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This article reviews findings on the predictive validity of psychometric tests of intel-
ligence. The article is divided into five major parts. In the first part, the issues with
which the article deals are introduced. In the second part, we discuss what psy-
chologists can learn about the predictive validity of intelligence tests from results
obtained in the established market economies. Intelligence quotient (IQ) is consid-
ered in relation to educational achievement, employment prospects and wealth gen-
eration, career outcomes, and well-being. In the third part, the intelligence tests (pri-
marily for infants and children) that yield the IQ scores are discussed. In the fourth
part, constraints are presented on the interpretations of findings, including cross-
cultural issues. We conclude that conventional tests of intelligence can be useful but
only if they are interpreted very carefully, taking into account the factors that can
affect them, and in conjunction with other measures.

In Kenya, those schoolchildren whose traditional skills are most
prized by the community tend to do least well in school tests (Sternberg
& Grigorenko, 1997; Sternberg, Nokes, et al., in press). In Brazil, street
children who run a successful street business typically fail mathematics in
the school setting (Ceci & Roazzi, 1994). In the West, school-based tests
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2 MERRILL-PALMER QUARTERLY

show correlations with career success, but they are also major gatekeep-
ers of academic and vocational routes to advancement (Sternberg, 1997).

In this review we examine conventional and current approaches to
the measurement of intelligence, paying particular attention to the extent
to which these approaches are predictive of the later success in life. One
of the main tasks psychology as a science sets for itself is to find ways to
predict the future. Many psychologists have believed the general index of
cognitive ability (intelligence quotient, or 1Q) to be the best single pre-
dictor of virtually all criteria considered necessary for success in life in the
Western part of the developed world (e.g., Herrnstein & Murray, 1994;
Hunter & Hunter, 1984; Jensen, 1998; Schmidt, Ones, & Hunter, 1992).

Yet almost by definition, 1Q is a culturally, socially, and ideologically
rooted concept. It could scarcely be otherwise, as this index is intended
to predict success (i.e., to predict outcomes that are valued as success by
most people) in a given society (i.e., in a large social group carrying its
own set of values). IQ has been most studied where it was invented and
where it is most appreciated, that is, in the established market economies
and especially in the United States. Oddly enough, the country where its
testing originated—France—Ilargely ignores it.

The use of a general index of cognitive ability raises technical issues
that have attracted the attention of developmental researchers for many
years. These issues are (a) whether 1Q is an important developmental con-
struct that is predictive of significant life outcomes; (b) whether 1Q is
changeable and whether changes in IQ are meaningful; (c) whether these
changes are due primarily to error or are systematic; (d) the degree, if any,
to which there is continuity or discontinuity in IQ during different devel-
opmental stages; and (e) whether other individual-difference variables are
predictive of those life-quality indicators that are traditionally linked to 1Q.

In approaching this review we have had to recognize that almost all
the data available to us originate with studies in the established market
economies of North America, Europe, and Australia. The major analyses
presented here, therefore, should be interpreted in that context. These
analyses form the first part of this review; they examine what IQ tests pre-
dict, and how the outcome of tests is modifiable by external factors. To
adumbrate points made in more detail later: Childhood 1Q is generally a
fairly good predictor of many criteria, at least in high-income, industrial-
ized countries. Infant 1QQ is not such a good predictor.

To attempt to place these findings in a context that is relevant to the
majority of the world, and to low-income countries in particular, we
review the somewhat sporadic evidence elsewhere. These studies suggest
some general conclusions. First, views on smartness vary in different cul-
tures; the majority of these views do not match Western views (Berry &
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Bennett, 1992; Greenfield, 1997; Okagaki & Sternberg, 1991; Serpell,
1993; Yang & Sternberg, 1997). Second, instruments developed to quan-
tify smartness are culturally based and cannot simply be “transplanted” to
a culture with different values (Greenfield, 1997). The situation of testing
itself (e.g., communicating with strangers regarding things and issues that
lack context and that might appear to be meaningless) often results in the
collection of unreliable data (e.g., Glick, 1968). Finally, psychological
research in settings where there is no established psychological tradition
should be preceded by ethnographic investigation involving firsthand
experience in the settings in which the human activity of research interest
occurs (Colby, Jessor, & Schweder, 1996).

These findings do not imply that tests of general cognitive ability have
no place in low-income economies. Indeed, they confirm that IQ tests are
predictive of some important outcome criteria. But such tests are not suf-
ficient in themselves and, if used injudiciously and out of context, may be
dangerously misleading. Factors that may be an important part of these
measurements—in addition to the fact of so-called general cognitive
ability—include adaptation to the social environment, skills for coping
with novelty, self-efficacy, and persistence in the face of frustration. Mea-
sures of these abilities need to be developed with due regard for the local
context.

In sum, despite the magnitude of the predictive power of IQ apparent
from the findings presented later, this index might extend itself meaning-
fully only throughout its own kingdom—that is, only through selected
segments of the Western part of the industrialized world. Where it
extends itself best is in the area of educational achievement in Western-
style schooling.

The remainder of this article is divided into five major parts. In the
next and second part of the article, we discuss what psychologists can
learn about the predictive validity of intelligence tests from results
obtained in the established market economies. We consider the relation
of 1Q to educational achievement, employment prospects and wealth
generation, career outcomes, and well-being. In the third part, considera-
tion is given to how these IQ scores are obtained. Here, we discuss the
intelligence tests that actually yield the 1Q scores and review tests for
infants as well as tests for children in some detail. In the fourth part, the
issue is addressed of the necessity of evaluating IQ in its contexts, and
thus, certain constraints on the interpretation of past findings. In this part
cross-cultural issues are considered as well as general issues of evalua-
tion. Finally, we conclude that conventional tests of intelligence can be
useful, but only if they are interpreted very carefully, taking into account
the factors that can affect them, and in conjunction with other measures.
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WHAT CAN PSYCHOLOGISTS LEARN FROM EXPERIENCES
IN THE ESTABLISHED MARKET ECONOMIES?

1Q and Educational Achievement

Vygotsky (1978) was one of the first psychologists to study systemati-
cally links between cognitive development and education. As a result of
his influential work and work by other scientists, many developmentalists
have adopted a view of reciprocal causality between cognitive devel-
opment and education: Higher cognitive indices are predictive of more
educational achievements and more education is predictive of higher
intellectual outcomes (e.g., Brody, 1997; Ceci & Williams, 1997).

Tests of intelligence were originally devised specifically to predict
educational achievement. In fact, they do a good job of prediction: The
correlations between IQ scores and both school grades and achievement
test scores average about .40 to .50 but have somewhat different ranges
for different samples, different tests, and different areas of achievement.
The correlations tend to be higher for the diverse groups serving as
test-standardization samples. For example, in the Woodcock-Johnson-
Revised standardization sample, the correlations ranged from .53 to .93,
with a median correlation of .76 (McGrew & Knopik, 1993). But the cor-
relations may be lower for specific populations. In a sample of 127 stu-
dents enrolled in a private day school located in a large metropolitan
area, the correlations ranged from .11 to .22, with the median of .18
(Novak, Tsushima, & Tsushima, 1991).

Correlations between 1Q and achievement tests tend to increase with
age (McGrew & Knopik, 1993). This increase may be due to the greater
overlap in content between the two kinds of tests at higher levels, which
in turn may reflect the greater overlap in the skills measured by the two
kinds of tests at higher age levels. In a comprehensive study of 26,300
boys and girls from eight different ethnic backgrounds who were referred
to and evaluated for the gifted program in the San Diego City schools,
correlations between the Wechsler Intelligence Scale for Children-
Revised (Wechsler, 1991) and the Standard Raven Progressive Matrices
(Raven, 1960, 1965), on the one hand, and the California Achievement
Test, on the other hand, ranged between .32 and —.05, with a median of
.17 (Saccuzzo & Johnson, 1995). The data on 29 studies' surveyed for this
article suggest that, on average, 10% to 22% of the variance in subject-
specific achievement scores is overlapping with the variance in 1Qs. The

T A complete list of references to the studies cited in this article is available from the
authors upon request.
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proportion of the explained variance is slightly higher (36%) when a com-
posite measure of school achievement is analyzed. Finally, the data from
11 studies linking school grades and 1Q(s) (see Sternberg, Grigorenko, &
Bundy, 1997) suggest that a maximum of 18% of the variance in school
grades can be attributed to the variance in 1Qs.

Note that, unlike with other cognitive skills (e.g., reading proficiency;
Baldwin, Kirsch, Rock, & Yamamoto, 1995), not a single nationwide
study has been conducted on a representative national sample to link
academic performance to 1Qs. The proponents of the g-based theory
of intelligence might point out that modern IQ tests have not been
administered to a representative sample in studies independent of test-
standardization efforts.? Therefore, an ideal data set is unavailable. Psy-
chologists have used various corrections to allow for the fact that real
data tend to produce lower correlations than would ideal data.

One response is to correct the correlations for attenuation (unrelia-
bility of measurements). Such corrections are useful so long as three
things are kept in mind. First, the correlations are for an “ideal” measure-
ment situation, not the actual measurement situation. In other words, the
validity coefficient obtained after correction for attenuation describes a
situation that might exist in theory but does not exist in practice. Second,
the correction for attenuation makes psychometric assumptions that may
not be fully met. Third, the greater the amount of correction applied (i.e.,
the lower the initial reliabilities of the measurements being considered),
the less accurate the correction is likely to be. Thus, to take a somewhat
extreme example, if two measures are correlated with each other, both of
which have reliabilities in the .40s, the corrected correlation after assum-
ing the reliabilities are 1.00 is likely to be at least somewhat suspect.

A second and related response to imperfect data is to correct for
restriction of range. Range can be restricted by problems in distributions
of grades and by narrow ranges in abilities of participants. Grade inflation
has restricted the range of school grades, making higher correlations
harder to obtain. One can correct for restriction of range in the grades,
but such a correction assumes one knows what the true grade distribution
should be. Specialized groups also result in restriction of range, espe-
cially when one is working with an ability-restricted group, such as the
gifted, learning disabled, or mentally retarded. Corrections when working
with such groups can be problematical because they raise the question of
the population to which one wishes to generalize results. If the special
group is the population of interest, correction for restriction of range is not

2 Note that standardization samples might have problems of their own (e.g., Gudjons-
son, 1995).
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appropriate. If the special group is a sample of a population with normal
mean and standard deviation, then obviously the sample is a highly non-
representative one and the investigator must question the generalizability
of the results to a normal population.

In specialized populations, correlations may be low not only because
of restriction of range, but because other factors are more important than
intelligence in predicting performance (e.g., Lyon, 1996). For example,
motivation may be more important in certain groups than in others. Thus,
blind application of corrections may overcorrect because these groups
truly do not display predictor-criterion correlations typical of those that
would be obtained in the general population. In sum, corrections for
restriction of range, like those for attenuation, should not be applied
blindly. If they are applied, then it needs to be made very clear what ques-
tion is being answered (e.g., generalization to a hypothetical normal pop-
ulation with hypothetically ideal measurements).

Whereas correlations of ability tests with achievement tests tend to be
lowered by attenuation and restriction of range, such correlations are
raised by the fact that standardized achievement tests tend to overlap in
content and format more than might be desired. Sometimes the two kinds
of tests are even hard to distinguish. This difficulty is illustrated by the
SAT, which measures a mixture of ability and achievement constructs.
The uncertain nature of what the test measures is perhaps illustrated by
the fact that its name has changed from Scholastic Aptitude Test to Scho-
lastic Assessment Test to SAT (which now is the official term for the test—
it no longer is an acronym). The degree of overlap between tests is con-
sistent with Sternberg’s (1998) notion of abilities as a form of developing
expertise. According to this notion, both ability and achievement tests
measure essentially the same mix of constructs, with the two kinds of tests
differing only in their emphases. But if the correlations of ability with
achievement test scores are interpreted as representing some kind of
“pure” relation between hypothetical unadulterated and distinct ability
and achievement constructs, the degree of overlap will appear unduly
impressive.

In surveying correlations, one must be sensitive to the possible exist-
ence of interactions. A comprehensive survey of research addressing inter-
actions between educational treatments and individual differences in abil-
ities and aptitudes was conducted by Cronbach and Snow (1977). The
conclusion from the evidence they surveyed was that general cognitive
abilities, as captured by 1Q, are strongly linked with achievement indices
in the humanities, sciences, and social sciences. Since the late 1970s this
finding has been replicated multiple times, both cross-sectionally and lon-
gitudinally. Wherever and whenever 1Q has been studied, on average,
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children who score higher on intelligence tests administered after age 2'/:;
learn more and better in school than do those who score lower (for
reviews, see Brody, 1997; Neisser et al., 1996).

The relationship between IQ and educational achievement is recip-
rocal. 1Qs respond to adequate intellectual challenges and grow as an
outcome of successful educational experiences (e.g., Ceci & Williams,
1997). Each additional month in school may increase a student’s IQ when
compared with the 1Q expected had the student dropped out of school
(Ceci, 1991). It is also the case, however, that a student’s IQ and pursuit
of educational opportunities are determined, at least partially, by 1Q.
Moreover, correlations between 1Q scores and total years of education
have been found to be strong: .60 for white males (Herrnstein & Murray,
1994), .55 in the task force report by the American Psychological Associ-
ation (Neisser et al., 1996), and ranging between .16 and .90 in recent
studies (Ceci, 1991). Specifically, IQ was found to be the single best pre-
dictor of the decision to obtain postsecondary education (Rehberg &
Rosenthal, 1978), and econometric analyses have shown that each addi-
tional 1Q point may lead to a decision by a student to stay in school a lit-
tle longer (Heckman, 1995).

Of course, it may not be 1Q itself that is responsible for these effects,
but rather the encouragement or opportunities given to individuals with
high 1QQ. In other words, these phenomena may be created not so much
by IQ per se, but by the implicit views of those individuals and institu-
tions who value 1Q and of those people who have more of it. For exam-
ple, tall individuals may be encouraged to pursue basketball in a way that
short individuals are not, providing the tall individuals with opportunities
not afforded the short ones.

Still, all in all, 1Q accounts for only about 25% of the variance in
schooling outcomes. This percentage would be somewhat higher if one
corrected for attenuation in the measures, but because the reliabilities of
IQ tests and of school performance as measured by averaged grades are
very high, the percentage would not change much. Successful learning
also depends on many other factors, both individual and environmental
(Sternberg, 1997).

One determiner of what happens to people is their set of beliefs in
their capacity to exercise control over their level of functioning and over
environmental demands. In other words, the belief that one can succeed
is often a prerequisite for success. Such beliefs have been referred to as
self-efficacy beliefs (e.g., Bandura, 1996). The various psychological
processes through which self-efficacy beliefs exert their influence are inti-
mately involved in cognitive development. Researchers have shown that
children’s beliefs in their ability to regulate their own learning activities
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and master difficult subject matter—in other words, their self-efficacy—
affect their academic motivation, interest, and scholastic achievement
(for a review, see Zimmerman, 1995). Moreover, even among high-ability
students, those who were less certain of their abilities and were less inter-
nally motivated to succeed reported more school-related negative affect
and withdrawal behaviors than did children who perceived themselves as
having more ability, feeling in control, and being successful (Miseran-
dino, 1996). These results must be interpreted with caution, however, as
self-efficacy beliefs may themselves be affected by abilities, achievement,
and motivation.

In addition, higher parental efficacy regarding the academic achieve-
ment of children has a significant positive effect on their children’s edu-
cational outcomes. For example, when children are matched for level of
ability, those children with parents who expect higher scholastic achieve-
ment and convey these expectations to the school system are placed in
more challenging academic programs. These children also achieve
higher scholastic success than do those children whose parents do not get
involved in the educational process (Dornbusch, 1994). In low socioeco-
nomic (SES) families, parents who have high academic aspirations for
their children and who are more involved in school activities generally
have children who are more academically successful (Kao & Trienda,
1995). When assessed together, children’s education-related self-efficacy,
parents’ self-efficacy regarding parental influence on children’s educa-
tion, and a number of other efficacy-related variables (e.g., prosocial
behavior and moral engagement/disengagement), accounted for 58% of
the variance in academic achievement, in the absence of intelligence
scores (Bandura, Barbaranelli, Caprara, & Pastorelli, 1996). These data
suggest the possibility that part of the predictive success of IQ may be due
to the feelings of self-efficacy that 1Q creates in those who have more of
it. Such feelings may also lead to enhanced employment prospects and
potential for generating wealth.

EMPLOYMENT PROSPECTS AND WEALTH GENERATION

To what extent do 1Q scores, obtained before individuals enter the
labor force, predict such indicators of social status as employment and
wealth? This question has no straightforward answer, because both the
outcome measures and the predictor (IQ) are tightly linked to two other
variables, namely, the SES of one’s family and one’s amount of schooling.

Jencks (1979) estimated that parental SES predicts about 30% of the
variance in young adults’ social status and about 20% of the variance in
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their income. However, in each case, approximately half of this predic-
tive power is attributable to the link between parental SES and young
adults” IQs, which, in turn, have their own predictive value for social out-
comes. Qs themselves predict about 25% of the variance in SES and
about 15% of the variance in income. Controlling for parental SES results
in a reduction of about 25% in the predictive power of 1Q. Jencks (1979)
observed that if two brothers who grew up in the same family were com-
pared on their SES as adults, the brother who had the higher IQ in adoles-
cence would tend to have the higher adult social status and income. This
path, however, is mediated by amount of education. The higher-1Q
brother would be more likely to get more education and, correspond-
ingly, to have a better chance of succeeding socioeconomically.

When 1Q is statistically controlled, no more than 2% of the variance
in obtained SES is accounted for by schooling (Schmidt, 1996). The reci-
procity of the 1Q-schooling relationship is complex, however. Higher 1Q
predisposes an individual to seek more schooling, and more schooling
raises the individual’s 1Q. As Ceci and Williams (1997) and Sternberg
(1997) have stated, schooling provides a person with a key to the gateway
to certain high-paying jobs. However, once inside, success in these jobs
may have little to do with either years of education or level of ability but
may, rather, depend on different factors.

IQ seems to be predictive of the reaching of all steps of career life in
a stable society, where Western schooling is valued and rewarded,
income is scaled in rough correspondence to years of education, and
highly skilled labor is needed. What happens, however, in societies pass-
ing through a stage of turmoil, where the social value of education is not
high, income does not correlate well or at all with amount of schooling,
and there is little demand for highly skilled employees? Very little
research evidence is available that can help answer this question. Various
writings on cultural psychology, discussed later, suggest that, in most
developing societies, there is a conflict between the kinds of intelligence
valued by schooling and the kinds of intelligence valued by local com-
munities. Is there a conflict also with career outcomes?

1Q and Career Outcome

There are statistically significant correlations between “general intel-
ligence” composites and performance within a job (for reviews, see Hunt,
1995; Wagner, 1997). Hunter and Hunter (1984) reviewed a large num-
ber of studies and found that, when corrected for sample biases, the cor-
relations between intelligence and job performance ranged from .27 to
.61 (see also Schmidt & Hunter, 1998). When supervisor ratings were
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used as a criterion, the mean population validity coefficient was .53; it
was higher for more intellectually demanding jobs (e.g., the validity esti-
mate for “manager” was .53) and lower for less intellectually demanding
jobs (e.g., the estimate for “clerk” was .27). Hunter (1983) reported that
differences in intelligence accounted for as much as 29% of the variance
in job-performance ratings after the ratings were adjusted for error vari-
ance. The author found that IQ was more powerful as a predictor of suc-
cess on the job than was any other variable considered.

Other authors have offered somewhat lower validity coefficients,
suggesting that the average observed correlation between cognitive
ability test scores and job performance is between .20 and .40 (Hartigan
& Wigdor, 1989; Wigdor & Garner, 1982; Wigdor & Green, 1991). The
difference between the estimates of Hunter and of others is due in large
part to Hunter’s generally correcting for attenuation (unreliability of mea-
surement) and restriction of range, resulting in his use of elevated ide-
alized correlations rather than actual correlations.

The concern has been raised (e.g., Wagner, 1997) that the link
between cognitive ability and job performance may be artificially inflated
due to the absence in the tested models of some variables that may mod-
erate the link between intelligence and job performance. To resolve this
issue, Wagner has suggested that causal modeling studies would be desir-
able. So far, only a handful of such studies have been done, however;
moreover, those studies have included only a limited set of variables
beyond cognitive ability and performance. Collectively, the results of
these studies suggest that the magnitude of the direct impact of cognitive
ability on job performance generally decreases when other variables are
included in the model. For example, Ree, Carretta, and Teachout (1995)
proposed a causal model of job performance for more than 3,000 U.S. Air
Force officers in pilot training. The dependent variable was rated perfor-
mance during checkout flights. Independent variables were cognitive
ability, job knowledge, and prior checkout flight performance. All corre-
lations were corrected to account for possible biases. No direct effect of
cognitive ability on job performance was found. The best predictor of job
performance was prior job performance. However, a significant indirect
effect of .35 linked job performance and cognitive ability through job
knowledge, again suggesting that 1Q may exercise its effect indirectly
rather than directly.

In sum, cognitive ability predicts anywhere from 4% to 30% of the
variance in job performance. Even researchers who are strong believers
in the utility of IQ agree that it is unlikely that any more improvement in
conventional tests will result in substantially higher predictive validity to
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quality of job performance for the tests (Schmidt, 1994). The tests also
show some predictive validity in predicting other life outcomes, such as
overall well-being.

1Q and Well-Being

Subjective well-being is traditionally defined as a predominance of
positive thoughts, emotions, and attitudes about one’s life (e.g., Myers &
Diener, 1995). At the cognitive level, this concept refers to a global sense
of satisfaction with various components of life (education, job, marriage,
leisure, income, civic activities, etc.). At the affective level, higher levels
of subjective well-being are characterized by primarily constructive and
positive feelings, whereas lower levels of subjective well-being are
related to feelings of depression, anxiety, and other forms of psychopa-
thology.

Lower 1Q has been suggested as perhaps the most significant factor
associated with psychiatric disturbances in children (Howlin & Rutter,
1987). The link between low 1Q and childhood psychopathology has
been registered in epidemiological studies (Anderson, Williams, McGee,
& Silva, 1989; Cook, Greenberg, & Kusche, 1994) as well as in studies of
children evaluated because of their behavioral problems in schools (Carl-
son, Lahey, & Neeper, 1986). In addition, similar associations have been
found for lower levels of intelligence and both internalizing (e.g., depres-
sive and anxious symptomatology; Pianta & Castaldi, 1989) and external-
izing (e.g., aggressive and delinquent behavior; Pianta & Caldwell, 1990)
behaviors from kindergarten to first grade. Moreover, epidemiological
studies have revealed links between lower intelligence and specific
behavioral and emotional problems, such as hyperactivity (McGee, Par-
tridge, Williams, & Silva, 1991) and delinquency (White, Moffitt, & Silva,
1989).

Early indicators of delinquency are crucial to understanding chil-
dren’s developmental trajectories and prospects. There have been numer-
ous and consistent reports of a negative relation between 1Q scores and
delinquent behavior (see, for reviews, Hirschi & Hindelang, 1977; Wilson
& Herrnstein, 1985). This finding is strong and robust and holds up when
IQ is assessed over time (e.g., Moffitt, Gabrielli, & Mednick, 1981) and
when delinquency is assessed through either official records of arrests
and crimes or self-reports (e.g., Moffitt & Silva, 1988). This finding is also
independent of social class (e.g., Wolfgang, Figlio, & Sellin, 1972), gen-
der (Stattin & Magnusson, 1990), and race (e.g., Short & Strodtbeck,
1965). On average, people who demonstrate delinquent behaviors score
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8 1Q points lower than do nondelinquents on standard intelligence tests
(Lynam, Moffitt, & Stouthamer-Loeber, 1993). In addition, this relation is
stronger for verbal tests than for performance tests (Prentice & Kelly,
1963; West & Farrington, 1973). There are at least three possible inter-
pretations of this phenomenon: (a) the relationship between IQ and delin-
quency is spurious and caused by a third variable; (b) a delinquent life-
style may result in lower 1Q scores; and (c) low IQ scores may lead to
delinquency. The last interpretation has received the strongest empirical
support (Lynam, Moffitt, & Stouthamer-Loeber, 1993). The relationship
also may be mediated by temperament.

A major assumption underlying the study of temperamental traits is
that these early-emerging individual differences shape the course of per-
sonality development, its adaptive outcomes, and its problematic manifes-
tations (Rutter, 1987). The pioneering work of Thomas and Chess (1977)
introduced into developmental psychology the concept of difficult tem-
perament, which refers to a specific temperamental profile, distinguisha-
ble in early childhood and predictive of academic difficulties and behav-
ioral problems. Subsequent long-term longitudinal studies have revealed
connections between early-childhood temperamental characteristics and
adjustment problems in both later childhood and adolescence (e.g., Block,
Block, & Keyes, 1988; Chess & Thomas, 1987). Such characteristics also
are linked with lower school achievement (e.g., Caprara, Barbaranelli,
Incatasciato, Pastorelli, & Rabasca, 1997). For example, a so-called tem-
peramental factor of lack of control (i.e., emotional lability, restlessness,
impulsiveness, and negativism) was initially identified at 3 years of age,
and then reassessed at 5, 9, and 15 years of age (Caspi, Henry, McGee,
Moffitt, & Silva, 1995). This factor not only was a strong single negative
predictor of academic and behavioral adjustment, but it also reliably dif-
ferentiated a group of violent offenders when reevaluation was done at the
age of 18 (Henry, Caspi, Moffitt, & Silva, 1996). Several investigators
reported that children with easy temperaments tend to have higher cogni-
tive test scores (Belsky, 1980; Slomkowski, Nelson, Dunn, & Plomin,
1992). Although the causal nature of this link is still unclear, one possible
explanation may lie in the moderating role of mastery motivation (for a
review, see Shiner, 1998). For example, infants rated high on the mastery
motivation questionnaire also were rated as more cooperative and less dif-
ficult on the temperament questionnaire, and they tended to be rated as
more approachable and less irritable (Morrow & Camp, 1996). Therefore,
it is possible that the link between easy temperament and higher cognitive
test scores is attributable, among other factors, to children’s persistence in
acquiring a skill (due to their high mastery motivation) and to the higher
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degree of attention these children receive from adults who find them more
approachable and less irritable.

DO COGNITIVE TEST SCORES REMAIN STABLE OVER TIME,
OR DO THEY SHIFT AROUND?

Stability and Modifiability of 1Q

In the previous discussion we showed that, in sections of the Western
part of the developed world, IQ is predictive of global outcomes indica-
tive of life success. Given that 1Q is a consistent predictor of significant
life outcomes, it is crucial that we examine the stability and modifiability
of 1Q. IQ does vary both longitudinally and as an outcome of controlled
intervention. Two sources of evidence support this claim.

Evidence from studies of the natural course of development: Some
get more intelligent, others get less intelligent. The Berkeley Guidance
Study (Honzik, Macfarlane, & Allen, 1948) investigated the stability of IQ
test performance over 12 years. The authors reported that nearly 60% of
the sample changed by 15 IQ points or more from 6 to 18 years of age. A
similar result was found in the Fels study (Sontag, Baker, & Nelson, 1958):
Nearly two thirds of the children changed more than 15 1Q points from
age 3 to age 10. Researchers also investigated the so-called intelligence
lability score, which is a child’s standard deviation from his or her own
grand mean 1Q. Bayley (1949), in the Berkeley Growth study, detected
very large individual differences in lability across the span of 18 years.
Rees and Palmer (1970) combined the data from five large-scale longitu-
dinal studies, selecting those participants who had scores at both age 6
and age 12 or at both age 12 and age 17. They found that about 30% of
the selected participants changed by 10 or more 1Q points.

Sometimes, the effect of environment is dramatic. Two adoption stud-
ies were conducted in orphanages, one by Dennis (1973) in Iran and one
by Rutter (1996) in Romania. Dennis found that children placed in Iran-
ian orphanages had low 1Qs. Probably because they were reared in insti-
tutions of different quality, girls had a mean IQ of about 50 and boys of
about 80. Children adopted out of an Iranian orphanage by the age of 2
had IQs that averaged 100 during later childhood; they were able to over-
come the effects of early deprivation. Children adopted after the age of 2
showed normal intellectual development from that point but never over-
came the effects of early deprivation; they remained mentally retarded.
These results suggest that interventions to foster cognitive development
need to start as early as possible.
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Rutter’s (1996) Romanian project showed increases in mean 1Q from
60 to 109 for orphans who came to the United Kingdom before 6 months
of age. These children showed complete recovery from early mental
retardation. Those who came to the United Kingdom after 6 months of
age showed, on average, continuing deficits.

Whereas the studies just summarized show what happens in the
natural course of development, various intervention studies show what
might happen under controlled conditions and targeted intervention.

Evidence from intervention studies: raising 1Q by educational inter-
ventions. Stankov (1986) reported the results of a study in Yugoslavia con-
ducted by Kvaschev, who exposed students in an experimental group to
training in creative problem solving for 3 to 4 hours per week for 3 years.
One year after the conclusion of the experiment, the students in both the
experimental and control (untreated) groups were reevaluated. The stu-
dents who participated in the training gained, on average, 8 IQ points
more than did the students in the control group.

There also have been attempts to raise IQ scores through large-scale
intervention programs. Such programs as Head Start and Head Jump are
designed to enrich the school-related experiences of disadvantaged chil-
dren. Usually the intervention program lasts for 1 or 2 years. The general
trend observed in these programs is that test scores increase over the
course of the program itself, but that, after the intervening forces are with-
drawn, the gains fade with time. There are no statistically significant dif-
ferences in the scores of experimental and control children by the end of
elementary school. However, although there is no “direct” evidence of any
impact of intervention on 1QQ gain, there is evidence of other kinds of gain:
Compared with matched controls, the children from the intervention pro-
gram are less likely to be retained, more likely to stay in mainstream
classes and not end up in special educational settings, and more likely to
obtain a high-school diploma (Consortium for Longitudinal Studies,
1983; Darlington, 1986).

It is possible that more extensive and individualized intervention
might result in more pronounced and lasting effects. For example, the
Carolina Abecederian Project for disadvantaged children—which started
for a given child in the first year of the child’s life—involved parents as
well as children in at least one experimental group and continued
throughout the preschool years. This program provided evidence for
changes in 1Q and academic achievement that are detectable up to age
15 (Campbell & Ramey, 1994, 1995). It is important to note, however,
that even as it provided evidence for the modifiability of IQ and scholas-
tic achievement, this project pointed to the limits of such interventions.
These limits became apparent when the intervention children were com-
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pared with a community sample of children whose families had pro-
fessional and academic backgrounds. A one-third standard-deviation
increase in academic performance and intelligence associated with this
preschool intervention eliminated only approximately 25% of the differ-
ence in performance between a selected group of disadvantaged children
and the unselected community sample.

A number of targeted interventions also have been conducted in
which, rather than engaging youngsters in positive educational and cog-
nitive experiences, researchers attempted to teach school students spe-
cific cognitive and metacognitive skills (for reviews, see Perkins, 1995;
Perkins & Grotzer, 1997). Although not all of these programs necessarily
led to statistically noticeable IQ gains, they all improved children’s
school achievement and adjustment. In general, the evidence suggests
that enhancements of intelligence in a broader sense can last for months
and years, but there is no evidence that the obtained modifications are
permanent without subsequent scaffolding or refresher intervention.
Sternberg, Okagaki, and Jackson (1990) showed that a program to
increase practical intelligence for school could have a significant positive
impact on academic skills. In a related study, Sternberg, Torff, and Grig-
orenko (1998) showed that instruction emphasizing analytical, creative,
and practical thinking and learning resulted in improved educational out-
comes over memory- or critical-thinking based instruction. Children
taught in a way that enables them to capitalize on their intellectual pat-
tern of strength (analytic, creative, and/or practical) outperform students
taught in a conventional way (Sternberg, Ferrari, Clinkenbeard, & Grigor-
enko, 1996; Sternberg, Grigorenko, Ferrari, & Clinkenbeard, 1999).

However, in spite of developmental and interventional fluctuations in
1Q, it is well known that IQs are fairly stable during development. Multi-
ple sources point to the relative stability of correlations between 1Qs reg-
istered at about 6+ years of age and subsequent indicators of intelligence
registered later in life. For example, the classic study of Jones and Bayley
(1941) presented correlations of IQ scores across successive years. Scores
obtained at age 18 correlated (r = .77) with scores that had been obtained
at age 6 and correlated (r = .89) with scores from age 12. To control for
short-term fluctuations, scores were averaged across several successive
years of testing. The mean for ages 17 and 18 was correlated (r = .86)
with the mean for ages 5, 6, and 7. The correlation was even higher (r =
.96) for averaged scores across ages 17 and 18 and across ages 11, 12,
and 13. Table 1 (with data adopted from Sontag, Baker, & Nelson, 1958)
shows stability of Stanford-Binet scale performance from 3 to 12 years of
age. Two observations are noteworthy. First, the best predictor of IQ in a
given year is the 1Q from the previous year. Second, the predictive power
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Table 1. Stability of Binet Scale Performance from 3 to 12 Years of Age

Age (in years) 4 6 8 10 12
3 0.83 0.73 0.60 0.54 0.46
5 0.87 0.79 0.70 0.62
7 0.91 0.82 0.73
9 0.90 0.81
11 0.90

of IQ in every subsequent year increases with the child’s age. Similar data
have been obtained for a variety of intelligence tests (e.g., Neyens & Alden-
kamp, 1996; Schuerger & Witt, 1989).

Between generations, 1Q is highly modifiable. Environment has a
powerful effect on levels of cognitive ability. Perhaps the simplest and
most potential demonstration of this is called the “Flynn effect” (Flynn,
1984, 1994; see also Neisser, 1998). The basic phenomenon of the Flynn
effect is an increase in IQ throughout successive generations around the
world during the past 30 years.

The Flynn effect is powerful (Neisser, 1998), showing an increase in
IQ of up to 18 points per generation for tests of fluid intelligence (Cattell
1971; Horn & Cattell 1966) such as the Raven Progress Matrices, which
measure a person’s ability to cope effectively with relatively new stimuli.
The mean effect has been inexplicably greater for tests of fluid abilities
than for tests of crystallized knowledge-based abilities.

This effect must be environmental because a successive stream of
heritable changes could not have accumulated and exerted so much
influence in such a short period of time. Many environmental factors
(reviewed in Neisser, 1998) have been suggested as possible causes of the
gain, such as better nutrition, increased and better schooling, and expo-
sure to technology. Thus, scores on psychometric tests of intelligence
indicate that environment must be exerting a powerful effect on intelli-
gence; intelligence can be and is being modified.

In sum, 1Q is changeable in the natural course of development and
within the frame of targeted intervention, but it is usually fairly stable.
This apparent contradiction makes sense when several additional issues
are considered. First, correlations are usually obtained under a specific
set of conditions, namely, ones that assume no specific intervention to
change 1Q. Interventions might lower the correlations. Second, there is
no single definition of IQ. There is some consensus that IQ represents
only one facet of intelligence and that this facet itself is a very complex
reflector of multiple psychological functions (see Sternberg, 1982, 1994,
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2000). Third, it has been suggested that 1Q largely reflects a broad neuro-
psychological function, known as “executive function,” that includes
sustaining attention and concentration, reasoning abstractly, forming
goals, anticipating and planning, initiating purposeful behavior, and self-
monitoring (Lynam, Moffitt, & Southamer-Loeber, 1993). Executive-
control deficits interfere with a person’s ability to monitor and control his
or her own behavior. They also influence, directly and indirectly, many
aspects of the person’s life. Finally, and most important, changes in abso-
lute levels of a score are independent of the degree to which patterns of
individual differences change. One could have large changes in levels of
scores with anywhere from no change to major change in rank orders.
The relative variability or stability of 1Q also can depend on how it is
tested.

INTELLIGENCE TESTING

We have shown that general indices of cognitive ability are predic-
tive, to some degree, of broad life outcomes. These indices are relatively
stable, even though they fluctuate in the normal course of development
and are modifiable in controlled conditions. We now describe more fully
the sources of these indices.

The most widely used source of information about both general and
specific cognitive abilities is intelligence tests. The majority of intelli-
gence tests have been developed within the psychometric paradigm, an
approach based on the identification of abilities (verbal and spatial abil-
ities, memory, reasoning, etc.) through the factor analysis of sets of
diverse cognitive tasks. Most modern psychometric tests address both a
general factor (the so-called g-factor, reflecting the positive manifold of
correlations between various cognitive abilities) and distinct, though cor-
related, group factors. Whereas all of the psychometric tests have a full-
scale or a composite index that, presumably, reflects the g-factor, no sin-
gle test completely overlaps with any other test in terms of the precise set
of cognitive abilities that is measured.

Despite the complex structure of the modern tests, at the applied,
practical level, the g-factor remains the most-used attribute. Most of
the studies, especially meta-analytic and longitudinal studies, have
employed full-scale and composite scores, rather than group-factor or
subtest scores. As a result, knowledge of the etiology, as well as of edu-
cational and vocational applications, of the broad abilities at the level
below g, is remarkably limited. As Daniel (1997) has stated, at this point
there are not yet enough raw data to evaluate the relevance of all the
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group (both broad and narrow) ability factors to schooling, career paths,
and other areas of practical application. But how are any of these factors
actually measured through tests?

This section provides a brief overview of the modern leading tests of
intelligence and their predictive validity. To conduct the evaluation of the
predictive validity of selected intelligence tests for children, we analyzed
only those studies that met the following criteria: (a) the study was con-
ducted with the goal of evaluating the construct validity of a given test;
(b) the study was conducted no earlier than 1987 to avoid repetition with
previous comprehensive reviews (e.g, Reynolds, 1987) and to cover the
latest versions of most widely used tests (the latest version of the Stanford-
Binet Intelligence Test appeared in 1986); and (c) the study was con-
ducted on a normal (rather than clinical) population.

Indicators of Cognitive Abilities in Infancy

To evaluate whether developmental milestones are attained at an
appropriate age, researchers have devised developmental schedules for
infancy and early childhood. In essence, these schedules can be used to
establish a series of evaluative normative assessments, according to
which the adequacy of infants’” sensory-motor and mental development
can be evaluated. Altogether, roughly half a dozen major scales have
been developed (e.g., Cattell, Gesell, and Merrill-Palmer tests; for a
review, see Stott & Ball, 1965), but, in recent years, the Bayley Scales
(Bayley, 1993; Nellis & Gridley, 1994) have been the most popular. The
popularity of these scales is due primarily to their superior psychometric
qualities and to their attention to questions of standardization and nor-
malization (Columbo, 1993).

The Bayley Scales of Infant Development-Il (BSID, Bayley, 1993) rep-
resent the first restandardization of the Bayley test in 25 years. The history
of research with the BSID is replete with empirical demonstrations of both
the usefulness and the futility of infant testing. On the one hand, the BSID
has proven to be useful for the assessment of the current status of the infant
(Lipsitt, 1992). On the other hand, the testing of children younger than 18
months of age with the BSID has yielded little predictive validity if one is
interested in anticipating the later intellectual or cognitive development of
a given child (Columbo, 1993). As a matter of fact, Dr. Bayley herself
expressed reservations about the use of the test for predictive purposes,
suggesting that researchers examine the mother rather than the child.
Researchers have arrived at the conclusion that, for children younger than
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18 months, the BSID does not yield consistent results. In addition to lacking
predictive power in the domain of intelligence, the Bayley does not predict
either child behavioral scores or psychiatric diagnoses (Dietz, Lavigne,
Arend, & Rosenbaum, 1997). Burns, Burns, and Kabacoff (1992) made the
case from their data that 3-month-olds are more like other 3-month-olds
across a variety of tasks than they are like themselves over a long period of
time. In other words, at 3 months of age, a normally developing and a men-
tally retarded child appear to be very similar in their capacities as assessed
by the BSID, but when they reach the age of 3 years, they will be very dif-
ferent. To sum up, then, the predictive validity of the BSID scales is poor.

One of the most frequently cited summaries evaluating the predictive
validity of infant tests is one by McCall (1979), in which the results of 20
studies conducted from 1933 to 1975 with normal infants were analyzed.
MccCall showed that predictive validity does not appear to vary as a func-
tion of the particular infant test and summarized the results across the tests.
The most interesting observation derived from this analysis is that when a
direct comparison is made of (a) correlations between various infant tests
and childhood Binet performances and (b) correlations between child-
hood Binet performance at one point and childhood Binet performance at
a later point, the mean correlational difference is 0.38 units. Similar results
were obtained in a number of recent studies (for details, see Columbo,
1993), where the correlations were calculated between various age-
appropriate cognitive scales in normal samples of children. The range of
these correlations is over 0.50 units. The explained variability in cognitive
performance of children older than 8 years of age proves to be the lowest
(less than 1%) when the assessment was carried out at the ages of 1-6
months, and the highest (25%) when the assessment was conducted at the
ages of 19-30 months. When combined, infant scales explained about
16% of the variability in intellectual performance of children younger than
4 years of age and about 8% thereafter (adapted from Columbo, 1993).
Thus, these results point out that infancy-to-childhood correlations are
considerably lower than are childhood-childhood correlations.

To summarize, for infants scoring in the normal range, the traditional
infant tests do not predict childhood levels and certainly do not well pre-
dict adult levels of intelligence (for more detail, see the debate between
McCall, 1972, and Wilson, 1972). Probably this lack of predictive valid-
ity is because such tests are based on the now largely discredited view
that infant intelligence is largely sensorimotor in nature (Piaget, 1972). A
different view of infant intelligence based on information-processing
notions has had greater success.
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Early Measures of Information Processing

Since the 1970s researchers have been emphasizing the relative lack
of stability in the early conventional mental test performances of normal
and at-risk infants (Kopp & McCall, 1982; McCall, 1979). At the same
time, however, numerous studies have demonstrated that infant infor-
mation processing (i.e., how infants store, retrieve, discriminate, and rec-
ognize information) predicts later intelligence somewhat better (Bornstein
& Sigman, 1986; Fagan & Singer, 1983; McCall & Carriger, 1993). It is
interesting to note that these measures do not correlate with contempora-
neous measures of infant competence, represented by the Bayley Mental
Development Index and the Psychomotor Developmental Index.

Two experimental paradigms are most frequently used to assess
infants: the habituation and the paired-comparison paradigms (for a dis-
cussion of the stability and reliability of the paradigms, see McCall & Car-
riger, 1993; Rose & Feldman, 1987). Both paradigms have been used
widely to study the development of early cognitive processes in infants
(e.g., Bornstein, 1985; Rose, 1994).

Several recent studies have pointed to moderately high predictive
associations with later cognitive measures using both the habituation par-
adigm (e.g., Caron, Caron, & Glass, 1983) and the paired-comparison
paradigm (e.g., Fagan, 1984; see also review by Bornstein & Sigman,
1986). For example, research on infant attention differentiates “short-
looking” babies (those who need only about 10 s of familiarization time
to demonstrate preference for a novel stimulus) and “long-looking”
babies (those who need about 40 s to process the same stimulus). In two
follow-up assessments at ages 5 and 8, “long-lookers” scored lower on
intelligence tests than did “short-lookers” (Sigman, Cohen, Beckwith,
Asarnow, & Parmelee, 1991). The finding was replicated and extended at
12 and 18 years of age. The predictive patterns of infant fixation duration
and inhibition were specific rather than general—the prediction held for
tasks that were intellectually challenging, but it did not hold for the sim-
ple ability to inhibit responses to a previously correct stimulus and to shift
to a different stimulus. In other words, these scores predicted intellectual
performance on tasks that were intellectually nontrivial. Overall, a recent
meta-analysis of 31 samples estimated the correlation between the infant
information-processing measures and childhood 1Q at .36 (McCall & Car-
riger, 1993). Although this correlation is modest in absolute value, its rela-
tive value is higher than that of an average infant-child correlation on
tests of intellectual functioning. Moreover, the correlation demonstrates
that other indicators of cognitive functioning in infancy are as informative
about childhood functioning as are global indices such as the mental
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development index (MDI) or physical development index (PDI) of the
Bayley.

Yet another frequently used indicator of early cognitive ability that
has proven to be a valid predictor of future intellectual development is
language delay. There are many tests of receptive and expressive lan-
guage in early childhood, including both specially designed instruments,
for example, Sequenced Inventory of Communication Development-
Revised (Hedrick, Prather, & Tobin, 1984), Preschool Language Scale-3
(Zimmerman, Steiner, & Pond, 1992) and subtests of global scales, for
example, receptive and expressive language subscales of the Mullen
Scales of Early Learning (Mullen, 1995). Results from three longitudinal
studies (Fundudis et al., 1979; Richman et al., 1983; Silva et al., 1983)
investigating the predictive power of language delay on further cognitive
development were strikingly similar. All studies found that, in comparison
with controls, children with early language delay had significantly lower
1Qs, especially verbal IQs, and either a significantly lower mean reading
score or a significantly higher likelihood of being poor readers. We con-
sider next some of the tests used to measure 1Qs.

LEADING TESTS OF INTELLIGENCE (2+ YEARS OF AGE):
BRIEF DESCRIPTION

In contrast to the lack of predictive power exhibited by standardized
tests for infants, standardized tests of development for children in middle
and later childhood do a much better job of predicting (a) subsequent 1Q
scores, (b) scholastic achievement, and (c) school grades. These tests are
based on related although nonidentical hierarchical theories of intelli-
gence. What are the leading tests of intelligence in childhood?

The Wechsler Preschool and Primary Scale of Intelligence—Revised
(WPPSI-R, Wechsler, 1989) is the most recent version of a test that was
initially developed in the late 1960s. The test is an individually admin-
istered clinical instrument for assessing the intelligence of children aged
3 years through 7 years, 3 months. It yields Verbal and Performance 1Qs
as well as Full Scale 1Q.

The Wechsler Intelligence Scale for Children—Third Edition (WISC-
l1I, Wechsler, 1991) is the most current edition of the test, which was ini-
tially developed in the late 1940s. This test is an individually admin-
istered clinical instrument for assessing the intellectual abilities of
children aged 6 years through 16 years, 11 months. It yields the same
scores as the WPPSI-R; in addition, although based originally on a con-
ception of intelligence that emphasized the pervasive nature of general



22 MERRILL-PALMER QUARTERLY

intelligence, the current edition of the WISC offers scores for four factors
(Verbal Comprehension, Perceptual Organization, Processing Speed, and
Freedom from Distractibility).

The Stanford-Binet Intelligence Scale: Fourth Edition (SBIS, Thorn-
dike, Hagen, & Sattler, 1986a, 1986b) is an individually administered
intelligence test used to assess the cognitive abilities of individuals from
age 2 to adult. The fourth edition is the latest version of the Stanford-
Binet, which was originally published in 1916. The SBIS is based on a
three-level hierarchical model consisting of g (a general ability factor),
and three second-order factors (Crystallized Abilities such as Verbal Rea-
soning and Quantitative Reasoning, Abstract—Visual Reasoning, and
Short-Term Memory).

The Differential Ability Scales (DAS, Elliott, 1990) form an individu-
ally administered battery of cognitive and achievement tests for children
and adolescents from ages 2'/2; years through 17 years. The Cognitive Bat-
tery is organized into a set of core subtests that yield the General Con-
ceptual Ability (GCA) score and a set of diagnostic subtests that provide
additional information on specific abilities. There is also an intermediate
layer of so-called cluster scores, linking specific subtests to the GCA
score. The structure of the test is flexible and age-dependent. Thus, for
children aged 2 years, 6 months to 3 years, 5 months, there are no clus-
ter scores. Their absence is because abilities are relatively undifferenti-
ated at this young age.

The Kaufman Assessment Battery for Children (Kaufman & Kaufman,
1983) measures both intelligence and achievement. It is designed to
assess both normal and exceptional children of ages 2'/. through 12/
years. Four global areas of functioning are assessed: Sequential Pro-
cessing, Simultaneous Processing, Mental Processing Composite, and
Achievement. There are a total of 16 subtests (3 sequential, 7 simulta-
neous, and 6 achievement), but not all subtests are administered at every
age. Unlike the other tests, this test draws on Alexander Luria’s (1980)
theory of the functional systems of the brain.

The Standard Raven Progressive Matrices (SPM; Raven, 1960), draw-
ing on Spearman’s (1923, 1927) theory of general ability, consists of 60
nonverbal matrix problems, which are separated into five sets of 12
designs each. Within each set of 12, the problems become increasingly
difficult. Each individual design has a missing piece. The participant’s
task is to select the correct piece to complete the design from among six
to eight alternatives. Another test, referred to as Coloured Progressive
Matrices (Raven, 1965), has been developed for children in the 5-11 age
range and the elderly (65+ years of age). Similarly, persons suspected to
be of high intellectual ability can be administered the Advanced Progres-
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sive matrices (Raven et al., 1992). The SPM is considered to be one of the
most reliable instruments for measuring general intelligence, especially in
its fluid aspects (Court, 1988; Raven, 1989). The latest edition of the tests
was published in 1995.

The Woodcock-Johnson Psycho-Educational Battery-Revised: Tests
of Cognitive Ability (WJ-R COG; Woodcock & Johnson, 1989) is designed
for use with individuals aged 24 months through 95+ years. The theo-
retical framework of this test is the Horn-Cattell G.-G_Theory (Horn &
Cattell, 1966; Horn & Noll, 1997). The test contains 21 tests of cognitive
ability measuring Fluid Reasoning, Crystallized Intelligence, Visual Pro-
cessing, Auditory Processing, Short-Term Memory, Long-Term Retrieval,
and Quantitative Knowledge.

A relatively new test is the Cognitive Assessment System (CAS—
Naglieri & Das, 1997), measuring Sequential Processing, Simultaneous
Processing, Planning, and Attentional functions. The test is so new that
extensive data have yet to be collected.

Table 2 presents the results of summary analyses of 68 different stud-
ies performed on various samples of participants addressing the criterion
validity of the major childhood IQ tests. The results presented in Table 2
suggest that composite scores on various IQ tests are convergent (the cor-
relations range between .50 and .88). In other words, 25% to 77% of the
variance in 1Qs obtained by different tests of intelligence is probably
attributable to common individual variation in measured intelligence
rather than to test-specific variance.

Generally, there is a vast amount of variation in such correlations
when criterion validity coefficients of various tests are examined for
groups of exceptional individuals. These coefficients range from low to
high: for example, for two groups of children with learning disabilities,
the correlations between the SBIS and WISC-R ranged from 0.49 (Brown
& Morgan, 1991) to .92 (Phelps, Bell, & Scott, 1988). Moreover, the valid-
ity coefficients resulting from the studies of gifted children are consis-
tently lower, such as .21 (McCall et al., 1989), .39 (Phelps, 1989), .70
(Hayden et al., 1988), than they are for broader samples, almost certainly
in part because of restriction of range.

Thus, in general, the highest validity coefficients are associated with
studies whose samples demonstrate more variability (age, race, gender,
and ability) as a group. On average, when the sample is even somewhat
restricted, the criterion validity indicators of all intelligence tests tend to
drop.

Up to now, we have considered the success of various intelligence
tests when used as predictors of future success. But the overwhelming
majority of studies have been done in the developed world, and it is
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hazardous to extend these results to the developing world. Indeed, there
are even constraints on these studies as regards the developed world. We
consider these constraints next.

CONSTRAINTS ON FINDINGS REGARDING 1Q: WHAT ARE THE
IMPLICATIONS FOR TESTING IN LOW-INCOME COUNTRIES?

Taken at face value, the story of conventional tests of intelligence
seems to be one of modest to moderate but unequivocal success. But do
the data tell exactly the story they appear to tell? We believe they do not,
and that unless one digs deeper—for the story behind the story—one runs
the risk of telling the wrong story about the right data. Consider, for
example, the role of practical intelligence.

The Role of Practical Intelligence

Practical intelligence is the ability to adapt to, shape, and select real-
world environments (Sternberg & Wagner, 1986). Research from diverse
sources suggests that practical intelligence is factorially distinct from the
kind of academic intelligence measured by conventional tests of intelli-
gence, such as the Wechsler or Stanford-Binet series (Sternberg, Forsythe,
et al., 2000). It also predicts a wide variety of criterion behaviors at levels
comparable to that of 1Q, suggesting that tests of practical intelligence
might provide useful supplements to conventional tests of intelligence.

Nufes (formerly Carraher) has done a series of studies over the years
investigating the mathematical skills of Brazilian street children (Carraher,
Carraher, & Schliemann, 1985; Carraher, Carraher, & Schliemann, 1987;
Nufies, 1994; Nunes, Schliemann, & Carraher, 1993). The example of
Brazilian street children is an apt one for the illustration of the construct
of practical intelligence, because as Nufes points out, the survival of
these children is threatened on a daily basis. If the children are unable
successfully to run a street business, and lapse into crime, the chances of
their being murdered are quite high. Nufies has found that the same chil-
dren who can do the mathematics to run a successful street business are
often failing math in school or otherwise show only minimal competence
in math in academic settings. Similar results have been obtained by Ceci
and Roazzi (1994), suggesting the findings are generalizable across inves-
tigators. As pointed out by Anderson, Reder, and Simon (1996), one needs
to be careful about the exact conclusions one draws from studies such as
these. For example, the exact computations required in one situation may
not be the same as the computations required in another. But in terms of
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adaptive functioning, the point is that the people who are best able to
adapt in one circumstance often are not those best able to adapt in
another.

In a related study conducted near Kisumu, Kenya, we found that chil-
dren’s knowledge of the use of natural herbal medicines to combat illness
is significantly negatively correlated with scores on tests of crystallized
(Mill Hill Vocabulary in English and a comparable test in Dholuo, the
home language) abilities (Sternberg, Nokes, et al., in press). In other
words, practical intellectual skills were actually inversely associated with
academic intellectual skills.

Lave (1988) also did related studies among Berkeley, California,
housewives. She found that the same housewives who had no trouble
doing comparative price calculations in the supermarket (before the
introduction of unit pricing) were unable to complete most of the prob-
lems on a standard paper-and-pencil test of mathematical knowledge
given in a classroom.

Investigating a different population, Ceci and Liker (1986) found that
men’s handicapping abilities for predicting outcomes of horse races were
unrelated to their IQs. Moreover, successful handicappers had an average
IQ of only about 100, despite the complexity of the handicapping task.

Ceci and Bronfenbrenner (1985) looked at quite a different task. They
gave children a time-estimation task either in a classroom or at home.
Strategies and quality of performance were very different in the two set-
tings, suggesting that the context in which the judgments were made had a
major impact both on how they were made and how well they were made.

In a very different context, Fiedler and Link (1994) reported that 1Q
positively predicted leadership performance under conditions of low
stress but negatively predicted this same performance under conditions of
high stress; in contrast, acquired knowledge of the kind that is essential
for practical intelligence positively predicted leadership performance
under conditions of high stress but negatively predicted under conditions
of low stress.

Sternberg and his colleagues also examined practical intelligence in
work settings. In a series of studies conducted over a period of about 15
years, Sternberg, Wagner, Williams, and Horvath (1995; see also Stern-
berg, 1997; Sternberg, Forsythe, et al., 2000) have reported that in tests of
practical intelligence for U.S. managers, military leaders, salespeople,
teachers, and children in school, measures of practical intelligence (a) do
not correlate with 1Q-based measures, (b) predict success in school or on
the job as well as better than do 1Q-based tests, and (c) can show changes
as a function of learning from experience.
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In conclusion, practical intellectual skills are, on average, relatively
independent of academic intellectual skills and, in special circumstances,
may even be inversely related to them. Yet these practical skills are essen-
tial for real-world adaptation, and in the long run may make more of a dif-
ference to everyday adaptation and economic productivity than do aca-
demic skills. Any one or several of these studies could be questioned on
one or more grounds. For example, perhaps tests of practical intelligence
are really tests of knowledge of some kind (Schmidt & Hunter, 1993). How-
ever, the plausibility of the Schmidt-Hunter account is undermined by the
fact that tests of tacit knowledge tend not to correlate with 1Q, whereas tests
of job knowledge do so correlate. Moreover, all tests measure knowledge of
some kind (Sternberg, 1998). We believe that, regardless of one’s views of
any single study, the studies taken together suggest that practical intelli-
gence differs in major respects from academic intelligence.

The cross-cultural generalization of cognitive tests and scores on
them is anything but straightforward. We may be eager to jump to con-
clusions on the basis of translated tests, only to find that such conclusions
are false and without merit. But because such tests always yield scores—
whether they are valid or not—we may be unaware of the falsity of the
conclusions that can be drawn. Intelligence almost certainly has common
elements across cultures (e.g., the need to recognize, define, and solve
problems), but the appropriate content that instantiates those elements
sometimes may differ from one culture to another.

Berry (1984) and more recently Sternberg and Kaufman (1998) have
reviewed the literature on cross-country and cross-cultural conceptions of
intelligence. Different cultures have different, and sometimes radically dif-
ferent, conceptions of the concept of intelligence. Indeed, cultures may
differ in terms of whether they even have a word that provides a reasona-
ble approximation to the concept of intelligence (as expressed in English).
For example, in one such study, Yang and Sternberg (1997) found that Tai-
wanese conceptions of intelligence (for which there is no precise trans-
lation) included a general academic factor, but also included factors of
interpersonal intelligence, intrapersonal intelligence, intellectual self-
assertion, and intellectual self-effacement. Harkness, Super, and Keefer
(1992) found that, in their studies in Kenya, parents defined intelligence
among their children as the ability to do without being told what needed
to be done around the homestead. Even more tellingly, given the American
and Northern European emphasis on speed, certain Africans define intelli-
gent people as slow in thought and action (Wober, 1974). Thus, a test that
measures the Western conception of intelligence may be measuring some-
thing else, or, in a sense, nothing at all in a non-Western culture.
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Even within a single country, different ethnic groups may have very
different conceptions of what constitutes intelligence. For example, Oka-
gaki and Sternberg (1993) studied parental conceptions of intelligence
among different ethnic groups in San Jose, California, such as Latino,
Asian, and Anglo parents. They found that the Latino parents emphasized
the importance of social-competence skills in intelligence more than did
the Anglo or Asian parents. But also the teachers’ conception of intelli-
gence was closer to the Asian and Anglo conception, with their emphasis
on cognitive competence, than to the Latino conception. Moreover, the
better the match of the parental conception of intelligence to that of the
teacher, the better the children of the given ethnic group were doing in
school. In other words, teachers have a set of values with regard to intel-
ligent behavior but view it as “correct” rather than as culture-bound.

The same principle applies elsewhere in the United States. Heath
(1983) studied conceptions of intelligence among African American and
Anglo American groups of different socioeconomic classes in North Car-
olina and found again that the teachers’ conceptions of intelligence were
a much better match to the notions of the Anglo Americans than to the
notions of the African Americans, possibly partly resulting in better
achievement on the part of the Anglo Americans.

Sometimes members of other cultures interpret problems in ways that
lead them to score poorly, even though their interpretations are valid
within their own cultural context. For example, Luria (1980) found that
central Asian peasants refused to accept syllogism problems as posed.
When asked a question such as: “From Shakhimardan to Vuadil it is three
hours on foot, while to Fergana it is six hours. How much time does it take
to go on foot from Vuadil to Fergana?” the respondent might say, “No, it’s
six hours from Vuadil to Shakhimardan. You’re wrong . . . it’s far and you
wouldn't get there in three hours” (p. 129). In a similar vein, researchers
found that adult members of the Kpelle tribe, given a sorting task, tended
to sort functionally, the way less intelligent adults in the United States or
Europe would. The researchers were unable to get the Kpelle to sort taxo-
nomically (i.e., supposedly more maturely), until they asked the Kpelle to
sort in the way a foolish person would. The Kpelle then had no trouble
sorting taxonomically (Cole, Gay, Glick, & Sharp, 1971; Glick, 1968).
Similarly, Bruner, Olver, and Greenfield (1966) found that children of the
Wolof tribe in rural Senegal preferred to sort by color rather than by taxo-
nomic characteristics if they lacked Western schooling.

Greenfield (1997) has pointed out that, in collectivistic cultures,
knowledge is not always viewed as residing in the individual. Rather, it
may be viewed as residing in the collective. For example, among Zina-
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cantecan Maya girls in Chiapas, Mexico, the notion that a girl would
answer questions on her own from an independent perspective was
largely incomprehensible. It was expected that when a question was
asked, the mother, representing better the collective knowledge of the vil-
lage, would be the one to answer. The idea that the child would take a
test on individual knowledge or her own way of thinking seemed rather
absurd.

In summary, scores from tests used in cultures or subcultures other
than those for which the tests were specifically created are suspect, and
probably of doubtful validity in many if not most cases.

CONCLUSION

What is to be concluded from all this? We believe that seven conclu-
sions follow from the available data. First, relative levels of IQ show mod-
erate to high consistency across individuals throughout childhood and
early adulthood, although interventions may reduce the level of consis-
tency. Second, infant IQ as traditionally measured is a relatively poor pre-
dictor of later performance, although newer information-processing mea-
sures show promise for improving prediction. Third, 1Q is a relatively good
predictor of many kinds of childhood and adult outcomes, although many
other factors contribute to these outcomes as well. Broader tests of intelli-
gence such as those being proposed and explored (e.g., Gardner, 1983;
Sternberg, 1997) offer possibilities for increasing levels of prediction.
Fourth, IQ is a better predictor of more academic kinds of performances
than of less academic kinds of performance but shows some value in pre-
diction to even nonacademic kinds of performances. Fifth, there is some
degree of what has come to be called the “indifference of the indicator,” in
that a variety of different tests of 1Q yield essentially similar results. Sixth,
the quality of prediction to success in the developing world remains, for
the most part, to be shown, because almost all the validity studies avail-
able have been conducted in Western settings. Finally, there is no reason
for complacency. Levels of prediction have remained relatively stable over
time, suggesting the need for broader kinds of measurements of all the
varieties of skills that contribute to success. Thus, those who want to elim-
inate intelligence testing altogether bear the burden of proof to show that
they have better or even equal measures. But those who want to improve
intelligence testing have their work cut out for them, and everyone should
wish them success, as science depends on building upon, rather than
being fixed in, the past or even the present.
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