of utmost importance in the United States. The
Head Start Program is probably the most massive attempt to boost the
intellectual capabilities of children. It is well known that this program
met with moderate success (Mackintosh, 1998). In recent years, the at-
tempt to improve the intellectual functioning of children has been more
theory-driven than when the Head Start Program was initiated in the
1960s. That is, attempts to boost intellectual development are based on
theories that were invented as models able to explain the variability of
everyday intellectual performance and direct success in each person’s
domain of talent or preference.

Gardner’s (1983) theory of multiple intelligences proved particularly
attractive to people in education because it provides a frame for the un-
derstanding and cultivation of talent in one domain of activity indepen-
dently of other domains. In recent years, this theory has attracted wide
interest among educators, and many programs have been developed to
cultivate the intelligence of different students in each student’s domain
of talent. It needs to be noted, however, that according to Sternberg (this
volume), the empirical basis of this theory is still very weak. For exam-
ple, the psychometric properties of the various intelligences and their
possible relations with general intelligence have never been systemati-
cally investigated. Thus, the effectiveness of programs designed within
the context of this theory, if any, may be explained by reasons other than
the ones assumed by the theory, such as the ubiquitous presence of a
general factor, which is not recognized by the theory.

Sternberg (1985, this volume) has recently developed his triarchic
theory into what he called the theory of successful intelligence
(Sternberg, 1997). Successful intelligence is

“the ability to adapt to, shape, and select environments so as to accomplish one’s
goals and those of one’s society and culture. A successfully intelligent person
balances adaptation, shaping, and selection, doing each as necessary. . . . Success-
ful intelligence involves an individual’s discerning his or her pattern of strengths
and weaknesses, and then figuring out ways to capitalize upon strengths and
at the same time to compensate for or correct weaknesses.”
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(Sternberg, this volume). Successful intelligence involves, in addition to
all of the processes mentioned previously in the context of other theo-
ries, analytical abilities (that is, abilities such as the identification and
specification of the nature of a problem, required to analyze and evalu-
ate the options available), creative abilities (that is, abilities such as the
generation of new ideas, required to generate problem-solving options
in the first place and produce new and attractive solutions), and practical
abilities (that is, abilities, such as the acquisition and use of tacit knowl-
edge required to implement options and make them work). Attention is
drawn to the similarities between this model of successful intelligence
and the Berlin Selection, Optimization, and Compensation Model, al-
ready summarized. That is, they both emphasize that, to be successful,
one must be able to capitalize on one’s strengths and compensate for
one’s weaknesses.

In many countries, such as Israel (Zeidner, Matthews, & Roberts,
this volume), Turkey (Gulgoz & Kagitcibasi, this volume), and several
countries in South America (Rosas, this volume), where large groups
of the population are underprivileged and face problems in attending
regular schools, several cognitive enrichment programs have been im-
plemented. These programs, which were inspired by the Head Start
Program in the United States, were only partially successful. That is,
some progress is indeed observed but not at an impressive level. The
lesson to be learned from these programs is that long periods of cultural
and educational deprivation can not be canceled by short intervention
programs, however well they are designed. Thus, boosting the intelli-
gence of underprivileged populations requires permanently enriching
their cultural and educational environment rather than trying to com-
pensate for deprivation.

Implicit Theories about Intelligence

Sternberg (this volume; Sternberg et al., 1981) pioneered interest and
research in implicit theories of intelligence. Implicit theories refer to
what laypersons believe about intelligence. Although implicit theories
may differ from explicit theories – that is, the theories advanced by
psychology, such as the theories discussed so far – recording and un-
derstanding them is important for three reasons. First, implicit theories
may direct people how to behave and use their intellectual abilities be-
cause they specify what is and what is not acceptable or intelligent in
a particular social or cultural environment. Thus, they shape cognition,
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understanding, and problem solving. Second, implicit theories may in-
fluence the formation of explicit theories themselves, thereby shaping
psychological research on intelligence. Third, implicit theories of intel-
ligence may differ across social groups and cultures, thereby explain-
ing social and cultural differences in intelligence, at least to a certain
extent.

Findings suggest that implicit theories do have both similarities and
differences from explicit theories. In the West, individuals differentiate
among practical ability, verbal ability, and social competence (Sternberg
et al., 1981). Moreover, in the Western conceptions of intelligence, terms
such as cognition, intelligence, and memory are assumed to apply exclu-
sively or primarily to the individual. In Eastern traditions, emphasis is
placed on the social, historical, and spiritual aspects of everyday func-
tioning, understanding, and problem solving.

In the Indian tradition (Baral & Das, this volume), reason, will, emo-
tion, thinking, judgment, and decision all participate in intelligence. In
fact, it is the harmony among all of these functions that is considered
more important than any of them. This harmony is achieved through the
unifying function of self-awareness and pure consciousness. Moreover,
emphasis is placed on the relations of the person with the other. That is,
the intelligent person is thought to be capable of knowing the intention
of others, is polite, refrains from self-praise, shows initiative and interest
in work, and lacks rigidity. Intelligence, therefore, with all its aspects,
is not seen as a set of attributes and properties of the individual but as
functions that may be carried out between individuals who are aware
of themselves and of each other. Therefore, intellectual development is
considered a product of social developmental forces. This means that
higher mental functions, such as planning, have their origin in social
life and are heavily shaped by the historically evolved tools and sign
systems that mediate them (Das, Kar, & Parrila, 1996; Parrila, 1995).

The same is true for the Chinese (Shi, this volume) and Japanese (Sato,
Namiki, & Hatano, this volume) conceptions of intelligence. In both of
these cultures, effort is considered to be the most important factor in
the acquisition of knowledge, skills, and in success in life. Literally, in
these two cultures, the intelligent person is the one who is never tired
of learning. Moreover, in the Chinese conception, emphasis is placed on
kindness, loyalty, justice, morality, and benevolence.

On the same premises, in Zimbabwe and other African cultures
(Mpofu, this volume), intelligence is generally regarded as expertise
in interpersonal relationships and success with everyday activities. In
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other words, practical or functional ability within a social context and
for the benefit of the collective is an important characteristic of intelli-
gence. The ability to share one’s own skills and knowledge with others,
relatives in particular, is highly valued. In other African cultures, such as
the Shona, to be logical, rational, skeptical, and have foresight, vigilance,
and alertness is considered important. Among the Chewa, wisdom, ap-
titude, and responsibility are considered important.

It needs to be noted, however, that these traditional conceptions have
not been taken in the countries of their origin as a basis for the devel-
opment of theories and research about intelligence embedded into the
local cultures. Indeed, in India, there have been calls for an Indian psy-
chology of intelligence that would formulate its research agenda on the
basis of their own tradition. However, not much has been achieved, in
this regard, in terms of empirical studies conducted or theory build-
ing. On the contrary, the bulk of research in India (Baral & Das, this
volume; Shi, this volume), as well as in China (Shi, this volume), Japan
(Sato, Namiki, & Hatano, this volume), and Africa (Mpofu, this volume),
draws upon the various dominant models developed in the west, such
as the psychometric, the developmental, and the Vygotskian model as
a basis for empirical research. Moreover, from very early on, the var-
ious established tests of intelligence, such as the Stanford-Binet, the
Wechsler Intelligence Scale for Children (WISC), and the Wechsler Adult
Intelligence Scale (WAIS), were adapted and standardized, and some re-
search was conducted to test the factorial structure of intelligence as as-
sumed by the theories advanced by the British and the American grand
theories.

However, it needs also to be noted that modern implicit conceptions
of intelligence in these non-Western cultures tend to diverge from their
traditional priorities and come closer to the Western conceptions. That
is, they have come to stress cognitive competence over social compe-
tence or practical ability. This is due to the globalization of the West-
ern conceptions of the mind, the Western-type systems of education,
which emphasize understanding and individual effort, and the Western
professional-occupational lifestyle. Finally, it needs also to be stressed
that the same dimensions (more or less reminiscent of the various di-
mensions mentioned in the three-stratum model) are found to underlie
performance on tests of intelligence all over the world. Of course, the
particular dimensions found depend upon the test used (Baral & Das,
this volume; Mpofu, this volume; Sato, Namiki, & Hatano, this volume;
Shi, this volume).
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striving for the grant universal theory

The discussion of the chapters in this book makes it clear that the study
of intelligence still has a long way to go before the various traditions
and approaches can be integrated into a comprehensive theory that will
be able to direct research and practice along the many dimensions that
a complete theory of intelligence would have to accommodate. We sug-
gest that the main dimensions to be accommodated by this theory are
as follows:

The Architecture of Intelligence

That is, researchers in the field must agree on what the main processes,
functions, and abilities that constitute human intelligence are and how
they are organized. It has been noted previously that there is a conver-
gence among traditions and approaches that human intelligence is a
hierarchical edifice. Moreover, there is broad agreement that this hierar-
chy involves three main levels, namely, g, a set of broad domain-specific
systems or modules, and many narrow skills, processes, and functions.
Although this hierarchy appears to be a convenient approximation of a
heuristically valuable theory, it still departs from a commonly accept-
able or a fully empirically substantiated theory. Specifically, there is still
no general agreement as to what is actually included in each of the three
levels of the hierarchy.

That is, in Carroll’s (1993) three-stratum model, fluid and crystallized
intelligence are placed in the second level or stratum. However, these
dimensions are, by definition, broader than all of the rest of the domain-
specific systems of abilities, such as spatial and verbal reasoning. In
fact, in line with this assumption, Gustafsson’s (1988) model, which
is based on large data sets and robust structural equation modeling,
suggests that fluid intelligence is practically identical with g. Thus, fluid
intelligence may not be needed as an independent dimension in the
architecture of mind. Moreover, each of the systems and processes (such
as spatial reasoning, verbal reasoning, working memory, etc.) involved
at the various levels has its own micro-architecture, which may involve
several dimensions or levels. It is accurate to say that it is only the aim
and resolution of methods of analysis that constrain what and how many
levels in the organization of a particular system or process may be seen.

Reaching an agreement on how to specify these architectures is not
going to be an easy task. However, if it is ever going to be possible,
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we will have to decide on the conceptual and methodological criteria
that must be applied. Obviously, an agreement on the criteria may prove
even more difficult than their application. For example, is type of mental
operation, type of relations in the environment, actual activity in the real
world, content, or a symbol system more important for analyzing the
organization of a particular domain or system of intelligence? There is
no commonly accepted answer to this question, because the different
theories are used to analyze intelligence according to a different set of
criteria.

The Dynamic Relations Between the Various Systems
and Levels of Intelligence

The theory of intelligence, if it is going to be complete, must also spec-
ify how the various systems and processes residing at a particular level
interact with each other or with the systems and functions residing at
the other levels. For example, how do the encoding, control, and storage
processes interact to shape the state of a person’s g? How does each of
these processes interact with lower-level processes, such as cell inter-
connectivity, glucose metabolism, and nerve conduction velocity in the
brain? How does each of them relate with higher-level processes, such
as the mental operations or the inferential processes involved in each of
the various specialized systems oriented to the environment (e.g., men-
tal rotation in spatial reasoning or arithmetic operations in quantitative
reasoning)?

It is a indeed true that recent developments in various fields have
opened the way for considerable progress in answering questions just
posed. For example, recent developments in neuroimaging technology
give promise that we will be able to better understand the relations be-
tween brain functions and intelligence. Thus, research in the direction
of the studies summarized by Deary (this volume) and Sternberg (this
volume) will further highlight how different brain circuits relate to dif-
ferent intellectual functions. In the same vein, recent developments in
structural equation modeling (Gustaffson, 1988) and dynamic systems
modeling (van Geert, 1994) give promise that we will be able to map the
relations between different systems, processes, and abilities more accu-
rately than before. It is safe to anticipate that these methods will prove
very useful in our attempt to uncover the composition and architecture
of multi-dimensional and multi-level systems such as human intelli-
gence. Research in the direction of the studies summarized by Carlstedt,
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Gustafsson, and Hautamäki (this volume) highlights how this may be
achieved. Ideally, the different methods that capture different construc-
tional levels of the nature of human intelligence, such as the level of
the genetic bases of intelligence, the level of the brain, and the func-
tional level captured by various psychological and behavioral measures,
should provide pictures of intelligence that are mutually consistent.

Intellectual Development and Change

All theories of intelligence, such as the classical theories of Spearman
or Thurstone, and modern theories, such as the hierarchical theories of
Carroll and Gustafsson or the practically oriented theories of Sternberg
or Gardner, do not integrally involve provisions about development as
such. That is, they do not specify the nature of intelligence at the differ-
ent phases of life, nor do they specify what successful intelligence is at
different phases of life. Obviously, the meaning of intellectual success
is different at different phases of life. Moreover, these theories do not
specify how intelligence or its priorities change with age. The concept
of mental age, which is associated with psychometric theories of intelli-
gence and the practice of mental testing, is a descriptive construct that
does not convey much information about the actual intellectual quali-
ties of different age levels. That is, this construct simply indicates what
test items a person can solve relative to an age-related norm specifying
what items can be solved at the successive years of life.

However, developmental theorists of intelligence, such as Piaget,
never specified how their stages of intellectual development or the
mechanisms of change they describe are related to the various constructs
and dimensions of intelligence specified by psychometric theories of in-
telligence. It is indeed true that there have been attempts to integrate
different traditions into a comprehensive theory. One such example is
the Berlin dual-process model that was developed in Germany and sum-
marized by Li and Kunzman (this volume). In this model, an attempt
is made to specify how developmental changes in one aspect of intelli-
gence (that is, fluid intelligence or cognitive mechanics) are related to de-
velopmental changes in another aspect (that is, crystallized intelligence
or cognitive pragmatics). Moreover, this theory tries to explicate how
life experiences shape, with time, the person’s actual orientation and
stance to different aspects of life, which lead to actual decision-making
and problem-solving strategies and skills. The coming of wisdom in the
middle and the latter years is an example of how changes internal and
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external to the individual are amalgamated into deep changes in the per-
son’s style of interfacing with life and the world. However, this theory
falls short of a precise description of the various processes at different
stages of life, the earlier phases in particular. Moreover, this theory does
not provide a satisfactory explanation of how these transformations af-
fect the condition of each of the various systems and dimensions of the
mind described here, nor does it deal with changes in their dynamic
relations along with the progression of age.

Another example comes from the so called neo-Piagetian theories
of cognitive development. These theories, which appeared in the early
1970s and flourished in the 1980s and early 1990s (see Demetriou, 1988),
have attempted to explain the development of thinking and problem
solving along Piagetian and neo-Piagetian stages, regarding changes in
processing capacity, practically taken as equivalent to working memory
(Case, 1985, 1992; Halford, 1993; Pascual-Leone, 1970). In Spearman’s
terms, these theories attempted to explicate the developmental trans-
formation of one aspect of general intelligence, that is, reasoning and
inferential processes, referring to the transformation of another aspect
of general intelligence, that is, mental energy and space.

The neo-Piagetian research program was a good attempt to relate two
different approaches to the study of intelligence, that is, the developmen-
tal, which was rooted in the rationalist tradition of continental French-
speaking Europe, and the psychometric and experimental, which was
rooted in the British empiricist tradition. We must credit this research
program with some exciting insights and fascinating findings about how
different levels in the organization of the mind may be dynamically re-
lated. However, epistemologically speaking, this program seems to have
come to the end of its scientifically generative cycle because it focused
on the developmental relations of two of aspects of general intelligence
and ignored its many others. Thus, the field is still in need of a compre-
hensive theory that would identify the basic dimensions, processes, and
functions of human intelligence; map their organizations onto systems,
modules, and levels; trace the development of each from the beginning
to the end of life; and model the transformations of their dynamic inter-
actions along with the progression of age.

The Social Aspects of Intelligence

The social aspects of intelligence may be approached from two comple-
mentary points of view. That is, from the point of the view of (1) the
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influences that may be exerted on intellectual functioning and develop-
ment by social and cultural factors and (2) the implementation and use
of intelligence in everyday life.

Insofar as the influence of social and cultural factors on intelligence
is concerned, research was conducted from the point of view of all main
traditions represented in this volume. That is, a large part of the re-
search conducted all over the globe and summarized in this volume
(Israel, Turkey, South America, India, Japan) was designed from the
point of view of the psychometric tradition. That is, this research in-
vestigated how, if at all, various social and cultural factors, such as
schooling and education in general, family composition and size, par-
ents’ education and profession, and family residence, influence various
aspects of intelligence. These aspects are described by psychometric
theory, that is, IQ, mental age, fluid and crystallized intelligence, and
the various more specialized modules included in the various archi-
tectures, such as spatial reasoning, quantitative reasoning, and verbal
reasoning. The general finding is that these effects are present in some
degree.

Interesting research was also conducted from the point of view of the
social and cultural tradition as it has developed in the former Soviet
Union (see Grigorenko, this volume). This research was more explica-
tive rather than descriptive. That is, it attempted to specify the effect of
the mechanisms (sign mastery, interiorization, internalization, etc.) that
are considered responsible for the transfer of social and cultural influ-
ences on the intellectual functioning of the individual (Wertch, 1985).
However, it is to be noted that the various lines of research remained
largely separate. That is, there is not as yet any systematic study of how
the mechanisms specified by these social and cultural theories function
as means for the transfer of social and cultural effects on each of the
various dimensions and systems of intelligence, as specified by psycho-
metric theories, and at the various phases of development, as specified
by developmental theories. This is an important step that needs to be
taken by future research and theory.

Construction of intelligence tests throughout the century remained
close to their initial character and orientation, as conceived by Binet. That
is, they have been constructed to tap intelligence through academically
relevant test items so that they will be useful for educationally relevant
decisions. As a result, the criticism grew strong over the years that theo-
ries of intelligence do not accommodate functioning in every day life and
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test scores cannot predict how well a person can deal with the problems
posed by actual life. As a result, several theories have appeared that
aimed to remedy this weakness by integrating into their premises con-
cerns about more realistic and complex situations than school-like tasks.
One of these theories is Coleman’s theory of emotional intelligence (see
Sternberg, this volume). This theory tries to become more realistic and
broader than traditional theories of intelligence by embedding the cog-
nitive aspects of intelligence into the broader context of personality and
emotional functioning. Other theories are Sternberg’s (this volume) the-
ory of successful intelligence and the Berlin dual-process theory (Li &
Kunzmann, this volume). Research in this direction is also conducted
in Israel (Zeidner, Matthews, & Roberts, this volume). These theories
attempt to specify how a person’s personality, dispositions, and char-
acteristics frame and channel how one’s intelligence is to be efficiently
used. However, this work on the intelligence–personality relations is, by
and large, sketchy and piecemeal, as there is not as yet a theoretical
framework that would explain in integrated way how personality and
intelligence are dynamically interwoven in conditions of on-line every-
day functioning. That is, it looks for relations between particular vari-
ables taken from theories of intelligence and theories of personality. It
does not come from a theory where the relations between intelligence
and personality are systematically specified in the context of an over-
arching conception of the person where his cognitive, emotional, and
personality aspects are integrally considered. This theory is needed if
progress is to be made.

a possible frame for unifying research and theory

The model developed by Demetriou and colleagues (Demetriou, 1998;
Demetriou et al., 2002; Demetriou, Efklides, & Platsidou, 1993; Deme-
triou & Kazi, 2001) draws on all three traditions concerned with intelli-
gence, that is, the psychometric, the experimental, and the developmen-
tal tradition, to describe and explain the architecture and development
of the human mind and individual differences. Moreover, the model
integrates concerns about the relations of intellectual development with
the development of personality and the self and the influence of social
factors on these relations. Thus, this model may be taken as a frame-
work that might direct the integration of the research and theory on
intelligence and development. This model was developed in Greece
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and Cyprus, and it may thus be taken as the Greek contribution to the
study of human intelligence.

According to this model, the mind is organized into three hierar-
chical levels. The most basic of these levels involves general processes
and functions that define the processing potentials available at a given
time. Mental speed, control of processing, and working memory are the
functions that define these potentials. The other two are knowing levels,
in that they involve systems and functions underlying understanding
and problem solving. One of them involves systems specializing in the
representation and processing of the different aspects of the environ-
ment. Seven such systems were identified, that is, the systems of categor-
ical, quantitative, causal, spatial, propositional, social thought, and
the pictographic system. These systems are computationally, symboli-
cally, and developmentally distinct from each other. The other knowing
level involves processes directed and self-understanding, understand-
ing of other minds, and self-regulation. Thus, the input to this level is
information arising from the other two levels (sensations, feelings, and
conceptions caused by mental activity), which is then used to guide
their functioning (Demetriou et al., 1993, 2002; Demetriou & Valanides,
1998).

All of the systems and functions included in each of the three lev-
els of the mental architecture change systematically with age. Insofar
as processing capabilities are concerned, with age the mind becomes
faster in recognizing and making meaning of information, more able to
focus on goal-relevant information and ignore irrelevant information,
and it can hold and operate on increasingly more units of information.
In the environment-oriented systems, with development the person
(1) can deal with increasingly more complex concepts and problems
and (2) build increasingly more abstract and inclusive relations. Like-
wise, the mental maps and self-regulation strategies and skills involved
in the self-oriented level, with age, become increasingly more accu-
rate and focused in regard to the various processes, characteristics, and
abilities of the individual to which they refer (Demetriou & Valanides,
1998).

In this model, both development as such and individual differences
are due to the dynamic relations among the three levels of the architec-
ture of the mind (Demetriou & Raftopoulos, 1999). That is, changes in
the level of processing potentials open possibilities for the construction
of more complex concepts and skills at the level of the environment-
and the self-oriented systems. In psychometric terms, these changes are



P1: JPK
0521808154c16.xml CY344/Sternberg October 29, 2003 10:16

Intelligence: Local Models to Universal Theory 469

related to transformations in g that determine mental age. Changes
in any of the environment-oriented systems enhance the knowledge
base of intelligence and pave the way for changes in other environment-
oriented systems. Changes in self-motoring and self-regulation strate-
gies improve the handling of processing potentials and of the
environment-oriented systems. Moreover, they affect interpersonal re-
lations. In psychometric terms, these changes are related to implemen-
tation of the potentialities of each level of mental age into actual knowl-
edge, abilities, and skills. Thus, they are related to individual differences
in IQ (Demetriou et al., 1993, 2002).

Our research has also shown that the dynamic relations among the
three levels of the mind are related to one’s self-concept and personality.
For example, we showed that processing efficiency is directly reflected
in one’s cognitive self-concept. That is, the faster one is in processing
the more one believes that he is strong in learning and reasoning. In
turn, one’s cognitive self-concept participates directly in one’s person-
ality dispositions. For example, we showed that persons with a very
positive cognitive self-concept are more open to experience than per-
sons with a less positive self-concept. In turn, persons who are open
to experience tend to prefer to be involved in activities, which require
originality (Demetriou & Kazi, 2001).

In another set of studies, we investigated how persons represent each
other’s cognitive abilities and how mutual representations influence
each other. We found that all domains and dimensions present in ac-
tual performance are also present in both self-representations and the
representations persons hold about each other. This is an important find-
ing because it indicates that the structures we describe are not merely
latent constructs underlying individual behavior, but also have an in-
terpersonal component that makes them shared or interpersonal con-
structs through which individuals can formulate and negotiate views
and representations they hold about each other (Demetriou & Kazi,
2001).

Finally, a series of studies have shown that the architecture described
by this theory is the same across human cultures. However, the rate of
development may differ across cultures and social groups within the
same culture, depending upon particular conditions and opportunities
relevant to intellectual functioning and development. This finding sug-
gests that the theory can be used as a system for the comparison of
different cultures or groups of the population (Shayer, Demetriou, &
Prevez, 1988).
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conclusions

This book as a whole suggests some interesting conclusions about the
history and the development of theory, research, and practice in regard
to human intelligence. These are as follows:

1. The appearance and development of psychometric theories of in-
telligence has, by and large, remained an Anglo-Saxon endeavor.
All of these theories appeared in the United Kingdom and the
United States in the first decades of the 20th century and are still
developed mostly in these countries. Of course, significant re-
search is indeed carried our in many other countries, such as the
Scandinavian countries, Israel, and Germany. However, the bulk
of the research conducted in most other countries is conducted
to test and validate these theories rather than transform them or
advance new ones.

2. The situation is more or less the same insofar as testing is
concerned. That is, although the first test of intelligence was con-
structed in France, it is in the Anglo-Saxon nations where it flour-
ished and then spread throughout the world. In a similar vein,
although some tests were developed in several countries, the tests
with universal use come from Britain (the Raven test) and the
United States (the various versions of the Stanford-Binet and the
Wechsler test). Thus, most of the research in other countries on
test development aims to adapt and standardize these tests in the
local environment rather than develop new ones.

3. Two other paradigms have dominated research on intelligence
for some time. The first is the developmental paradigm that was
initiated by Piaget. This paradigm was very influential for about
three decades (i.e., from the 1960s to the 1980s). Its appeal, how-
ever, declined rapidly for reasons that go beyond the concerns of
the present chapter. The other was the social–cultural paradigm
that was initiated by Vygotsky and other Soviet psychologists.
The appeal of this paradigm is still present, although it was never
as strong as the appeal of the Piagetian paradigm. Both paradigms
have evolved into what has come to be known as neo-Piagetian
(see Demetriou, 1988) or neo-Vygotskyan (Wertch, 1985) models
of development. However, it may be safely said that all of these
models, having served their epistemological purposes, have come
to the end of their epistemological cycle.

4. The future of the psychology of intelligence lies in its ability to
break the boundaries of the various paradigms and build new
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theories that would integrate the various models and traditions
into an overarching theory that would be able to accommodate the
architecture of intelligence, its development during the life-span,
its biological and social–cultural aspects, and its use in different
contexts by the real person. An example of one such model was
given in this chapter. However, it is fully recognized that this
model departs considerably from the model that would satisfy all
of the criteria that this model of everything would have to satisfy.
Moreover, new tests of intelligence are needed that would draw
upon these kinds of integrative theories, so they would be able
to provide information about general and specialized abilities,
developmental states, and style of functioning.

5. To come close to this model, we need to coordinate both our meth-
ods and our resources all over the globe, because the history of
the field (and science as a whole, for that matter) suggests that no
method is sufficient to unravel all of the mysteries of complex phe-
nomena. Thus, we need to coordinate our use of the various meth-
ods if we are to map the various aspects and levels of the archi-
tecture of human intelligence and grasp how they are connected.
Specifically, we need to coordinate the maps of mental processes
as revealed by neuroimaging methods with the architectures sug-
gested by structural equations modeling and dynamic systems
modeling. This coordination will highlight how the organization
of neural processes in the brain correspond with the organization
of functional (psychological) processes applied on problems. This
kind of complex research requires the collaboration of researchers
with different expertise and access to infrastructure. In fact, the
people and infrastructure required for this kind of research may
not even be located in the same country. Therefore, if research of
this kind is to move forward, we will have to start thinking in
terms of megascience projects that will pull together people and
material means from different institutions and countries with the
aim to work jointly on very complex questions of the science of
intelligence. This policy, which has long been implemented in the
natural sciences, and a few years ago in the biological sciences, is
necessary if big progress is to be made in our field.

6. This policy of international cooperation must coexist with a pol-
icy that would allow local and national research to explore how
intelligence develops and functions within particular social and
cultural contexts. Human intelligence evolved to enable humans
to cope with variation and diversity, and this should be reflected in
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our research agenda. Thus, we encourage researchers from differ-
ent countries to investigate more thoroughly and systematically
their own implicit theories of intelligence, specify what is suc-
cessful intelligence in their own social and cultural context, and
investigate how these theories affect intellectual functioning as
such. This approach may be the contribution of psychology to
the preservation of diversity that exists in the world, that is, the
preservation of different types of understanding that the diver-
sity of human civilizations has produced over the millennia. All
in all, we suggest that the globalization of research that is implied
by megascience go hand in hand with research that is sensitive to
lacal needs and particularities.

References

Baddeley, A. D. (1990). Human memory: Theory and practice. Hillsdale, NJ:
Erlbaum.

Binet, A., & Simon, T. (1905/1916). The development of intelligence in children.
Baltimore: Williams & Wilken.

Carroll, J. B. (1993). Human cognitive abilities: A survey of factor-analytic studies.
New York: Cambridge University Press.

Case, R. (1985). Intellectual development. Birth to adulthood. New York: Academic
Press.

Case, R. (1992). The mind’s staircase: Exploring the conceptual underpinnings of
children’s thought and knowledge. Hillsdale, NJ: Erlbaum.

Cattell, R. B. (1971). Abilities: Their structure, growth, and action. Boston: Houghton
Mifflin.

Davidson, J. E., & Downing, C. L. (2000). Contemporary models of intelli-
gence. In R. J. Sternberg (Ed.), Handbook of Intelligence (pp. 34–49). Cambridge:
Cambridge University Press.

Das, J. P., Kar, B. C., & Parrila, R. K. (1996). Cognitive planning: The psychological
basis of intelligent behavior. New Delhi: Sage.

Das, J. P., Naglieri, J. A., & Kirby, J. R. (1994). Assessment of cognitive processes:
The PASS theory of intelligence. Boston: Allyn & Bacon.

Das, J. P., & Papadopoulos, T. C. (in press). Behavioral inhibition and
hyperactivity: A commentary from alternative perspectives. European Jour-
nal of Special Needs Education.

Demetriou, A. (Ed.) (1988). Neo-Piagetian models of cognitive development: Towards
an integration: Amsterdam: North-Holland.

Demetriou, A. (1998). Nooplasis: 10 + 1 Postulates about the formation of mind.
Learning and Instruction: The Journal of the European Association for Research on
Learning and Instruction, 8, 271–287.

Demetriou, A., Christou, C., Spanoudis, G., & Platsidou, M. (2002). The de-
velopment of mental processing: efficiency, working memory, and thinking.



P1: JPK
0521808154c16.xml CY344/Sternberg October 29, 2003 10:16

Intelligence: Local Models to Universal Theory 473

Monographs of the Society for Research in Child Development, 67 (1, Serial
No. 268).

Demetriou, A., Efklides, A., & Platsidou, M. (1993) The architecture and dy-
namics of developing mind: Experiential structuralism as a frame for unify-
ing cognitive developmental theories. Monographs of the Society for Research in
Child Development, 58 (5–6, Serial No. 234).

Demetriou, A., & Kazi, S. (2001). Unity and modularity in the mind and the self: Stud-
ies on the relationships between between self-awareness, personality, and intellectual
development from childhood to adolescence. London: Routledge.

Demetriou, A., & Raftopoulos, A. (1999). Modeling the developing mind: From
structure to change. Developmental Review, 19, 319–368.

Demetriou, A., & Valanides, N. (1998). A three level of theory of the developing
mind: Basic principles and implications for instruction and assessment. In
R. J. Sternberg & W. M. Williams (Eds.), Intelligence, instruction, and assessment
(pp. 149–199). Hillsdale, NJ: Erlbaum.

Donald, M. (1991). Origins of the modern mind: Cambridge, MA: Harvard
University Press.

Fischer, K. W., & Bidell, T. R. (1998). Dynamic development of psychological
structures in action and thought. In R. M. Lerner (Ed.), & W. Damon (Series
Ed.), Handbook of child psychology: Vol. 1. Theoretical models of human development
(5th ed., pp. 467–561). New York: Wiley.

Gardner, H. (1983). Frames of mind. The theory of multiple intelligences. New York:
Basic Books.

Galton, F. (1883). Inquiries into human faculty and its development. New York: AMS
Press.

Gustafsson, J. E. (1988). Hierarchical models of individual differences in cog-
nitive abilities. In R. J. Sternberg (Ed.), Advances in the psychology of human
intelligence (Vol 4, pp. 35–71). Hillsdale, NJ: Erlbaum.

Gustafsson, J. E., & Undheim, J. O. (1996). Individual differences in cognitive
functions. In D. Berliner & R. C. Calfee (Eds.), Handbook of educational psychology
(pp. 186–242). New York: Macmillan.

Halford, G. (1993). Children’s understanding: The development of mental models.
New York: Erlbaum.

Jensen, A. R. (1998). The g factor: The science of mental ability. New York: Praeger.
Jensen, A. R. (1999). Galton’s legacy to research on intelligence. Paper presented at

the Conference on Man and Society in the new Millennium, London.
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Göteberg University (Sweden), 53
Gould, S. J., 5
governmental employment, in

ancient China, 331
Graduate and Managerial Ability

Tests (GMA), 29
Greece, and intelligence research,

467–8
Greenfield, P. M., 379, 385
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