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Abstract

Developing countries achieve surprisingly weak results in international cognitive competence studies. The results are
about one to two standard deviations below the average norm-values obtained in Western countries. The results are so
low that they are sometimes difficult to believe. For example, in the World Bank collection, Nigeria scored 262 student
assessment points (SASQ, about two and a half standard deviations below the norm 500, equivalent in the IQ-scale to 64
points); in the Lim et al. collection, Yemen scored 336 SASQ (equivalent to IQ 75). These results have triggered opposition,
factual-scientific criticism, but also ethical debates and political-ideological objections. We crosscheck the values here by
comparing different sources of information, statistical analysis, and on-site reports. Results of the different test paradigms
seem to be similar for country groups. However, there are sometimes major differences for individual countries. The same
is true for comparing different test collections: results of grouped countries are similar, but single countries differ. Using
education, GDP per capita and politics to predict test scores shows somewhat higher results for the Global South (5 1Q
points), especially for Latin America (rising from 78 to 86 points in an IQ metric). Finally, observational studies of schools
and every day life in several countries of the Global South point to problems in the scope and quality of instruction as
well as of thinking. To improve outcomes and competences, it is recommended to expand education (e.g., kindergarten,
extension of schooling) and better train teachers. Where there are large discrepancies between predictions and test
results, the potential seems to be large.
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1 Introduction

Developing countries (also called the Third World, emerging economies, or the Global South) achieve surprisingly weak
results in international studies of cognitive competence. The values are about one to two standard deviations below the
average norm-values obtained in Western countries. Some of the results are so poor that they are hard to believe. What
can be their meaning? For example, in a World Bank student achievement collection [1], Nigeria scored 262 student
assessment points (student assessment study quotient SASQ), that is about two and a half standard deviations below
the norm of M=500 and SD=100, equivalent to 64 points on the IQ scale. Another example: In the Lim et al. [32]
combined student and psychometric intelligence test collection, Yemen scored 336 SASQ (equivalent to IQ 75). However,

both conversions ( < (%) X1 5) +1 00) were overly optimistic as in both studies the UK scored above the mean 500

B< Heiner Rindermann, heiner.rindermann@psychologie.tu-chemnitz.de | 'Department of Psychology, Chemnitz University of Technology,
Wilhelm-Raabe-Str. 43, 09107 Chemnitz, Germany.

Discover Education (2024) 3:55 | https://doi.org/10.1007/544217-024-00135-5

Check for
updates

@ Discover



Research Discover Education (2024) 3:55 | https://doi.org/10.1007/s44217-024-00135-5

student assessment quotient, specifically 519 SASQ in the World Bank collection, 527 SASQ in the Lim collection. If the
United Kingdom (UK) were set at the Greenwich native score of 100 (which would give a mean score of 98 to 99 for the
entire UK population, including immigrants), the results for Nigeria (around IQ 59/60) and Yemen (around 1Q 69/70) would
be considerably lower. For comparison: Lynn and Becker [35] found higher |IQ scores of 68 (Nigeria) and 72 (Yemen) in
their intelligence test collection for both countries, with the United Kingdom being the benchmark with an 1Q of 98.
Finally, based on PISA for Development studies (Programme for International Student Assessment in developing
countries) the education economists Lant Pritchett and Martina Viarengo [46], p. 1) came to the estimation that“The vast
majority of children in these countries would not reach the minimum targets.”

Such low results have triggered opposition, factual-scientific criticism, but also ethical debates and political-ideological
objections. For instance, Rebecca Sear [62], p. 1) wrote that Lynn and Becker’s dataset were “not fit for purpose”and “not
only inaccurate but systematically biased”. Or Kevin Bird ([6], p. 472) accused the Lynn data of “systematic bias". Of course,
all scientists, including those from other disciplines,' may condemn Lynn and Becker’s data, but if they were to use data
on student achievement, the results tend to be similar or even worse: Instead of intelligence test based 1Q 68 (Nigeria,
Lynn & Becker) they have to deal with student achievement based 1Q 84 or 71 (converted, UK as 99, Lim et al.) or IQ 64 or
59 (UK as 98, World Bank) and instead of 1Q 72 (Yemen, Lynn & Becker) they have to deal with 1Q 75 or 70 (UK as 99, Lim
etal.) orlQ 63 or 57 (UK as 98, World Bank).

There seem to be differences between data sources, but one cannot say—at least based on these two countries—
that Lynn and Becker’s IQ data systematically come to lower results. Thus, Russell Warne ([67], p. 219), an intelligence
researcher who compared the data from Lynn and Becker’s psychometric intelligence tests to various test surveys
assessing students (e.g. collection from the World Bank), came with the statement “a scientifically worthwhile endeavor”
to a much more nuanced position. It should also be mentioned that the student achievement studies seem to have some
kind of protective shield against criticism, although there are clearly dubious to fraudulent results here, which are not
corrected by most collections (deviating sharply upwards from other studies and neighboring countries: Kazakhstan in
TIMSS 2007 and Cuba in LLECE 1997 and 2005-2006; see [49], Appendix, pp. 2, 4).?

However, it cannot be denied that results in many developing countries are implausibly low. In particular, the 5% level
scores are extremely low for some countries: Student achievement studies typically provide not only mean scores but also
ability scores at the 95% level (“intellectual classes”, “smart fraction’, “skilled human capital”) and for the 5% level (“low
performer”). In Ghana, at the 5 percent level, students achieve an SASQ of 99 or an 1Q of 36 (four standard deviations
below the mean); when corrected for age (students are older or younger than the international mean) and extrapolated
to the entire age cohort inclusive adolescents out of school the results are at SASQ 58 or IQ 31. The corrections have been
even attenuated because we assumed that out-of-school youth in countries with lower achievement levels lose fewer
development opportunities by being out of school [49], Appendix, p. 9).

What can be the meaning of such low results? Can they be true at all? For example, Richard Nisbett [40] (pp. 214f.)
questioned their meaning:

“Let’s stop and think for a moment about what an 1Q of 70 might mean, if we took it seriously as an actual indicator
of intelligence of sub-Saharan blacks. ... Given what we know about people with such low IQs in our society, the
average African, then, might not be expected to know when to plant seeds, what the function of a chief might be,
or how to calculate degrees of kinship. Obviously something is desperately wrong with these African IQ scores.
They cannot possibly mean for the African population what they do for people of European culture.”

Or recently one of the student assessment researchers, Leslie Rutkowski [60]: “This adjusted score [from Lynn and
Becker] puts the population of Burkina Faso at just above intellectually disabled, according to the DSM-V, or what was
referred to as ‘mentally retarded’in early versions of the DSM!” Nisbett commented: “Obviously something is desperately
wrong”—but what is “obvious” to him, and what evidence does he use to support this assessment? Arthur Jensen [25] (pp.
367ff.) mentioned the same problem as Richard Nisbett (and Leslie Rutkowski): Low 1Q results seem to have a different
meaning for people in the US with European descent than for people with African descent. Based on“my own observation
and testing of pupils in special classes” Jensen [25] (p. 367) wrote:

! Rebecca Sear is a “demographer and anthropologist” at the “London School of Hygiene and Tropical Medicine” (21.06.2023, www.rebec
casear.org), Kevin Bird is a plant specialist. There is no evidence of training in psychometric diagnostics or student achievement studies.

2 Trends in International Mathematics and Science Study (TIMSS), Laboratorio Latinoamericano de Evaluacién de la Calidad de la Educacién
(LLECE).
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“In social and outdoor play activities... black children with IQ below seventy seldom appeared as other than quite
normal youngsters—energetic, sociable, active, motorically well coordinated, and generally indistinguishable from
their age-mates in regular classes. But this was not so for as many of the white children with 1Q below seventy. More
of them were somehow ‘different’ from their white age-mates in the regular classes. They appeared less competent
in social interactions with their classmates and were motorically clumsy or awkward.”

While for teachers white pupils with an 1Q of 70 and lower seem to be children with intellectual disabilities, black pupils
were not. However, the validity of IQ measures, e.g., for results in cognitive tasks in school that call for conceptual learning
and problem solving was similar for both groups. Jensen explained the differently competent behavior in cognitively less
demanding situations—black children being more successful—as an effect of different causes of low intelligence: While
in white children an IQ of 70 or less is caused by a severe neurological disability leading to general mental retardation,
in black children the low IQ is due to a more normal deviation from the mean. What is clear from Nisbett and Jensen’s
argument is that evidence is needed from people’s everyday world and their behavior in everyday situations.

2 Aims and outline of the study

The aim of the study is to examine whether the relatively low scores in cognitive competence tests in developing
countries are true or false. To check the credibility and meaningfulness of the results we will use different methods: We
crosscheck the values by comparing different sources of information, statistical analysis, and on-site reports. First, we com-
pare the results of different test paradigms (student achievement, adult achievement, psychometric intelligence tests).
Second, we compare the results of different test collections [1, 19, 32, 35, 49] (World Bank). Third, we predict results using
theoretically and empirically relevant predictor variables as education, wealth (GDP per capita) and background factors.
The prediction formulas are obtained on samples without the countries to be predicted and are then applied to them.
Finally, we use reports from schools on teaching conditions (e.g., [7, 38]) and descriptions of behavior in everyday life.

3 Method
3.1 Data bases
The following six plus one sources were used:

(1) Cognitive ability (Rindermann data set): Data from several student assessment studies were combined (PISA, TIMSS,
PIRLS, and others from 1991 to 2019; see [49, 55], updated March 2022).2 The student assessment mean was assem-
bled with data from psychometric intelligence tests from Lynn and Becker [35]. Adjustments were made for age
(depending on the country, students may be older or younger than the international average, older: malus, younger:
bonus) and school attendance (depending on the country, the percentage of young people attending school may
be higher or lower than the international average, higher: bonus, lower: malus). Student data from countries with
only regional data were adjusted to be (more) nationally representative (e.g., Shanghai for China). Dubious results
were eliminated (Kazakhstan in TIMSS 2007 and Cuba in LLECE 1997 and 2005-2006). IQ estimates that were not
directly measured but were based on neighboring countries were also corrected (malus). Great Britain was set at
around 99 (Greenwich norm: British natives at IQ 100, for GB including immigrants the national mean is at around
1Q 98 to 100).

Data are given for 199 countries (including estimated but corrected values based on data from Lynn and Becker
[35]).

(2) Student achievement (human capital): An average of cognitive ability or cognitive human capital (the authors call it

“human capital”) based on student assessment studies is presented by Angrist [1]. The World Bank research group

3 PIRLS: Progress in International Reading Literacy Study; study to assess the reading skills of fourth graders. For information on the other
studies, see Introduction.
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collected data for 163 countries and presents the results on a student rating scale with (traditionally) a mean (norm
value) of 500 and a standard deviation of 100.

(3) Cognitive human capital (learning): A score for cognitive ability based on student assessment studies and psychomet-
ric intelligence test data is presented by Lim et al. [32]. They call it“learning or education quality”. Data are reported
for 192 countries on a student assessment scale with (traditionally) a mean (norm value) of 500 and a standard
deviation of 100.

(4) Student achievement: Gust, Hanushek and Woessmann [22] collected student assessment studies and calculated a
mean score, which they call “mean achievement of students on a global scale”. A second measure gives the percent-
age of youth (not only students) in a country with at least a basic ability level, i.e. being at SASQ 410 to 420 or higher
(originally: share of children who do not reach basic skill levels, inverted by us to a positive variable standing for
above basic ability level). According to PISA, pupils at this level are able to identify information and carry out routine
procedures according to direct instructions in explicit situations. Data are given for 159 countries.

(5) Adult cognitive ability (adult competencies): The Programme for the International Assessment of Adult Competencies
(PIAAC) measured reading literacy, numeracy and problem solving among adults 16-65 years old (years 2011/12
and a further sample in 2014/15; OECD, [41, 43]). PIAAC uses a different scale (mean around 263, SD = 18). We trans-
formed the scores (formula constructed with countries that have results in both data collections) to the SASQ and
IQ scale. A mean is given for 33 countries.

(6) Psychometric intelligence: Lynn and Becker [35], internet: https://viewonig.org) summarized results from different
intelligence tests, which were carried out in different years and with different samples, to form a common mean.
Data quality varies between countries, e.g. for the U.S. (k=58) there are much more samples than for Argentina
(k=5). Measured results are given for 129 countries (in our study are no estimated values based on neighboring
countries). In further steps, they also combined psychometric intelligence test results with results from student
assessment studies (here not used).

(7) Figural intelligence: One reviewer suggested testing the stability of the results of psychometric 1Q tests using fluid
culture fair intelligence tests. Can similar results be found when utilizing such a culture-reduced, purely figural
method? We therefore used an additional (sub)sample of psychometric intelligence tests consisting only of Raven
Matrices tests. The four Raven Matrices tests CPM (Coloured Progressive Matrices, for children), SPM (Standard ...,
for older children and formerly adults), SPM + (SPM plus, for older teenagers and adults) and APM (Advanced ..., for
the above average ability levels) were combined to one common country Raven Matrices value. Results are given
for 104 countries [4]. Data were missing for a few multi-ethnic societies due to weighting problems, e.g. USA and
Brazil. The Raven Matrices are purely figural intelligence tests that load high on a g factor and measure reasoning in
a culture-reduced way. However, school and education also promote this culture-reduced form of intelligence (e.g.
for the CPM [45], or for the CFT, another culture-reduced test [63]).

The Rindermann, World Bank, Hanushek, OECD and Lynn datasets are improvements and extensions of previous
versions by these authors and institutions. All use results from international student assessment studies as PISA, TIMSS
and PIRLS and many also use data from regional studies as LLECE in Latin America or PASEC (Programme d’Analyse
des Systéemes Educatifs) and SACMEQ (Southern and Eastern Africa Consortium for Monitoring Educational Quality)
from Africa.

As suggested by others, we believe that for theoretical (cognitive and substantive) and empirical (correlation, factor
analysis) reasons, psychometric intelligence and student assessment studies measure fairly similar constructs (e.g., latent
r=0.83[271,r=0.73, [47, 50]). A (strange) problem is that in student achievement studies it is never really clear what the
scale values 500 and 100 stand for—which country sample when was exactly average? However, one can afterwards
standardize the values oriented to Great Britain (Greenwich) to 500 and leave the standard deviation unchanged.

3.2 Prediction formula
We used five variables to find the best formula for predicting cognitive ability at the country level. These variables are

considered important determining factors, correlates and consequences of high or low cognitive abilities on a country
and individual level [9, 22, 23, 26, 49]:
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Educational level (attainment) of society: Standardized values of three measures were averaged: 1. Adult literacy
rate—the ability to read and write simple sentences or similar basic skills (e.g., filling out an application form)—for
the population 15 years and older, from Kurian [30] (p. 349f.), N=195 countries). 2. Percentage of 12- to 19-year-olds
for 1960-1985 (in the interval of student assessment studies; they are now adults) who have completed secondary
school (N=117), from Mankiw et al. [37]. 3. The mean years of schooling of individuals 25 years or older for 1990,
1995, and 2000 (N=107), from Barro and Lee [2]. All authors used data from the UN or similar sources. The sum
(Cronbach a=0.93 in 101 common countries) is given for N=195 countries. School education is a very good predictor
of cognitive ability at the individual and national level and at the same time a causal factor for the development of
thinking ability and the expansion of knowledge (e.g., [56, 58]) (correlations at the international level see Table 4).
However, cognitive gains are not identical in different countries and with increasing length of schooling (diminish-
ing returns).

Wealth (income, output): Log per capita GDP from Maddison in 1990 international dollars [36], 2010 from Bolt and
van Zanden [8]. Since an income increase at a lower level arguably has much more impact on quality of life, we used
the natural logarithm of GDP. This converts nonlinear, exponential increases in “currency units” to linear increases
in more realistic “quality of life units”* The more recent Maddison dataset contains information on fewer countries
(N=117 versus 159), so we combined—after standardization—the 2010 and 2008 data; N=161.> According to
the theory of cognitive human capital, cognitive ability increases productivity and wealth, this at the individual as
well as at the institutional and country level (e.g., [14, 18, 22, 26, 51]). At the same time, health and environmental
stimulation, both of which depend on wealth, affect cognitive development (e.g., [12]). All in all, wealth can be used
as a predictor of intelligence at the level on nations.

Positively valued politics is the average of three political variables—rule of law, political freedom and democracy—for
alonger period back to the 1950s (a=0.88, N=201; [55]). Rule of law, political freedom and democracy are positively
influenced by cognitive ability and in longitudinal studies rule of law has a positive impact on ability (e.g., [44, 49]).
Religion (culture): Data on religions (percentage of adherents) were taken from the German Foreign Office (www.
auswaertiges-amt.de/www/de/laenderinfos), a country encyclopedia (Yearbook/Jahrbuch, [24]) and the CIA World
Factbook (www.cia.gov/cia/publications/factbook). Data, especially for developing countries, were often missing
or had to be re-estimated or corrected. For East Asia, Confucianism was assumed to be the predominant religion.
Some religions (Buddhism, Confucianism) overlap with general worldviews. An index was developed: Religions
were weighted according their support for education, rationality and achievement orientation (see [49], Sect. 10.8).
Data are reported for N=202 countries. Religions are worldviews and they take effect through the original message
(initial holy text), the exemplary of the religion founder and his role model function, the interpreted and revised
doctrine and its changing understanding over time and the lived practice in the present. Several studies show a
positive effect e.g. of Protestantism, Judaism and Confucianism (e.g., [5, 23, 49]).

Brain size (cranial capacity, evolution): Data on cranial capacity are from Beals et al. [3], p. 304, their Fig. 4). A student
assigned numbers to different countries based on map shading. Data for populations alive today (e.g., for Australia
and America) were estimated from frequencies in the countries of origin (N=184). Measurement deficits (e.g., results
from brain imaging studies of cranial volume would be better data) are more likely to lead to underestimation of
correlations. Brain size has a causal effect on intelligence [15, 31], but has the disadvantage of being somewhat
endogenous to wealth, i.e. not being totally completely independent of wealth [34]. However, for purely statistical
predictions (not for a theoretical explanation), as intended here, this is not a problem. Cranial capacity is not only a
measure of brain size, but also an indicator of evolution (which is also useful for predictions) [59, 68].

* Numerically identical increases at different levels have a different meaning: A $5,000 income increase from $5000 to $10,000 means for
the quality of life much more improvement than a $5000 income increase from $60,000 to $65,000. At the poorer level, the $5000 increase
has an essential impact on nutrition, health, housing quality and education. At the richer level, income increase means something like a
yearly update of smart phones. Therefore, in statistical analyses is usually taken the logarithm of wealth indicators [49] (p. 3).

5 We also checked three other alternative measures of income and wealth, including the Penn World Tables, the Human Development
Report, and Credit Suisse, but all of them were less correlated with cognitive ability, which is why we kept the Maddison measure (for the
goal of optimizing the prediction).
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3.3 Statistical analyses

We performed descriptive analyses (means, standard deviations, frequencies) and correlation and regression analyses.
We have grouped countries into the “First World” (West-North-South-Central Europe, North America, Trans-Tasman,
countries in East Asia that have been prosperous for decades or are among the old, culturally leading countries, rich oil
countries), “Second World” (former or still Communist countries in Europe and East Asia, more wealthy countries in Latin
America, poorer oil countries) and “Third World” resp. “Global South” (sub-Saharan Africa, South Asia, poor countries in
Latin America) category system. The division is somewhat arbitrary. This is not a major problem, however, as it is more of
a general question of (a) whether different data sets produce comparable results for groups of countries and (b) whether
a formula obtained in a richer group of countries can also predict results in a poorer group. For this purpose, the exact
composition of the country groups is less important. It doesn’t matter whether, for example, Saudi Arabia is in Group
1 or 2 or Colombia in Group 2 or 3. A continuous and more scientific variable would be GDP/c. The correlations of two
indicators of country development with the international collections of cognitive ability are shown in Table 4.

3.4 Qualitative descriptions

We rely on two sources here: First, descriptions of school, instruction and teachers. Information on teachers partly relates
to test results (tests applied to teachers). Second, we bring descriptions of ways of thinking and acting in everyday life
from other and own sources that allow inferences about cognitive abilities. But while the results of tests of cognitive
ability of hundreds of thousands of students with hundreds of test items can be summarized in one single number, the
descriptions of cognitions in real-life situations are much more extensive. If one were to consider such everyday situa-
tions as individual test items and require only 20 words for each description, then one would need 200 million words
for 100,000 people multiplied by 100 situations.® If at all, such descriptions can only be provided using a few examples,
which can then always be criticized for being unrepresentative. However, as Nisbett's critique of test scores and Jensen’s
response to such objections show, there is no way around looking at actions in everyday life. Life, not test results, is the
ultimate criterion for validity.

4 Results
4.1 Correlations among major international studies and collections on cognitive ability

We compared the results from six plus one data sets on cognitive abilities with each other via correlations (see Table 1).
The correlations between the different variables standing for national means of cognitive ability are high (on average
r=0.84 without the last column). The lowest correlations are found for the adult literacy study PIAAC with 33 countries (on
average r=0.78). One reason is that we only have data from a single survey here (PISA for comparison has been repeated
every 3 years and 2022 since 2000), the other is the reduced range of data, e.g. no country from sub-Saharan Africa or
the Arab world participated in PIAAC and only one from Latin America. The highest are found for the Rindermann data
set (on average r=0.89). One reason may be the larger data set (more countries and larger range), the other that several
corrections have been made in this data set (for age and school participation, for regional samples of larger countries, for
possible errors and fraud). The last column contains a subsample of psychometric intelligence tests, the figural culture-
reduced Raven tests. The correlations are very similar.

4.2 Means in major international studies and collections on cognitive ability

Tables 2 and 3 give means, standard deviations and frequencies for grouped “First World”, “Second World” and “Third
World” resp. “Global South” as well as for eight sample countries. It is important to note that the different datasets have
not previously been standardized together—this is particularly evident in the UK results, which vary between SASQ 489
and 527 (equivalent to d=0.38 or 5.70 1Q points). However, as far as the global patterns are concerned, it can be seen at

5 The longest article ever published in Intelligence journal described and analyzed cognition in everyday life: “Everyday life as an intelligence
test” by Robert Gordon [17] with more than 110 pages.

@ Discover



Research

| https://doi.org/10.1007/s44217-024-00135-5

(2024) 3:55

Discover Education

(L00'0 > d) 3uedyiubis A|jed11s13e)s de SUOIIR|D1I0D ||y
‘(uwnjod 3se| Juepunpai Ajjeinied aY3 INOYNM) £8°0 =4 S| SUOIIR|D1I0D G| JO UBSW DY 'SIN|BA PA}RWIISD SIPN|DUI 135 BIEP UUBWISPUIY dY] “DYVId }NPY 404 3daoX3 00 L < S3143UN0D JO JaquINN

0L 6ClL €€ 651 6l €1 661 (s9uuUN0d) N
960 L (61 '97) OI
640 640 L (91 "DvVId) HnpY
¢80 080 S0 L (€2 'MHD) pmis
€80 9,0 S0 880 L (8L ‘wr) DI+pMsS
80 6,0 L0 €60 /480 L (Lz'am) pms
€60 16'0 S8°0 16'0 £8°0 260 L (¢z"d) OI+pnis
i 43 (i
(uaney) [eanbiy [s€l ([€¥] DVVId) ([6L])3usw  ‘wr] edusbyRU+usW  IsuBuy “jueg pliom) (pa3epdn zzoz ‘uuewsputy [6v]
2duabyPIu]  dudbI|PY| AR NPy -9A31Yde JUSPNIS -9ASIUYDR JUSPNIS  JUSWISASIYDR JUSPNIS ) 3DUSBI|[9IU[ +IUSWIAASIYDE JUSPNIS

AMljige AIMUBOD UO S31pN3s pue SUOIID3||0D [eUOII_UISIUL Jofew Buowe suone(aiio) | djqel

@ Discover



| https://doi.org/10.1007/s44217-024-00135-5

(2024) 3:55

Discover Education

Research

ejep Jo Ayjige|ieae pue adueAs|al [edijod ‘azis uone|ndod uo paseq Palds|as 219M MO SN0 Sjdwexd *(YINOA JO 99 [S91IUNOD Ot YHM BILY Ueleyes-gns 1oj sbeiane)
sainpad0id aunnoi 10j Buipuels pauiene | [9A37 YS|d diseq 1Sea| 1 YHM (Jooyds apIsIno pue apisul) YyinoK jo abeiuadiad :,diseg 1ses)| 1e, ‘A13unod buidojansp auo Ajuo sapnjdul Dyy|d "Suoll
-BIADP pJBPUR)S PUB SUBDW JUSIIHIP Ul BUNsal (00S 38 SI[BDS [|e Ul SIAIIRU YN JO Sa13UNod dDJO Jou “63) pajedsal Jou INg “(00L =dS ‘00S =) 9|BIS JUSWISSISSE JUSPNIS B U S}NS3I ||y

70l 6ClL €€ 651 6G1 6l €l 661 N

(06) 96€ (L6) 96€ (¢€) zov (%62) %01 (€8) 86€ (69) Stv (€8) LLIY (¥8) 6L€ (@s) uespy

- L9¢ - %91 orve 61749 [43% 66¢ BS54}y yinos

0oLy oLy - %6¢C L9€ (X0} 4 8¢ €G€E 1dAB3

09¢ LSE ¢6¢€ %0€ £8€ 144% L0V 69¢ eIsauopu|

- (X0} 4 - %Ve 76€ 6V 17444 L8€ |izeig

17A% 1394 00S %9L €81 LES 81§ (YA4 eissny

- (4474 [45)4 %SL 06¥ [435 Les 98Y vsn

84 687 00S %18 €0S LTS 61lS L6V AN

00S €€s - %V6 €65 9€S 98§ 60S eulyd

€CE 14 ¢6¢€ %91 €E€E 807 8G¢E oce PHOM pAIYL

6L LTy 6Ly %CS 13974 Ly 414 S¢y  PHOM pu0od3S

98Y% (4474 L0S %SL L6t LS 60S LLY PlHOM IS4
[v] [61] [ce 'wi] ([L]‘3subuy jueg (p33epdn
(uaney) |eanby ([e¥] OVVId) [6l]1D1seqiseajjeabe juawaAslyde  2dUablj|DIul+Iusw PHOM) JUSW  ZZOT ‘uuewlapuly [61] ) 9ouabi|
2ouabljPIul  [g€] PduabljPIUl  AMjIqe }NPY  -Ju3DIad JUSWAARIYDY juapnis -9A31YDe JUBPNIS -9A31YDe JUBPNIS -|91U] 4+ JUBWIBABIYDE. JUSPNIS

(31825 DSYS ul) AMjIge SAIHUBOD UO S3IPN}S PUR SUOI}II||0D [RUOIIRUISIUI Jofew Ul suedy Z djqel

@ Discover



Research

| https://doi.org/10.1007/s44217-024-00135-5

(2024) 3:55

Discover Education

(YINOA JO 949 :SDLIIUNOD Ot YHM BDLIJY UeIeyes
-qns Joj abeiane) sainpadoid sunnod 1oy buipuels paulene | [9A37 YS|d JISeq 1sea| 1 YHm (Jooyds dpIsIno pue apisul) YinoA jo abejuadiad :,diseg ised| 1e, *A1unod buidojaasp auo Ajuo
S9PN|PUI DYYId "SUOIIBIASP PJepuB)S puB SUBSW JUBIDYIP Ul BUIlNSDI (0L 3. SD|eds ||B Ul SIAIRU Y JO S3LUN0D DO 30U “6'3) pajedsal Jou Ing “(SL=ds ‘00L =) 2|edS DI Ul S}nsal ||y

0L 6CL €€ 651 651 6l €91 661 N

(1) v8 (¥1)v8 (9) 66 (%62) %0 (¢1) S8 (€1)z8 (€L)z8 (€L)z8 (@s) uesy

- 6L - %91 9L L9 44 0L  ©dy Yynos

98 98 - %6T 6L 44 LL 8/ 1dAb3

6L 6L ¥8 %0€ €8 LL L8 08 elssuopu|

- S8 - %e ¥8 08 8 €8 |izeig

9 €6 00l %9/ 16 Lot 86 16 eissny

- 96 66 %S/ 66 00l 86 86 vsn

66 86 00l %L8 00l 66 86 00l N

00l solL - %6 801 Lot 0l Lot eulyd

€/ v/ ¥8 %91 S 124 €/ €L PHOM paIyL

68 68 L6 %S 06 /8 88 68 POM puod3S

86 9% ool %S/ 66 9 9% L6 PHOM 3sild
[v] 611 [ce'wrn]  ([1]:3subuy Yueg (pa1epdn
(uaney) [eanbi4 ([e¥]DOVWVId) [6l]D1segises|ieabe  juswaAsIyde  3du3bI||93Ul+IUsW PIHOM) JUSW  ZZOT ‘uuewapuly [6¥] ) 9duabi)
2ouabIP|  [SE] 9duabyPIU]  ANjIge YNPY  -1udDJad JUBWIDAIIYDY 1uspnis -9A31Yde Juapnis -9A3IYDe JUdpN1S -[91U] + JUBWIAASIYDE JUSpNIS

(9]e2s DI ul) A&j1ge 9A1IUBOD UO S3IPNIS pPUER SUOIIDS|[0D [UOIIRUISIUL Jofew Ul SUeS|A € 3|qeL

@ Discover



X

[¥g)

o

o

<

<

N

<

N~

N

<

<

<

P~

=)

S

=)

~

2

Q

e}

ke

3

v

s

= (L0°0>d) yuedyiubis A|jed13siie)s aie suole[a.10d ||y
69 ¥9'0 S9°0 SL0 ¥£°0 990 €0 990 uoljea.1105 uesy
€90 850 0s’0 0,0 £90 ¥9°0 S9°0 990 Aypeded [elues)

" 990 190 L90 0£0 L0 90 0£0 190 pawybiam uoibiay

i 650 €50 LS0 890 S9°0 S50 90 0s0 aAnisod sJ11jod

\MM 8L°0 [4A0] 890 S80 ¥8°0 9.0 €80 080 Bo| 5/dao

I 8L°0 ¥/.0 780 €80 €80 [4A] 180 €0 s}npe uonesnp3
uon [s¢] 611 [ze "wi] (- (po3epdn

-e|2110d 2ouabl  ([ev]DVVId)  [6l]21seqisesjjesbe  juswaAdlyde 2ouabl|PIul+IusW  IsubBuy “ueg plIop) 770T 'uuewspury [61] ) 9duabi|

S uesy -Pw  Aujgeynpy  -uadiad JUSWLASIYDY uspnIS -9A3IYDE JUSPNIS  JUSWDAIIYDE JUIPNIS -|91U] + JUSWSABIYDE JUSPNIS

S AJ[19e SAIHUBOD U SBIPNIS PUR SUOIIIS||0D [euOlIeUISIUI Jofew Ylm S3|gelieA Jo3dIpaid Jo suone|a1io) 3jqel

=)

o

L

o

>

¢}

2

a

<

4

©

o}

%]

]

o

@ Discover



Discover Education (2024) 3:55 | https://doi.org/10.1007/544217-024-00135-5 Research

Table 5 Prediction of national

e - Predictors 5 Variables Formula 1 (reduced, 4, with  Formula 2
cog.nltlve ablllty Ieve_l (student background) (reduced, 3, with
a§h|evement+ intelligence; politics)
Rindermann, 2022 updated)

Education adults 0.26 0.26 0.48
GDP/clog 0.28 0.27 0.35
Politics positive —-0.04 - 0.19
Religion weighted 0.28 0.26 -
Cranial capacity 0.39 0.39 -
Explained variance R? 74% 74% 52%
Mean |Q point difference 3.11 3.1 3.87
N (countries) 78 78 78

The cells contain standardized betas (8). “Mean 1Q point difference”: If one creates a formula for predicting
country 1Qs from these predictors, then in this sample of countries the measured value differs from the
estimated value by this 1Q score (in absolute values). Sample excludes Global South

Table 6 Means estimated for

e . Estimated cognitive ability (using educa- Estimated cognitive ability
cognitive ability based on tion, GDP/c, religion and cranial capacity, (using education, GDP/c and
amount of adult educatlo!'\, formula 1) politics, formula 2)

GDP/c and culture/evolution

or politics Measure SASQ 1Q SASQ 1Q
First World 477 97 474 96
Second World 427 89 429 89
Third World 332 75 350 78
China 488 98 401 85
UK 481 97 484 98
USA 499 100 512 102
Russia 446 92 446 92
Brazil 403 86 400 85
Indonesia 355 78 389 83
Egypt 367 80 368 80
South Africa 368 80 404 86
Mean (SD) 388 (73) 83(11) 397 (65) 85(10)

China in test results huge overachiever (ca.+60 SASQ), also Russia (ca.+ 30), South Africa in tests undera-
chiever (ca. — 80 SASQ). N = 159 countries. Example countries below were selected based on population
size, political relevance and availability of data
first glance that there is little difference in the results between the different data sets. “Third World” resp. “Global South”
or “developing countries” have on average a mean IQ of 73 to 75. The frequently criticized Lynn and Becker dataset comes
with IQ 74 to an exactly average result of all five broad data sets. According to the Gust-Hanushek-Woessmann data set
only 16% of all children in those countries achieve basic cognitive skills. The results of the psychometric intelligence test
do not depend on the tests chosen (i.e., the results when using all IQ tests or only the Raven tests are similar).

However, three additional remarks have to be done: First, the PIAAC data set comes for the Second and Third World to
much higher results (about 10 IQ or 60 SASQ points higher than the other data sets). The PIAAC data set is with 33 coun-
tries (compared to 129 to 199 countries) very selective—especially well organized, well developed countries participate.

Second, the Lim et al. results appear in the SASQ scale much better than in the 1Q scale. This is not only true for the
Global South, but for all countries, e.g. for UK:1Q 99 (z= —0.07) vs. SASQ 527 (z= +0.27). In the IQ scale the result is slightly
below the scale mean of 100, in the SASQ scale it is above. This is simply the result of my conversion from SASQ to 1Q.
There are three variants: (a) A simple direct conversion (IQ =(((SASQ-500)/100)*15) + 100), (b) one that sets Great Britain
at around 99 for all data sets and c) one that still produces comparable standard deviations. It was chosen here variant
b), but for the others a). And it must be added that the standard deviation of the Lim et al. data is much smaller: In the
common country sample (N=109) the SDs for Rindermann, World Bank, Gust and Lynn are between SASQ =83 and 89,
but for Lim et al. only 64. This causes the lower values to be higher.
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Table 7 Means measured and

Measured cognitive abilit
estimated for cognitive ability 9 y

Estimated cog-  Estimated cognitive ability

for selected countries nitive ability
Formula Rindermann 2022 Formula 1 Formula 2
(WB, Lim, Gust, PIAAC, LB) (with back- (with politics)
ground)

UK (Great Britain) 100 (98, 99, 100, 100, 98) 97 98
USA 98 (98, 100, 99, 99, 96) 100 102
China 101 (104,101,108, —, 105) 98 85
North Korea 103(-,93,-,-,-) 96 84
Russia 97 (98, 101,97, 100, 93) 92 92
Brazil 83 (82, 80, 84, -, 85) 86 85
Cuba 83 (99,97, 105, -, 84) 86 89
Ecuador 78 (81,76,83,-,78) 85 87
Cambodia 100 (87, 78, 74, -, 100) 71 79
India 74(75,72,77,-,79) 75 80
Indonesia 80(81,77,83,84,79) 78 83
Philippines 77 (75,70,78,-,92) 86 90
Egypt 78(77,72,79, -, 86) 80 80
Kuwait 78(75,70,78,-,92) 85 90
Nigeria 67 (59,71,70,-,68) 71 75
South Africa 70(72,61,76,-,79) 80 86
Latin America 78 (80, 78, 83, 88, 81) 86 86
Sub-Saharan Africa 68(70,69,71, -, 69) 71 75

Measured Cognitive Ability: results from the Rindermann data base (2022, revised version of 2018) and in
parentheses the values from the World Bank (WB), Lim et al., Gust et al., PIAAC (few countries) and Lynn &
Becker (LB); Formula 1: using education, GDP/c, religion and cranial capacity; formula 2: using education,
GDP/c and politics. Example countries were selected based on population size, political relevance, avail-
ability of data and given qualitative information (see text)

Third, there are major discrepancies when looking at individual countries: e.g., Russia has in the World Bank collection
518 SASQ points, in the Gust collection 483 (a difference of 35 SASQ or d=0.35). And this in data sets which are based on
the same original data from various student assessment studies. Sometimes there are strange methods of combining
data, such as using only TIMSS data as a benchmark or data source even when PISA is available, or not using data from
all years, or using only the math scale and not reading, etc. All (good) data should be used; good data could also be
weighted higher than qualitatively weaker ones. Another notable result is the relatively poor achievement of South
Africa in the Rindermann dataset: SASQ 299 (HR) vs. 352 (World Bank), 348 (Lim et al.), 340 (Gust et al.) and 361 (Lynn
& Becker). It should not be forgotten here that Rindermann corrects the data for the (older) age of the pupils and the
fraction of youth outside the schools. Since pupils in developing countries are often older and many children are not in
school, major downward corrections may take place here.

For the difference between psychometric intelligence and student achievement tests the same is true: There are no
general differences (First world mean in all collections: 97.60 1Q points, in Lynn & Becker intelligence 96; Second World:
90.20 vs. 89; Third World: 73.75 vs. 74, here excluding PIAAC with only one developing country). Again, there are some-
times major differences for individual countries (e.g., Iraq student assessment results were 355 SASQ points; 1Q tests in
the same scale were 429 points).

4.3 Estimated cognitive ability

We correlated the selected five predictor variables with all seven ability variables (Table 4). The highest correlations could
be found for adults’ educational level (on average r=0.78) and logged GDP per capita (r=0.78). Religion (culture) and
cranial capacity (brain size, evolution) correlate on average with ability r=0.66 and 0.63. For positive politics (rule of law,
political freedom and democracy) the correlation is the lowest (r=0.59). In comparison of the seven ability data sets the
highest correlations with predictor variables are found for the Gust, Hanushek and Woessmann and for the World Bank
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data (on average r=0.73 to 0.75). No systematic pattern is discernible, e.g. that Lynn and Becker’s intelligence variable
is more strongly correlated with a biological predictor and student assessment results more strongly correlated with
education; the correlations of all ability measures show the same pattern.

To generate the prediction formula, we used the ability dataset with the most countries (first column, Rindermann [49],
updated 2022). We excluded countries from the Global South (Third World, developing countries). Only that makes sense,
otherwise we would merely find what we put in before with a prediction formula. The aim is to examine whether one
would find roughly the same high (or low) results with predictor variables as with the use of tests in developing countries.

In a first regression analysis with all five predictor variables, this led to a high variance explanation (74%, R=0.86;
Table 5, first result column). However, positive politics showed an implausible negative effect (3= —0.04, r=0.60). Reduced
to four variables gives the same amount of explained variance (74%, R=0.86; Table 4, second result column). The variable
with the highest (standardized) beta is cranial capacity (3=0.39, r=0.59). However, education (r=0.64) and weighted reli-
gion (r=0.74) showed higher correlations with national ability levels, but the predictors (education, GDP/c and weighted
religion) correlate strongly with each other and thus “steal” each other’s predictive power (Appendix Table 8). Finally, since
there may be some (scientifically or politically motivated) reservations about the two background variables of culture
(religion) and evolution (cranial capacity), we performed a regression analysis with the two variables most strongly corre-
lated with ability, education and wealth, and with positive politics (Table 5, last column of results). The explained variance
is obviously smaller (F2: 52%, R=0.72 vs. F1: 74%, R=0.86); now politics also shows a positive impact (8=0.19, r=0.60).

We applied the two formulas for predicting cognitive ability levels (Table 6). The results for First and Second World
countries are less interesting (the prediction formulas were constructed using these country samples). Comparing results
from Tables 2 and 3 (Table 2 SASQ first result column and Table 3 IQ first result column) and 5 shows no or very minor
mean differences between measured and estimated data for those country groups (difference < 2 I1Q points). However,
countries of the Global South (Third World) achieve somewhat higher results using the prediction formulas. Neverthe-
less, using the more predictive formula including religion (culture) and brain size (cranial capacity) the improvement is
only 12 SASQ or 2 1Q points (z=0.12). That is negligible. Using the less predictive but more “pc”formula (with education,
GDP/c, politics), the improvement is larger (30 SASQ, 5 1Q, z=0.30).

Looking in different world regions, the largest improvements based on prediction values can be observed in
Latin America (rising + 8 points in IQ from IQ 78 to 1Q 86; Table 7). Depending on chosen formula, sub-Saharan
Africa rises by + 3 1Q points (formula 1, from 1Q 67.44 to 71.57) or by + 7 1Q points (formula 2, from IQ 67.44 to 74.12;
Table 7). Applying formula 2, but not the (more correct) formula 1 leads to huge decline in IQ in East Asia (formula
1:=11Q points, from IQ 102 to 101; formula 2: — 10 1Q points, from IQ 102 to 92). Two causes are responsible for this:
The relative poverty in China, Mongolia and above all in North Korea and the low level of democratic, liberal and
constitutional development in China and North Korea.

Overachievement in test results but underachievement in prediction formula (e.g., China, North Korea, Russia) may
indicate (a) biased measurement (e.g., positively selected samples or cheating), (b) potential for better societal devel-
opment based on cognitive human capital or c) flaws in the prediction formula or in the underlying causal theories.

In general, it is important to note that whenever values are predicted using regression equations, extreme values
tend to be less extreme (regression toward the mean). We can see this when comparing the standard deviations (here
with two decimal places). The general cognitive mean of Rindermann (Table 3, column 1) has a standard deviation
of 12.52 (in 1Q scale), the predicted values (Table 6, columns 2 and 4) 11.01 and 9.68. The general cognitive mean
negatively correlates with the differences between predicted and measured values (predicted-measured) at r= —0.52
and —0.67 (N=157 countries). Countries with good measured values lose something, countries with weak values gain
something. The negative correlation is larger for the worse second formula (less predictive, lower multiple correlation).

Looking at single countries there can be large differences between measured and predicted values. The estimated
values for China are lower, especially when applying (reduced) formula 2: measured value is IQ 101 (range IQ 101-108),
estimated is IQ 98 (formula 1 with culture and cranial capacity) or 1Q 85 (formula 2 with politics). This can be interpreted in
three ways: (1) Either the test results are wrong (e.g. because too many results come from the developed east and south
coast regions, e.g. Shanghai) or (2) the development of society (especially in wealth and politics) is lagging behind the
cognitive test results or, finally, (3) the formula is wrong (i.e., missing the relevant causal variables culture and evolution).
Regarding interpretation (1), it is also known that many inland children living in the east and south of China do not have
the right to attend school (and thus are not be tested) in their new homeland (HuKou system; [11]). In addition, results
from the student achievement studies are only published for a few regions in the east and south. Therefore, the values
for China from the PISA studies have always been corrected downwards in the Rindermann dataset (by SASQ—57 or
IQ—8.55). This may also be the reason why the value for China in the Rindermann data set (IQ 101) is at the lower end of
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the distribution of the values for China when comparing the data sets (IQ 101-108; Tables 2, 3. The other interpretation
(2) is that the good measured cognitive results suggest a favorable future development in terms of GDP/c and politics.
China showed in the last decades significantly higher economic growth than other East Asian countries, the west in
general and further emerging countries. In terms of political conditions, however, such a development has not been
observed since the 1990s in terms of the rule of law, political freedom, and democracy. Perhaps the theory of the eman-
cipatory effect of education, intelligence and knowledge needs to be adjusted; at least for human rights culture is more
important than cognitive factors [54]. Developments since World War Il in other East Asian countries speak in favor of a
cognitive-political modernization theory (e.g., Japan, Taiwan, South Korea). Let’s wait and see.

North Korea has never participated in any student achievement or psychometric intelligence test study. The only
data given is from International Mathematical Olympiads (IMO). The reported values are: measured “IQ” 103 (Lim et al.
offer 1Q 93; Table 7), estimated is 1Q 96 (formula 1 with culture and cranial capacity) or IQ 84 (formula 2 with politics).
It is difficult to put the positioning of the top 6 students (IMO) in a country (or a selection of these) on the scale of the
student achievement and intelligence test studies (i.e., rank 4 in IMO represents which SASQ or 1Q?). The ability level of
the intellectual classes (percentile rank 95) was used as the benchmark for comparison and the herby estimated value
was calculated down to the mean value. As always, the formula was developed using a country sample common to both
datasets. Of course, a value based on 6 students is never as meaningful as a value based on representative sampling,
even after corrections. North Korea has also been disqualified twice for fraud at the IMO.” However, it can be assumed
that after political reforms there will be a favorable economic development.

Russia (measured 97, range 93-101, estimated 92 in both formulas) is a further “test-overachiever”. There is no evidence
of fraud or low representativeness of the samples. It is more likely that the development of society (in GDP/c and politics)
that we use in our formulas lags behind its cognitive potential. A more positive development seems possible given the
cognitive (and other like mineral) resources.

Underachievement in test results but overachievement in prediction formula can be found in general in developing
countries; however, two caveats are necessary: The underachievement in test results is generally not large (maximum 5
IQ points) and applying formula 1 including culture and brain size it is only 2 1Q points—a small difference. The tests do
not appear to severely underestimate cognitive abilities relative to what societal and general conditions would suggest.
The still given underachievement in test results could point to further potential for a long-term increase in cognitive
abilities (FLynn effect): With good environmental conditions and their improvement, 1Q values could rise in the future.
Indeed, there are signs that the Global South is catching up [39].

However, for single countries there are huge gaps (see Table 7): For Namibia, Nigeria, South Africa, Philippines and
Kuwait the estimates are much better than the measured results, especially when using formula 2 without religion and
brain size. The much better prediction (established in First and Second World countries) using formula 1 than formula 2
(74%, R=0.86 vs. 52%, R=0.72) suggests that omitting the background factors culture and biology leads to biased results.

For Cambodia, the Philippines, Kuwait and somewhat less for Egypt, there are larger differences within the measured
results: The results of psychometric intelligence tests by Lynn and Becker seem to overestimate cognitive abilities—com-
pared to the sources from the World Bank, Lim et al., Gust et al. and PIAAC (if given). For Russia, Lynn and Becker get a
lower result.® However, sometimes Lynn and Becker’s results are closer to the predicted values (e.g., for Russia, but also
for Brazil, Kuwait and South Africa). It is likely that a grand average of all ability test collections would be more accurate
than any single result (see “Discussion”).

Two country comparisons reveal interesting conditions: Egypt and Kuwait are roughly at the same ability level despite
vastly different economic conditions. With the exception of the Lynn and Becker data, ability levels are IQ 80 and below.
But people in Kuwait are much richer: In our Maddison based data set in 2010 12,554 USD (Kuwait) vs. 4096 USD (Egypt),
looking at a list of more current data from the World Bank, IMF and CIA the numbers are around 46,000 USD vs. 13,800
USD.? Wealth itself seems not be crucial for intelligence and knowledge. But in the prediction formulas which both use
GDP/c Kuwait achieves considerably better results—between 5 to 10 IQ points better than Egypt. Mineral resources have
a positive impact on GDP/c but it seems not on (measured) cognitive ability.

Comparing Nigeria and South Africa shows as for Egypt and Kuwait similar cognitive ability levels, here around IQ 70
(Table 7). Both countries are quite average for sub-Saharan Africa. But the estimated values are much better for South

7 https://en.wikipedia.org/wiki/International_Mathematical_Olympiad#Penalties (21.09.2023).

8 According to an email from David Becker, 7 July 2023, there was a mistake regarding Russia. The correct psychometric result for Russia is
96.15, not 93.18 1Q points.

° https://en.wikipedia.org/wiki/List_of_countries_by_GDP_(PPP)_per_capita, retrieved July 1, 2023.
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Africa than for Nigeria. Also South Africans are (on average) somewhat richer than Nigerians, in our Maddison based data
setin 2010 5017 USD vs. 4740 USD, looking at a list of more current data from the World Bank, IMF and CIA the numbers
are around 14,672 USD (South Africa) vs. 5495 USD (Nigeria). Also in the Human Development Index (ranging from 0
to 1, the best) South Africa is better: in 2010 0.597 vs. 0.423 and in 2022 0.713 vs. 0.535 [65, 66]. South Africa probably
benefits from the institutions and economy built up in the past and from a small cognitive elite that still exists. Empirical
evidence in this direction is that the ability level of the intellectual classes in South Africa is particularly high (difference
between 95%-level and the mean 32 1Q points) compared to the world average (difference 22 IQ points) or the average
in sub-Saharan Africa (difference 27 1Q points).

Underachievement in test results but overachievement in prediction formula indicates (a) measurement problems, (b)
better than expected development, e.g. due to natural resources or cognitive elites or (c) flaws in the prediction formula
orin the underlying causal theories (this is especially true for the formula 2 without background variables).

4.4 Evidence from the field of education and the cognitive hermeneutics of everyday life

Education: Education is a very important determinant of cognitive ability development; attending one year of school is
equivalent to an 1Q gain of 3.39 points (e.g., [9, 58]). In the SASQ-scale this corresponds to 23 SAQ points. However, the
more knowledge loaden a scale the larger seem to be the gains, in student achievement or crystallized scales around
30-40 SASQ [33, 42], pp. 261f.). Finally, gains are larger in OECD countries than in non-OECD countries (41 vs. 32 SASQ,
OECD, [41], pp. 262), one cause could be the quality of schools and teaching. In addition to the scope of teaching, school
and teacher quality play an important role [21, 49]. Especially in sub-Saharan Africa, low teacher quality impedes instruc-
tion, with detrimental effects on pupils. Using tests from TIMSS 1995, Sandefur [61], his Figs. 4 and 5) showed that teachers
in Africa reach a competence level in mathematics comparable to that of eighth-grade students in Europe and East Asia.
This is even underbid by reports by Isaac Mbiti [38] (p. 116):

“Data from a variety of settings suggest that teacher subject knowledge is quite limited. In Kenya, sixth grade math
teachers scored about 50 per cent on an externally administered grade appropriate math exam (...). About 40 per
cent of teachers in Kenya, 20 per cent of teachers in Uganda, 5 per cent of teachers in Senegal, and 1.2 per cent of
teachers in Tanzania had the “minimum knowledge needed to be effective.”

Similarly Bold et al. [7], pp. 191-193, quotations compiled from their text and tables):

“For the language subject area, we formally define ‘minimum knowledge for teaching’ as marking at least 80 per-
cent of the items on the language test correctly. Only 7 percent of the language teachers meet this minimum. ... A
mathematics teacher is defined as having minimum knowledge for teaching if he/she scores at least 80 percent on
the tasks covered in the math curriculum up to grade 4. ... 15% can solve [a] difficult math story problem. ... AImost
one-quarter of the teachers cannot subtract double-digit numbers and one-third of the teachers cannot multiply
double-digit numbers.”

Just as one cannot believe the results of student achievement tests or intelligence tests, whether expressed on a 500-
point SASQ scale or a 100-point IQ scale, one cannot believe these reports: adults or even teachers cannot subtract the
number 19 from 567

One reason for low competence test results is that children often do not attend classes continuously, i.e., they miss
one or two days a week or do not come for a year or two, e.g., because they have to work (often for the family) or because
there is no money for school and transportation to school. On top of that, teachers are often absent. Again Bold et al.
[7], (p. 187, 189):

“In each school, during a first announced visit, up to ten teachers were randomly selected from the teacher roster.
At least two teaching days after the initial survey, an unannounced visit was conducted, during which the enu-
merators were asked to identify whether the selected teachers were in the school, and if so, if they were in class
teaching. Both assessments were based on directly observing the teachers and their whereabouts. ... Averaging
across countries, 44 percent of teachers were absent from class, either because they were absent from school orin
the school, but not in the classroom.

“Moreover, even when in the classroom, teachers may not necessarily be teaching. We carried out classroom obser-
vation as part of the survey, recording a minute-by-minute snapshot of what the teacher was doing, for a randomly
selected fourth-grade mathematics or language class. The percentage of the lesson lost to nonteaching activities
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varied from 18 percent in Nigeria, ..., to 3 percent in Uganda. ... Students are taught, on average, 2 hours and 46
minutes per day, or roughly half of the scheduled time.”

The same problem occurs in other countries of the Global South. E.g., in India, in unannounced visits to Indian primary
schools 25% of teachers were absent and only 45% were actively engaged in teaching at the time of the visit (“Three
unannounced visits were made to each of over 3700 schools.”; Kremer et al. [29], p. 659). And when teachers are there,
it's often not good either:

“A team of researchers who visited schools in India... found some teachers who kept schools closed or nonfunctional
for weeks or months at a time, drunken teachers, and a headmaster who expected the students to perform domestic
chores and babysitting. Sexual abuse of female students by male teachers is a problem in several countries. To the
extent that teachers do have incentives, these incentives are often focused on exam scores. Teachers often instruct
by rote, sometimes copying from textbooks onto the blackboard and having students copy from the blackboard
onto notebooks or slates.” (Glewwe and Kremer [16], p. 962)

For many of us, the incidents described are just as hard to imagine as the low test results—a school without teachers!
Could you imagine going to a hospital and not finding a doctor there?'? In the light of such conditions, it is no wonder
that student achievement and test results are very poor.

Everyday life: Now, however, one could object that what has been described here stands for “peculiarities”, institutional
deficits, in the field of education, but says nothing about the ability level of people in everyday life. What we need are
descriptions of thinking in daily life. We found a first hint in descriptions of teachers’ abilities. According to Bold et al.
[7]1 (pp. 191-193), only 7% of language teachers reached the minimum proficiency level, in mathematics it had been
68%. Teachers are certainly among the better educated and, on average, more intelligent adults in a society (they usu-
ally have a high school diploma and have studied, around 1Q 109, [69]). A study done in Nigeria and Germany (done by
a student, Luisa Falkenhayn, Rindermann et al. [57]) found a correspondence between a pattern in IQ based on Raven
Matrices (d=1.48) and epistemic rationality measured by everyday life examples (e.g. “Blowing wind is a phenomenon
caused by chains of causes and consequences subjected to natural laws.” [positive], “Only guilty persons can die because
of poison.”[negative] or” God is able to put money inside a person’s empty pocket if that person really needs money at
that moment.” [negative]) (d=1.85).

Before we start with descriptions from two countries, two qualifying notes in advance: (1) Certainly one can find
evidence of cognitive problems in everyday life everywhere. It is a hobbyhorse for opponents of the ruling American
president to find signs of stupidity or even dementia in him (e.g. in Ronald Reagan, George W. Bush or Joe Biden). At
the country level, we have described such examples of cognitive problems in everyday life for Germany [52]. (2) In
view of the current climate in science and society, it can be considered disrespectful to describe cognitive deficits
in others. However, the telos of truth always applies as orientation in epistemic-scientific processes, not a political
norm (e.g., [20, 49], pp. 211ff).

Nevertheless, it is never wrong to start with positive examples. In 1985, when | was 19 years old and traveling
upstream the Rio Cauaburi (far west in the Yanomami region in Brazil) in a boat with a group of gold miners and
South American Indians, | asked an Indigenous man, about 40 years old, in which direction the road from Sdo Gabriel
da Cachoeira to Cucui ran. The Cauaburi is an endlessly meandering river, nothing can be seen of the landscape,
only the forest walls to the right and left, like in a tunnel, only without a ceiling. The sky was overcast, and even if
the sun were shining, it would be too vertical at midday to help with orientation. A road (BR-307) runs somewhere
50-100 km away to the west from south to north. So my question was aimed at where the west is. And | asked the
Indian (in Portuguese) several times in different bends of the river, myself with the hidden compass in my hand. He
always pointed his arm properly to the west. How could he know that? He must have noticed every bend in the river
for days—we have been going for days—or every bend since we last saw the lower sun. Incredible!

Another day | went on a longer trip with another Indigenous man, about 18 years old, and a gold digger. The chief
had said that a plane with gold had crashed into the forest and we should look for it. In itself a crazy idea, because
in the jungle you can see only a few meters away and thus find nothing. Besides, you never know where you are.
The terrain was always flat and there was nothing to see except leaves (from the bottom, front, right, left and back)
and tree trunks. But the interesting thing was that after six hours of walking through the undergrowth, we came out
exactly where we started (and it was not the same way back). How did the Indian do it?

10 |n fact, there are studies examining the presence of health workers. In India, for example, 40% were absent during an unannounced visit
to health clinics [10] (p. 92).
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Finally, Amerindians have extraordinary visual perception skills. They see every bird in the distance in the branches,
and one Indian (another) found me in the Cauaburi River hiding among leaves and behind branches in the water. And
this despite the fact that the Indian was sitting in a fast-moving motorboat and had seen nothing but the monotonous
forest walls to the right and left of the shore for hours.

To put it in context, none of this is measured by our cognitive tests, which require mostly abstract thinking (and
language and knowledge in student achievement tests and in tests of crystallized intelligence). 16 years later, in
2001, when | tried to test Yanomami Indians (in the very east of their region in Brazil) with the Raven SPM, they did
not understand what was required, not even young Yanomami men with some knowledge of Portuguese and some
experience of modernity gained through visits to Brazilian cities (Boa Vista). Furthermore, Indigenous peoples are
not representative of Brazil or Latin America. However, these examples show how different people can be from us.
Cognitive abilities seem to vary greatly from country to country and culture to culture and people to people. People
are not the same, they are different.

A scientifically (for questions of education and intelligence) interesting country is Cuba. Cuba never participated in the
large international student assessment studies TIMSS, PISA and PIRLS. However, there exist results from the regional Latin
American Laboratorio Latinoamericano de Evaluacion de la Calidad de la Educacion (LLECE) study. In the LLECE scale,
the 1997 average of all participating countries is 259 points (“LLQ"), the range without Cuba is 230 (Honduras) to 271
LLQ (Argentina). But Cuba reached 350 LLQ, almost three standard deviations above the Latin American mean including
Cuba (d= +2.77) or two standard deviations above the next best achieving country Argentina (d= +2.40)! In 2006 the
pattern was similar: Cuba the best (d= +2.54 higher than the Latin American mean including Cuba). Who can believe
that? Cuba and socialist countries in general are notorious for data massaging [28]. According to the mentioned study, a
more detailed analysis of Cuban economic statistics revealed numerous omissions and contradictions. Often, e.g., in the
area of education (alphabetization) and infant mortality, terms are used differently than is customary internationally. On
these two indicators, Cuba seems to be the leader in Latin America or would even be better than the U.S.! According to
the authors, no Cuban would believe in official statistics, all figures were fake. The only amazing thing were that media
and others abroad would believe it.

In our Table 7, Cuba has according to the Rindermann data set an 1Q of 83, in Lynn and Becker 84, but in the student
achievement collections of the World Bank, Lim et al. and Gust et al., there are values between 97 and 105! These collec-
tions have used the LLECE results, which I have deleted. According to the Gust et al. data set, Cubans (SASQ 532 and 1Q
105) are the fifth smartest people in the world, smarter than, for example, Japanese, Koreans, Finns, Dutch, and North
Americans!

| was several times in the 1990es in Cuba. This provided an opportunity for observations relevant to cognitive ability.
One example: Many clocks were broken in Cuba, e.g. in private rooms, but also in train stations and on the streets. That
in itself stands for economic development, but it gave rise to a relevant observation: Out of a sudden idea without any
major ulterior motive (I hadn’t done any research into education and intelligence at the time), | came up with a riddle
or brain teaser:

“Imagine”, | pointed to my analogue wristwatch with dial and hands, “a clock is broken. It no longer works. It shows
the same time all day long. How many times a day does it show the correct time?” (originally asked in Spanish)

This question relates to daily life in Cuba because, as mentioned earlier, many clocks did not work. Of a sample of
about 20 people, 75% said, “this clock never shows the correct time”, 15% said “once” and 10% “twice”. A Cuban teacher
with better command of Spanish than me came in her survey to a similar distribution. | was perplexed and did not
understand. Why can’t they understand such an easy task? When | asked in Cuba tourists from Spain, Italy or Germany,
they always came up with the answer. But they also often began to suspect ulterior motives, were uncertain, what trick
was behind this question? For example, it was asked whether it related to east-west or west—east air travel and other
complex and verbose considerations.

At that time, | was not familiar with cognitive research. In Munich, | spoke to Professor Oerter, a renowned professor of
developmental psychology and interested in cross-cultural research. He said that according to Piaget’s theory, individuals
who have problems with the clock question have not developed the last or penultimate cognitive developmental stage
that enables abstract-formal thinking and cognitive perspective taking.

| then asked a teacher in Germany to ask her pupils the same question (April 2005, German Hauptschul teacher, voca-
tional track school). In 7th grade, 12 out of 26 pupils (46%) knew the correct answer, in 8th grade 15 out of 27 pupils (56%)
and in 10th grade 4 out of 5 pupils (80%). Thus, the Cubans surveyed would correspond to 6th or 5th vocational graders
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in vocational schools in Germany. If it is not an unrepresentative sample, this would correspond to an 1Q by Greenwich
standards of about 75-70 in Cuba.

Of course, my sample could not be representative. However, | also made a questionnaire study in Cuba [48]. 75 persons
participated, the majority between 18 and 26 years old. About 30% were (university) students or worked in skilled occu-
pations, and about 20% described themselves as white. The questionnaires were distributed by Cubans (in September
1997 in the region of Santiago de Cuba), and the individuals received $1 in appreciation (the minimum monthly wage
was about $20). In the answers, the verbal and mathematical aspects are of interest here:

On the one hand, a fairly liberal approach to Spanish spelling rules was noticeable: r-l, x-c-s-z, g-j, v-b and y-Il were
swapped. E.g., “cobral”instead of “cobrar’, “extraino” instead of “estraio’, “cojer” instead of “coger”, “cayar” instead of “callar”.
“H" at the beginning of the word and “s” at the end of the word are often omitted (e.g.,“Abana” instead of “Habana’, “todo”
instead of “todos”). Punctuation marks were rarely used. Capitalization was missing. The respondents simply wrote the
way they pronounce the words.

On the other hand, contradictory answers to duplicate questions and implausible information (contradictions between
different questions) were often obvious. For example, the number of intimate relationships with tourists in the last 8 years
and in the last 4 weeks was asked. Although the women and men were interviewed in a place with no tourists, most
gave relatively high 4-week numbers (e.g. 10 in the last 4 weeks) with relatively low total numbers (e.g. 20 in the last
8 years). Even if “time off” (home stay, off-season, long-term relationship, started dating only a few weeks or months ago)
is included, 20 would be too low. In the case of five persons, the stated age and date of birth contradicted each other (a
younger age stated than can be calculated from the reported date of birth).

Therefore, there is clear evidence of educational problems and cognitive deficits. Language was not mastered correctly,
contradictions between statements were not recognized (or were considered irrelevant) and there were problems with
arithmetic. Finally, they did not seem to care what potential readers of their responses thought about them or did not
think about it at all (no perspective-taking).The chosen sample was certainly not representative, there were no old people
(however, on average they are less educated than young people), and the middle class was underrepresented. Neverthe-
less, supporting evidence is lacking for a country that appears to be at the top of both officially reported formal education
and student achievement levels, rather the evidence suggests weak levels. Cognitive ability levels at around SASQ 525
or 1Q 100, as reported by the World Bank, Lim et al. and Gust et al., are certainly too high. Since the samples described
here appear to be somewhat below average (the middle class was underrepresented), an 1Q of 75 to 70 is probably not
correct either. Scores between 1Q 83 and IQ 89, as measured or estimated for Cuba (Table 7), seem more appropriate.

A second country in Latin America that we want to take a closer look at is Ecuador. Unlike Cuba, there are no excep-
tional results for Ecuador, its results are in line with the Latin American average, and the values of the different studies
do not differ much (Table 7; e.g., Ecuador in Rindermann data set IQ 78, Latin America |Q 78). The by the prediction
formulas estimated values, which are better on average for Latin America, are also better for Ecuador and are again
close to the regional mean (Ecuador measured 78, predicted 85 and 87, Latin America measured 78, predicted 86 and
86; Table 7). We also have data (Raven SPM, PIRLS-Reading, TIMSS-Mathematics, 161 9 to 14 year old pupils in 2009)
from on own study with Indigenous Ecuadorian children. The mean score here was IQ 71, in the remote highlands
it was IQ 65, near Quito 1Q 76, and in the Amazon lowlands 1Q 74 [53]. The result near Quito (IQ 76) was close to the
national average (IQ 78, Table 7), that from the highlands not. As in Cuba with the observational data, our sample was
not representative (too few people from the middle class). However, regardless of whether you look at the national
IQ or student achievement measurements, the national estimates (Table 7), as well as the data from the Indigenous
sample, they are all low, not as low as in Africa, but still weak. Unlike in the case of Africa, however, there have never
been any protests from the scientific camp or from certain political circles against studies on cognitive abilities and
their results in Latin America. Latin American scientists have even conducted intelligence testing studies themselves
and no doubts have been raised (e.g., [13]).

However, are these values credible? What does an IQ around 78 mean for everyday life? As for African countries and
India, we also have information on teacher absenteeism in Ecuador. During unannounced visits, 14% of the teachers
were absent [10] (p. 92). The special thing about Ecuador was that many teachers were absent on both visits—thus they
were so called “ghost workers”, persons who never teach. This certainly has adverse consequences for the development
of children.

In 2020 and 2021, | was in Ecuador three times (staying two weeks each time), | visited the two big cities (Quito and
Guayaquil), was in the sparsely populated highlands, in the Amazon lowlands, in the cloud forest and on the dry coast.
Many experiences of interacting with local people and coping with the demands of everyday life were completely

@ Discover



Discover Education (2024) 3:55 | https://doi.org/10.1007/544217-024-00135-5 Research

unremarkable, some of them excellent. For example, a corona test center in Quito worked particularly quickly, and the
result was received on the same day (compared to one to two days in Germany). However, there were also different
experiences:

In a hotel in Bafios de Agua Santa there was a note at the reception:“l Come back in 15 min.” (“Regreso en 15 minutos.
Gracias!") Of course, this information does not help. The only thing that was certain was that someone would come back
between 0 and 15 min (if the statement were true). A change of perspective was missing, to put yourself in the position
of the hotel guest, who does not know when the hotel employee left the reception. Like many occurrences, this one is
ambiguous: someone particularly clever could put down such a note and then stay away for hours. But that is rather
unlikely, it was a well-managed hotel.

Most of the time, as a traveler you only have limited contact with the locals. A brief conversation while shopping, at
the hotel reception, at the hairdresser. That was it. Only those travelers who have relatives or friends in the destination
country have a deeper insight. However, there will be a selection effect here—who do scientists have as acquaintances?
An exception could be a longer taxi ride: In February 2021 we made two longer trips with a taxi driver, first an afternoon
in Bafos de Agua Santa, then a full day from Bafos to Puyo including various excursions. Here one has contact with a
fairly average person from the country, not an academic, but also not a person from the economic underclass—after all,
he has a car, can drive it, pays for fuel and repairs, manages income and expenses. And as a passenger by his side, there
was plenty of time to chat with him, more than a whole working day. Examples from the communication (originally in
Spanish):

- Asfar as politicians and their evaluation were concerned, he only expressed sympathy and antipathy. There was no
statement about their political positions and the like. The fact that one had already lost twice in elections (Guillermo
Lasso) was the only attribute he mentioned.

- He claimed in the car while driving (not before deciding to go with him), the car had air conditioning. | was sitting next
to him during this. But his car did not have air conditioning. How can he assert something that the communication
partner can refute in the simplest way, something that is so obviously wrong?

- He claimed the rain would stop in 15 min, he said this every half hour.

- He claimed the day before that we would drive to the Rio Napo. | checked that with the help of a map. In my opinion,
that was way too far. Then at 3 p.m. on the day of the ride, he said it was too far. But this is not a completely clear
example. He could have said it the day before, just to get me as a customer, and not because he could not cognitively
assess time and distance appropriately.

- He called a (traffic) policeman “comisario”. However, a “comisario” is no regular traffic cop, but either a senior police
officer or someone who investigates crime.

- He called a red banana “hierba”, herb or grass.

- Hedid not buckle up with the seat belt, only in cities with possible police contact. In his opinion, that car passengers
do not have to wear seat belts (for safety reasons), but only in the event of a check (to avoid a penalty).

- He parked the car in the middle of the path. As a result, he obstructed others coming after him and then had to move
his car. Moreover, he made this mistake twice in a row.

- Hedid not know a single bird by name, although he made many trips with tourists to rainforest areas.

- At the end of the day, he complained that there had been no lunch. But at the same time he had never driven us to
an inn or everywhere we asked there was nothing (it was during the corona period).

- He first called crocodiles “caiman” and later “lagarto” (lizard, also caiman in Latin America). The term “lagarto” for a
crocodile is therefore not wrong, but misleading. However, it becomes incorrect when “caiman” was always used before
and the taxi driver agreed with my (checking) inquiry whether it was a herbivorous iguana (“iguana”). Finally, the term
“lagarto” in Latin America for a crocodile is also a sign of collective misjudgment. It represents an overextension of
the term. A dolphin is also not a fish and an earthworm is not a snake.

In addition to misjudgments and misstatements, there was no discernible learning and no discernible reflection by
him on his own speaking and thinking, no reflection on how what he said might be received by the other (perspective-
taking). Intelligence and conscientiousness can also play a role together here, influencing each other.

Further examples:
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- In Guayaquil, on a Sunday, | could not withdraw money from several ATMs (no money came out), but it was debited
from my accounts. It took several hours of time (of me and bank employees in Germany, otherwise in Europe, Ecuador
or the USA) to undo this. This never happened before in any other country.

- Ingeneral, itis often too noisy: On the bus, the movies and music are too loud. Also, the movies shown on the bus for
all passengers, including children, are often too violent (e.g., John Wick). (Both represent too much sensory stimula-
tion or low sensitivity). Buses, trucks, cars and motorcycles are sometimes extremely noisy. There is a lot of honking
and often you can hear car alarms. Commercials and election advertisements from trucks blasting the streets with
loudspeakers are very loud. Metal blinds of the stores that go up or down early in the morning, in the evening, and at
night are very noisy. People speak loudly. Houses do not have soundproof windows, even on roads, only single-pane
windows. Engine noises and voices penetrate uninsulated into apartments. None of this seems to be a problem for
them. However, research shows a negative impact of noise on cognition [64].

- Finally, this was the first time in my life that | have witnessed a racist insult: In the La Marin bus station in Quito, a “half-
black”man, about 25 years old, said to a darker black girl (also mixed race) about 5 years old, “Your mom is black and
ugly, black as oil."How can an adult say such a thing to a child?

All this can also be compared to swimming skills. In three different public swimming pools near Quito, no one could
be observed who could swim professionally (for example, breaststroke or crawl). It must be added, however, that admis-
sion to an outdoor pool costs $4 per adult and $3 per child (ages 2-12; 2021 Ilal6é near Quito); there is also no family
pass. Even in direct comparison with Germany (without taking into account differences in average income), this is more
expensive.'' Hardly anyone can afford to go swimming; moreover, there seem to be no professional swimming lessons.

5 Discussion

Low results in cognitive competence studies in the Global South, or, to put it more pointedly, poor results in developing
countries in intelligence test studies, have repeatedly met with reservations. Sometimes there was openly hostile polem-
ics against these studies. However, empirical evidence suggests that the test results are not that wrong.

The tests come from the tradition of intelligence or student achievement tests. The surveys were conducted in single
regional studies or coordinated by worldwide organizations in large-scale surveys. The scientists involved come from
the fields of psychology, economics, political science, health sciences, educational research and mathematics. Despite
this wide diversity and breadth of methods and disciplines, the results of the different paradigms and research camps
appear to be similar for the country groups. Correlations between different cognitive ability test collections are high
to very high (rs between 0.75 and 0.92; Table 1). The mean scores for Third World countries hoover around 1Q 73-75 or
SASQ 320-408 (Tables 2, 3). An obvious problem with such studies is the different calibration of the scales. For example,
the values for England (UK) are between SASQ 489 and 527 (a difference of d=0.38 SDs), in IQ between 1Q 98 and 100
(d=0.13 SDs). But this can be easily standardized, not only the reference point England can be equated, but also the
standard deviations. As can be seen from the results of the 1Q scale and the benchmark country England, this has (to a
certain extent) been done. No matter which method one chooses, which test collection or which test paradigm, devel-
oping countries achieve weak results.

However, there are sometimes major differences for individual countries (e.g., Iraq student assessment results were
355 SASQ points; 1Q tests in the same scale were 429 points). The same is true for comparing different test collections:
Results of grouped countries are similar, but single countries differ (e.g., for Irag, Gust et al. found 378 SASQ, but Angrist
etal. found 331 SASQ). Using education, GDP per capita and politics to predict test scores shows somewhat higher results
for the Global South (30 SASQ or 5 1Q points), especially for Latin America (rising 8 1Q points from 78 to 86 points in an IQ
metric) and sub-Saharan Africa (+ 3 to+ 7 IQ points, depending on chosen formula). The very fact that PIRLS and TIMSS
have either developed special (easier) tests (called prePIRLS) for some developing countries in order to better differenti-
ate in the lower ability range, or that they have used tests for the 4th grade in the 6th grade or for the 8th grade in the

" In the outdoor pool that | usually visit in Germany, admission will cost 3.50 euros in 2023, children 1.50 euros, a family ticket 7 euros.
According to the World Bank, the average GDP/c 2022 in Germany is 63.150 US dollars and in Ecuador 12.822 US dollars. Converted, the
equivalent entrance fee for an outdoor pool near Quito for a German would be (63,150/12,822) x 4 US dollars=19.70 US dollars. Or, the
German entrance fee converted to the income in Ecuador would be only 81 cents for an Ecuadorian.
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9th grade (e.g., in PIRLS 2011 for Botswana, Morocco, Honduras and Kuwait, in TIMSS 2011 in Yemen and South Africa),
speaks for larger ability gaps.

One could now criticize all of this in that only artificial tests were ever used. Maybe there are just different test-taking
skills and the real intelligence that shows in mastery of everyday life might indicate a worldwide similarity in cognitive
abilities. A test result is not reality, just a description of reality.

But also observational studies—initially at schools that are causally important for the development of cognitive abili-
ties—in many countries of the Global South point to problems in the scope and quality of teaching. Observations in
everyday life (spelling, written language, argumentation, behavior) indicate clearly recognizable weaknesses (or how to
put it?) in the cognitive area. For example, failure to take perspectives, not evaluating politicians according to political
criteria, making obviously false claims.

All'in all, it appears that the test results are credible. While the results are often surprising, the available empirical
evidence suggests that they are broadly accurate. One reason for doubting the data may be that Western scientists
too often work with WEIRD (western, educated, industrialized, rich and democratic) samples and too rarely spend time
on the ground in developing countries. It is simply necessary to talk to the local people, for a long time and in their
language. However, this will always only be possible on a random basis and test studies with hundreds to thousands of
participants will always be broader and more representative. Certainly, it will always be possible, especially for general
skeptics of the cognitive ability paradigm, to criticize details of the observations. A criticism that is certainly correct is
that in casual observations it is more the unusual that stands out and is worth reporting and not what one also knows
from home. So | shared here in the descriptions my experience in Ecuador with a receptionist in Bafios de Agua Santa,
but not the ones in hotels in Mindo (nothing special) and Riobamba (shop-talk about professional mirrorless cameras).
One have to systematize observational studies: Train several people in observation and then send them to, for example,
four countries with the greatest possible cognitive difference. The descriptions above can only provide a first indication
of what type of behavior should be observed.

Problems in the studies on individual countries should also not be swept under the carpet. In the case of Cuba (LLECE
study) or Kazakhstan (PIRL and TIMS study), there is a suspicion of fraud (transmitted results are far too good). And there
are considerable deviations between measured and predicted values (based on education, GDP/c etc.) for individual
countries (e.g., Cambodia and Namibia). Many countries have only participated in single surveys or regional studies. It
would be good for these countries to participate regularly in the major international student assessment studies (e.g.,
PIRLS, PISA or TIMSS). In order to improve outcomes and competencies, it is recommended to expand education provi-
sion (e.g., more children more years in kindergarten, extension of schooling) and improve teacher training. Where there
are large discrepancies between predictions and test results, the potential seems to be particularly large.

Despite all possible criticism of implausible-sounding results from cognitive ability studies, one should not forget that
even with “run-of-the-mill data” produced by large international organizations with hundreds to thousands of employees,
unusual results occur: Results on wealth (GDP/c at purchasing power parity/ppp) are also odd and strange for single
countries. e.g., according to the International Monetary Fund (IMF), Ireland is the richest country in the world, Guyana
is richer than France, Japan poorer than Andorra etc. And there are large differences between different sources for the
same variable, e.g., for Ireland, according to the IMF, $145,196 per capita; according to the World Bank, $126,905; and
according to the CIA, $102,500. The data are not exactly from the same year (2021-2023), but even then the results should
be more similar.'” The data on intelligence and knowledge per country are apparently not that bad. Only those who do
not like it as a whole, especially for political reasons, will probably never be convinced.

Without collecting new data, neither through test studies nor through observational studies, one could already further
improve the given data:

A. One could first average the results of all collections of cognitive ability studies (with or without standardization
beforehand). This would probably lead to more accurate values overall.

B. A bit more sophisticated: For each country, one could estimate ability levels based on other variables (e.g., using best
prediction formula 1) and also estimate results using ethnically and culturally similar countries, often neighboring
countries such as Belgium by means of France and Holland (and somewhat Germany), but also the United Kingdom
by means of Canada, Australia, and New Zealand (and somewhat Ireland and the Netherlands). The less good the
measured data are, the more uncertain the values are (e.g., in Cuba, North Korea, or Afghanistan), the more given

12 Source: https://en.wikipedia.org/wiki/List_of_countries_by_GDP_(PPP)_per_capita (16 August 2023).
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measured values should be replaced by weighted estimates. Student achievement studies such as TIMSS and PISA
take a similar approach to obtaining individual student data (i.e., estimating mathematics based on reading and
science scores, in addition using biographic information such as sex, migration status, parents’ education, scores of

other students in the same grade and school).

In this way, the results already given could be used to arrive at even more meaningful country averages.
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Appendix

SeeTable 8.

Table 8 Correlations

. . Education GDP/c log Politics posi-  Religion Cranial
among‘the predictors in the adults tive weighted capac-
regression analyses presented ity
in Table 4

Column 1 (all variables)

Cognitive ability (R, 2022) 0.64 0.57 0.60 0.74 0.59
Education adults 1 0.45 0.55 0.58 0.28
GDP/c log 1 0.69 0.62 0.05
Politics positive 1 0.82 0.16
Religion weighted 1 0.43

N=78 countries for all variables. Correlations and number of observations for all three regressions pre-

sented in Table 4 are identical (only the number of predictors vary)
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