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Abstract

The new paradigm of evolutionary social science suggests that humans adjust rapidly to changing economic

conditions, including cognitive changes in response to the economic significance of education. This research tested

the predictions that cross-national differences in IQ scores would be positively correlated with education and

negatively correlated with an agricultural way of life. Regression analysis found that much of the variance in IQ

scores of 81 countries (derived from [Lynn, R., & Vanhanen, T. (2002). IQ and the wealth of nations. Westport,

CT: Praeger]) was explained by enrollment in secondary education, illiteracy rates, and by the proportion of

agricultural workers. Cross-national IQ scores were also related to low birth weights. These effects remained with

national wealth, infant mortality, and geographic continent controlled (exception secondary education) and were

largely due to variation within continents. Cross-national differences in IQ scores thus suggest that increasing

cognitive demands in developed countries promote an adaptive increase in cognitive ability.

D 2005 Elsevier Inc. All rights reserved.

1. Introduction

There is much continuing scientific debate about the meaning and significance of IQ scores (Dickens

& Flynn, 2001; Sternberg, Grigorenko, & Bundy, 2001). One of the key problems is that while IQ scores

are strongly genetically heritable, and related to various biological measures including brain size, and

reaction times (Lynn & Vanhanen, 2002) they are also quite strongly affected by environmental change,

as reflected, for example, in the pronounced secular changes in IQ scores during the 20th century known
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as the Flynn effect after a researcher who may not have discovered the phenomenon but has written

extensively on it (Flynn, 1987). (Such effects are clearly environmental because of the implausibility of

an alternate explanation in terms of genetic change). One critical such environmental change in respect

to variation in IQ is education. Years at school accounts for approximately two-thirds of the variation in

IQ scores. This association likely involves reciprocal causation given that more intelligent people opt for

more extensive education, that level of schooling is highly heritable, and that educational interventions

designed to raise intelligence generally produce modest effects (Ceci, 1991; Neisser, Boodoo, Bouchard,

Boykin, & Brody, 1995). This paper investigated the cross-national association between education and

IQ—as well as ecological differences underlying variation in education, specifically the importance of

agriculture as an occupation.

The history of IQ tests is bound up with the problem of predicting educational success. Although

modern IQ tests have been validated against breal-worldQ outcomes from earning capacity to law-

abiding, such effects are either quite small, or are obtained in studies lacking appropriate controls for

education, socioeconomic status, family structure, personality, and so forth. For example, intelligence

tests account for 31% of the variation in overall job performance and are thus the best available predictor

in personnel psychology (Schmidt & Hunter, 1998). On the other hand, the correlation between tests of

cognitive ability and earning capacity may become trivially small when controls are included for family

structure and other background variables (Devlin, Fienberg, Resnick, & Roeder, 2002; Griffin &

Ganderton, 1996; Hout, 2002).

Intelligence tests are useful at predicting both academic success and practical outcomes, such as job

evaluations (Lynn & Vanhanen, 2002; Schmidt & Hunter, 1998; Sternberg et al., 2001). Success in some

cognitively complex tasks, from street children running a business, to racing experts betting on horses, to

career success among doctors, may be poorly predicted by intelligence test scores, however (Ceci &

Liker, 1986; McManus, Smithers, & Partridge, 2003; Sternberg et al., 2001), although such research has

been criticized on methodological grounds (Detterman & Spry, 1988; Sternberg et al., 2001).

If IQ tests measure the cognitive capacity for schooling (as well as a more general capacity to solve

problems and achieve economic success), then the fact that these capacities increase with economic

development (the Flynn effect) is really no more surprising than the phenomenon of athletic ability

increasing with training, at least if one assumes that modern societies are more cognitively demanding

(Greenfield, 1998). Nor does it challenge the recognition of heritable individual differences in the

capacity to benefit from education-propensities that may have little opportunity to be expressed in a non-

literate environment.

The new research paradigm of evolutionary social science suggests that humans are capable of rapid

(i.e., in one or two generations) psychological and behavioral adjustment to changing ecological

conditions (Barber, submitted for publication). Children raised in poverty experience increased

psychological stress that is now known to sculpt the developing brain, for example, and are more

vulnerable to anxiety, depression, and impaired immune function throughout their lives as a result

(Teicher, Andersen, Polcari, Anderson, & Navalta, 2002). Assuming that anxiety has a protective

function in threatening environments, this phenomenon can be seen as a case of adaptive plasticity of the

developing brain. Recent evidence suggests that the psychological stress of domestic violence also

reduces children’s IQ scores and academic performance (Delaney-Black, Covington, & Ondersma, 2002;

Koenen, Moffitt, & Caspi, 2003).

Increased academic aptitude as a consequence of environmental complexity and increased emphasis

on education is another kind of adaptive plasticity during psychological development, in the sense that it
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can facilitate social success. From this perspective, one would expect intellectual capacity to change in

response to the economic significance, and prevalence, of education in a country. This prediction is

certainly not unique to evolutionary social science but there are distinct advantages to working within a

natural science perspective—including parsimony, more direct relevance to neighboring sciences,

breadth of generalization, and novelty of predictions—and these advantages apply even in the case of

recent phenomena such as the learning of mathematics (Geary, 1995).

The economic gains of literacy are modest in traditional agricultural societies where farming practices

are dictated by time-honored routines propagated via the oral tradition. Literacy is essential for the

extensive record-keeping required by a market economy, however, and it is no accident that the rise of

universal education accompanied the progressive increase in market economies facilitated by the

Industrial Revolution (Justman & Gradstein, 1999). If education increases as economies move away

from agriculture, and if educational opportunity increases cognitive abilities, then it is possible to make

the following predictions about the cross-national distribution of IQ scores:

1. IQ scores should be lower in countries where large numbers of people make their living from

agriculture.

2. IQ scores should be higher in countries having extended educational opportunities (here

operationalized as enrollment in secondary school).

3. IQ scores should be lower in countries where more of the population is illiterate.

Such predictions have never been tested in cross-national research due both to lack of suitable

data and to skepticism about the cross-national validity of IQ tests (Sternberg et al., 2001; see

Method section). The predictions were tested using the IQ data of Lynn and Vanhanen (2002) for 81

countries.
2. Method

2.1. Sample of societies

The countries studied comprised the 81 nations for which IQ data were provided by Lynn and

Vanhanen (2002). The average 1996 gross national product (GNP) of these countries was $2514 and this

did not differ significantly from that of all 185 countries in the world with populations over 50,000:

M=$2020, 95% confidence interval $1660–2847.

2.2. Dependent variable

The dependent variable was the IQ score associated with each nation. Lynn and Vanhanen (2002)

derived their data from published sources, as described in detail in their Appendix 1. The author

calculated the average year at which data were collected for each of the 81 countries. The average of

these values was 76.84+13.08 SD. National IQ scores were expressed in relation to a British standard

with a mean of 100 and a standard deviation of 15. Since British IQ scores are above the world average,

this means that the world average falls below 100. In making their calculations, Lynn and Vanhanen

adjusted for the Flynn effect according to which IQ scores are observed to increase at a rate of 2–3 points
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per decade. They did not (and could not) adjust for the possibility that the Flynn effect might vary as a

function of the pace of economic development.

Much has been written about the validity of IQ tests and the problems of defining intelligence. If

intelligence is narrowly defined as the intellectual capacity to succeed in school, IQ tests have good

predictive validity in the sense that they are useful predictors of subsequent academic performance. IQ

scores also have some predictive validity outside an academic context and are predictive of success in

military training, as well as job training and proficiency (Lynn & Vanhanen, 2002; Sternberg et al.,

2001). They are significantly, if modestly related to future earnings, although the predictive value of IQ

scores in this respect diminishes when effects of peers, friends, and family are statistically controlled

(Zax & Rees, 2002). In summary, there is a wealth of evidence supporting the predictive validity of IQ

scores at the individual level (Sternberg et al., 2001).

Much less is known about the validity of IQ scores for purposes of making cross-national

comparisons. There are some real problems here. Thus, many researchers find it fundamentally

implausible that the average person in a poor country like Nepal or Quatar (each with a measured IQ of

78) could be less intelligent than 93% of the population of Britain, not to mention the implication that the

average inhabitant of several African countries would be less intelligent than 99% of Britons (Lynn &

Vanhanen, 2002). Although troubling, such implausibility is not necessarily a scientific problem, of

course. It becomes a scientific problem only when it can be demonstrated that the tests lack fairness, or

have a systematic bias favoring some countries, particularly the U.S., and Britain where most

intelligence tests were devised. Generally speaking, there is little evidence of any such systematic bias

favoring countries in which the tests were constructed (Lynn & Vanhanen, 2002; Neisser et al., 1995).

Nevertheless, Greenfield (1998) makes a persuasive case that economically developed countries provide

children with all manner of intellectual puzzles—from preschool games, to reading bus schedules, and

playing video games—that essentially prime them to do better in tests than children in poorer countries

who do not have such experiences. They also benefit from smaller family size and closer, more

cognitively stimulating relationships with parents (Williams, 1998). Ironically, such experiences may

have more impact on tests that were designed to be bculture-freeQ such as the Ravens Progressive

Matrices than on the Wechsler test that is affected by knowledge of vocabulary, given that the Flynn

effect is seen principally in the former test of fluid intelligence rather than the latter test of crystallized

intelligence (Dickens & Flynn, 2001; Fernandez-Ballesteros & Juan-Espinosa, 2001; Flynn, 2000). Note

that there has been little research on the Flynn effect in underdeveloped countries. One study of rural

Kenyan children reported a large Flynn effect between 1984 and 1998 but the sampling procedure was

so different in the two years that the data are uninterpretable (Daley, Whaley, Sigman, Espinosa, &

Neumann, 2003).

Cross-national differences in attitudes to testing could also influence test outcomes. Some of these

problems are reviewed by Sternberg et al. (2001): in some parts of Africa, intelligent people are expected

to act slowly, which would decrease performance on timed tests; in some Mexican villages it is

considered strange that young people, particularly young women, are used to test the intelligence of the

community; moreover some African tribespeople have trouble accomplishing categorization tasks until

they are instructed to sort in the manner of a foolish person.

Despite such problems, the limited research on cross-national validation of IQ test scores has

produced favorable results with the necessary qualification that most of the relevant data has been

collected in developed countries. Thus, IQ scores of children in five countries (Hong Kong, Japan,

Britain, Ireland, and South Africa are significantly correlated with reaction times (Lynn & Vanhanen,
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2002). National scores in mathematics achievement and science achievement (1999 International

Mathematics and Science Study) were strongly correlated with IQ scores in 38 countries, including

Indonesia, Morocco, Thailand, and Tunisia, as well as more developed countries. Thus IQ scores

explained approximately 75% of the variance in each subject. Similar findings were produced in relation

to earlier international studies of academic achievement that had smaller samples of countries (Lynn &

Vanhanen, 2002). A good case can thus be made that Lynn and Vanhanen’s data are of sufficient quality

for cross-national research.

2.3. Independent and control variables

Independent variables were assessed for 1976, where possible, slightly preceding the average time of

collection of IQ data. The importance of agriculture in the economy was assessed in terms of the

proportion of workers employed in agriculture in 1976 (World Bank, 1990). This variable was log-

transformed (base 10 logs) to control for heteroscedasticity and the transformation also reduced

multicollinearity problems. The relative importance of education in a country was measured as

secondary school enrollment ratio for 1996 defined as the ratio of enrollees to the number of children of

secondary school age (World Bank, 1990). Given that the majority of children attend primary school in

most countries primary education has less variability and is less useful as a measure of the importance of

education in a country. Third-level education could also boost IQ scores but it is less relevant for two

reasons: first, most of the testees are in primary or secondary schools (Lynn & Vanhanen, 2002);

secondly, third-level education was so low in most countries of the world in 1976 as to produce a floor

effect. Merely attending school gives little indication of the quality of education of course. Educational

proficiency was assessed in terms of a negative indicator, the illiteracy rate for 1975, the closest year to

1976 for which data could be obtained (UNESCO, 2004). Illiteracy rates signify the proportion of the

population 15 years and older that cannot read as assessed by national surveys.

The proportion of low birth weight babies (defined as birth weight below 2500 g, World Bank, 2004)

was used as a control variable because low birth weight is predictive of low IQ (Saigal, den Ouden, &

Wolke, 2003) and this would tend to reduce IQs in developing countries compared to developed ones.

Low birth weight reflects maternal nutrition and health and is thus a valuable index of the prenatal

environment of the infant. IQ scores of a nation were expected to be negatively correlated with the

incidence of underweight babies. Nutrition during childhood can also affect intellectual development

(Lynn & Vanhanen, 2002) and might reasonably be controlled in a cross-national study. Unfortunately

there is little data on the incidence of underweight children for most of the countries prior to 1990, so this

variable had to be dropped.

A wide variety of health problems such as nutritional deficiencies, infectious diseases, and parasitic

infestations may also affect intelligence test outcomes although there is a dearth of information on the

long-term consequences of exposure to these problems which are also difficult to disentangle from

national poverty (Martorell, 1998). Ideally the role of such health issues would be included in cross-

national studies. Unfortunately, little data is available on the national prevalence of such conditions for

1976. Even if such data were available, it would be difficult to control for all possible diseases and

disorders that might affect IQ scores in a country because there are scores of such independent variables

that would eat into the degrees of freedom in the analysis, robbing it of statistical power. A good case can

thus be made for using global indices of health, such as low birth weight and infant mortality. Infant

mortality is affected by the prevalence of infection as well as infant nutritional status and is considered a
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bsensitive indicator of infant health for a populationQ (Fernandez-Ballesteros & Juan-Espinosa, 2001,

p. 416). Declining infant mortality over time is associated with economic development and generally

improved health in the adult population, also, including increased stature and life span. Fortunately,

infant mortality rates could be obtained for enough of the countries (65%) to permit meaningful analysis

(World Health Organization, 1978–1980).

Dummy variables were used for geographic continent (Africa, Asia, the Americas, Europe, and

Oceania). Inclusion of these variables permitted some insight into whether the variance explained in the

regressions was within, or between, continents. The continental divisions were large contiguous

landmasses and there was no intention to test refined socio-historical hypotheses such as whether

countries that are French colonies score higher on IQ tests than English, or Spanish colonies, or whether

Polynesians score higher on IQ tests than Native Americans. Such comparisons lead to a theoretical

problem of infinite regress in that such contrasts are essentially unlimited and lead to a statistical

problem of eroding degrees of freedom in the analysis. A country’s level of economic development was

controlled in terms of 1976 gross national product (GNP, World Bank, 1990). Although there are many

possible measures of a country’s level of economic development, all are so strongly correlated in cross-

national research (typically above .90) that it makes little difference which is used for comparative

research purposes (Barber, 2003a). Some researchers log-transform GNP but Lynn & Vanhanen (2002)

did not in their cross-national study of IQ scores. The untransformed variable was also used in this study

to reduce multicollinearity and this permits comparison with the Lynn and Vanhanen findings.

2.4. Statistical analysis

Following correlational analysis, each of the predictors was entered in an ordinary least squares

regression model. Correlational analysis revealed large correlations among some of the predictor

variables, particularly secondary education and log agricultural workers and illiteracy with secondary

education (see Table 1). Such correlations raise the specter of multicollinearity in the regression

analyses. Multicollinearity makes the error terms inexact, so that the significance levels of statistical

tests are distorted (either up or down). Cause–effect relationships may also be obscured when one

variable suppresses the effect of a related variable in the analysis. Collinearity is a problem in much

cross-national research and one way of dealing with it is to select variables judiciously so that they do

not threaten the validity of the tests. This involves calculating a variance inflation factor for each
Table 1

Correlations among national IQ and predictors with means and SDs

Variable IQ Agricultural

labor

Secondary

education

Low Birth

weight

Illiteracy Infant

mortality

GNP $US

Agricultural labor �.70T –

Secondary education .72T �.72T –

Low birth weight �.48T .40T �.49T –

Illiteracy �.71T .64T �.77T .38T –

Infant mortality �.34T .47T �.44T .26T .30T –

GNP $US .54T �.66T .65T �.48T �.48T �.48T –

Mean 88.23 37.00 51.48 9.57 28.47 31.44 2514

SD 11.94 26.47 26.86 4.90 23.32 19.13 2585

T pb.05.
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predictor based on the multiple r of that predictor with all others in the analysis. The square root of

the variance inflation index was less than 2.00 in each case, indicating that multicollinearity was not a

problem (Fox, 1991).

Preliminary analysis found that inclusion of four of the five continent dummies (with one arbitrarily

omitted to prevent redundancy) created multicollinearity problems. The continent dummies were thus

added to the regression analysis one at a time to check whether they contributed to the variance

explained. Only Africa (13%) and Asia (12%) contributed significantly to variance explained whereas

Europe (0%) the Americas (1%) and Oceania (2%) did not. Entering just Asia and Africa (with the other

predictors) eliminated the multicollinearity problem.

2.5. Missing data

Missing data is often a problem in cross-national research due to the inconsistency of national record-

keeping. Missing data was not a serious problem here, however. The secondary enrollment ratio and

infant mortality were most problematic, with data available for 65% of countries in each case. Missing

data were replaced with the average for the continent in which a country lay.
3. Results

Correlations among the dependent and independent variables are shown in Table 1 along with their

means and SDs. It can be seen that national IQs were significantly negatively correlated with illiteracy,

agricultural labor, infant mortality, and the incidence of low birth weights. They were significantly

positively correlated with secondary education and GNP.

Regression analyses are shown in Table 2. The first analysis without regional controls found

significant negative effects of agricultural workers, low birth weight, and illiteracy and a significant

positive effect of secondary enrollment. There was no significant effect of infant mortality or GNP. The
Table 2

Regression analysis of IQ predictors in 81 countries

Predictor B SE B t B SE B t VIF

GNP 5.7 E-5 .0003 0.18 �.00011 .00028 0.39 1.54

Infant mortality .019 .044 0.43 �.059 .035 1.69 1.34

Agricultural workers �8.40 1.91 4.40TT �7.67 1.53 5.01TT 1.60

Low birth weight �.36 .17 2.12T �.50 .14 3.58TT 1.21

Illiteracy �.16 .036 4.44TT �.13 .028 4.64TT 1.64

Secondary enrolment .087 .031 2.81TT .026 .025 1.04 1.71

Africa �8.12 1.64 4.95TT 1.70

Asia �6.54 1.55 4.22TT 1.38

Constant 108.73 2.33 �108.24 3.32 –

R2 .64 .78

F 21.92TT 31.11TT

Agri=agricultural.

T pb.05.

TT pb.01.
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second analysis includes controls for Africa and Asia, the only regional variables that contributed to

variance explained. IQ scores were significantly higher in Asia and significantly lower in Africa.

(Regional averages with SDs were as follows: Africa (N=17) 70.82+7.11; Asia (20) 91.50+9.48;

Americas (15) 87.13+7.45; Europe (25) 97.48+3.35; and Oceania (4) 92.25+6.87).

Including the regional controls caused secondary education to lose its significance in the analysis but

their were no other changes in the effects. Variance explained increased by 14% to 78%. VIFs are shown

for the full model and were the same, or smaller for the first regression model. They indicate that

multicollinearity was not a problem in the analyses.
4. Discussion

All three of the predictions were strongly supported by the data. Countries where large numbers of

people made their living from agriculture had lower IQ scores (prediction 1). IQ scores were higher in

countries with extended education as indexed by secondary school enrollment (prediction 2). Countries

with high levels of illiteracy also had reduced IQ scores (prediction 3). These findings suggest that cross-

national differences in IQ scores may be largely determined by ecology, with agricultural societies that

have much lower levels of education also scoring much lower on IQ tests.

The most parsimonious explanation for the findings is that the lower level of education received in

agricultural societies (Table 1) means that there is less opportunity for academic ability to develop. As

countries become economically developed and as the importance of agricultural labor declines, parents

produce fewer offspring and invest more in their education and cognitive development (Barber, 2003a,

b). If IQ increases with years of education, it would make sense that countries with extensive second-

level education should score higher on intelligence tests. Yet, schooling cannot be the whole story for at

least two reasons. One is that education accounts for just a fraction of the increase in IQ scores over time

known as the Flynn effect (Flynn, 1987). Test sophistication may also be a factor with greater use of

standardized tests in economically developed countries. Another reason is that the IQ test scores

compiled by Lynn and Vanhanen are typically administered to school children, whether at the primary, or

secondary level, so that variation in schooling among testees in different countries is probably less than

the variation in schooling for national populations as a whole (Van de Vijver, 1997). From this

perspective, it is rather interesting that illiteracy had such strong and consistent negative effects on IQ,

even with schooling controlled. Perhaps a high level of illiteracy in a society impoverishes the overall

level of intellectual stimulation with a depressing effect on IQ scores.

Many scholars are wary of claims that education is a major factor underlying increases in IQ scores

with economic development. In discussing the role of education, a reviewer of this paper commented:
bConsider that height and other biological measures have undergone the same secular changes as

IQ, but it would seem farfetched to attribute them to changes in education or cultural complexity.

Only by wrenching IQ out of the total pattern of secular change do socioeducational factors seem

plausible.Q
In fact, education does play a role in the secular increase in height to which the reviewer alludes and the

introduction of a school milk program in Portugal, in 1972–1973, for example, produced a measurable

increment in height (Padez, 2002). The reviewer’s caveat is worth heeding, nevertheless, particularly in

the design of future cross-national research linking education and intelligence scores.
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Scholars who would dispute the relevance of the findings by questioning the validity of IQ scores for

purposes of cross-national comparisons ignore the small, but convincing, body of evidence indicating

that such scores are valid using the same criteria that validate intelligence tests in intra-national studies,

particularly prediction of academic achievement (Lynn & Vanhanen, 2002). Of course, there is a deeper

issue about whether children’s experiences in modern societies provide them with intellectual challenges

that resemble those encountered in IQ tests (Greenfield, 1998). The validity of IQ scores across time

within the same country have also been challenged by Wicherts, Dolan, Hessen, Oostereveld, & van

Baal (2004) who found that the factor structure of intelligence tests varies for different cohorts which

introduces error into estimates of the Flynn effect.

The cross-national validity of the IQ data are bolstered in this study, however, because national IQ

scores declined with increases in the prevalence of low birth weight babies, just as one would expect

given that cognitive ability declines due to inadequate prenatal nutrition (Martorell, 1998). This is not a

large effect, (standardized coefficients of .15–.21 depending on whether geographical controls were

included or not). Nevertheless, given that low birth weight afflicts a small minority of infants in most

countries (10%), one would not anticipate a large effect. The fact that it was produced at all is thus quite

a conservative test of the validity of the national IQ scores.

Like most other cross-national research, these results are correlational, and although it is reasonable to

expect that education should increase IQ scores of students for example (Ceci, 1991; Sternberg et al.,

2001), it is possible that this relationship, and the effects of agricultural labor, and illiteracy, could be

interpreted differently. Thus, it is theoretically possible that causality runs in the opposite direction, that

more intelligent people seek out greater exposure to instruction (Dickens & Flynn, 2001). While a

farming way of life may make education less valuable and may compete for the time budget of children,

it is also possible that lack of education, and illiteracy, constrains people to agricultural occupations.

As with other correlational associations, it is possible that the effects are due to the shared influence of

a third variable. Thus, Lynn and Vanhanen (2002), and others, see geographic variation in IQ as related

to genetic variation affecting head size. The consensus among modern anthropologists, and biologists, is

that such interpretations are erroneous (Graves, 2002; Lieberman, 2001; Peregrine, Ember, & Ember,

2003; Rushton & Rushton, 2003) and although head size is positively correlated with IQ scores, this

relationship does not hold up in comparisons among siblings, suggesting that head size does not have a

causal relationship to intelligence (Schoenmann, Budinger, Sarich, & Wang, 2000). The present data do

not rule out racial theories of geographic variation in intelligence but they do show that most of the

variation is within continents rather than between continents, thus suggesting that any racial differences

are of modest importance.

Another possible third variable linking ecological specialization and intelligence is wealth, or degree

of economic development that is negatively correlated with the importance of agriculture. Yet,

controlling for GNP did not alter the strength of the effects and this variable was not significantly related

to IQ, despite a large zero-order correlation (Table 1, and Lynn & Vanhanen, 2002). One might also

imagine that vulnerability to infections, which is believed to affect the development of intelligence

(Martorell, 1998) would covary with agriculture and educational variables. Yet, controlling for infant

mortality, which is considered to be a reasonable proxy for the level of vulnerability to infectious illness

in a country (Fernandez-Ballesteros & Juan-Espinosa, 2001) did not affect the size of the effects and this

variable was not significantly related to IQ in the regressions.

With the other variables held constant, IQ scores were significantly higher in Asia and significantly

lower in Africa. Although previous U.S. research found that people of African origin scored lower than
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Europeans on IQ tests, those of Asian descent score the same, or lower (Neisser et al., 1995). Africans

living in African countries scored substantially below Europeans (and African Americans) but there is no

consensus on whether Asians living in Asia scored higher than Europeans or about the same (Flynn,

1991; Lynn & Vanhanen, 2002; Neisser et al., 1995). Although Asian countries emerged as higher on IQ

scores in the regression analysis, their average score was just 3 points higher than the world mean (91.50

vs. 88.23) and the 95% confidence interval (87.35–95.65) actually included this value. European

countries had significantly higher IQ scores, M=97.48 (confidence interval 96.17–98.79) and African

countries significantly lower ones M=70.82 (confidence interval 67.42–74.20) but neither the Americas

nor Oceania differed from the world mean (Ms=87.13 and 92.25; confidence intervals 83.36–90.90 and

85.52–98.98, respectively).

Assuming the regional differences are not simply due to sampling bias, or other sources of error, these

geographic differences are worthy of further investigation. Preliminary research found that these

differences were unrelated either to educational quality (operationalized as the primary school pupil/

teacher ratio) or to iodine deficiency (operationalized as total goiter prevalence which tends to be low in

Asia, and high in Africa) and that adding either of these variables did not contribute to the variance

explained in the second regression model (although the zero-order correlations were significant,

r(79)=�.62 and �.25, psb.05, respectively. This result seems surprising: given the problems of

estimation and temporal imprecision in the dependent variable, and the fact that 78% of the variance was

already explained, it may indicate that the regression model is close to the limit of explainable variance.

The regional differences might also be related to general malnutrition that causes stunting and reduces

intelligence (Martorell, 1998) but there were insufficient data available to allow a meaningful test of this

hypothesis. It is also possible that education has had different historical connotations in these regions.

In conclusion, the data confirm the predictions concerning the effects of local ecology on cognitive

ability as assessed by IQ tests. They indicate that children growing up in agricultural communities,

where education is less important for social success, experience less cognitive challenge and have lower

IQ scores consistent with the predictions of evolutionary social science. Modern populations are thus

capable of responding to varying levels of intellectual stimulation with varied patterns of cognitive

development. Education is one type of intellectual stimulation that increases in post-agricultural societies

but further research will be necessary to determine whether other forms of modern intellectual

stimulation (such as radio, television, and video games, for which little data was available in 1976) can

modify national IQ scores in systematic ways (Dickens & Flynn, 2001; Greenfield, 1998).
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