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Abstract

Brazil became the ninth largest and fastest-growing economy in the world. In addition, Brazil has
acquired a leading position in the Latin American region. Recently, a positive correlation between the
mean |1Q of countries and their capacity to achieve economic growth has been found by psychological
science. However, several studies led by the British psychologist Richard Lynn have reported a mean
1Q of 87 for Brazil, which seems to be insufficient for explaining the current Brazilian economical
performance. The present article shows data of cognitive performance of 1192 Brazilian adults (46%
males) recruited from the general population of Minas Gerais state, and 1641 University students
recruited in universities from Amazonia, Bahia, Minas Gerais and Sdo Paulo states. Raven’s Standard
(general population) and Advanced (University students) Progressive Matrices were the instruments
used. The Raven scales are the most preferred tests in studies regarding national cognitive
performance. The results indicated a mean 1Q of 89 in the general population, thus a value not very
different from Lynn's estimative. However, the cognitive performance of top human capital,
concentrated in Brazilian public universities, was indistinguishable from the performance of
participants in universities of developed countries. The human capital with high cognitive
performance is the only segment of society able to produce and to upgrade technologies, move up the
development ladder and catch up with developed countries. Thus, it was concluded that the national
mean 1Q is not a good indicator of the potential for Brazilian intellectual and economic leadership in
the Latin American region. Instead, one of the best indicators could be the magnitude (and quality) of
the top human capital of Brazil, which was estimated in 20 millions of people. This number rivals the
human capital of developed countries in both quality and potential.
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Consideracfes sobre QI e capital humano no Brasil

Resumo

O Brasil se tornou a nona maior economia e a de mais rapido crescimento mundial. Além disso, 0
Brasil alcancou uma posicdo de lideranca na América Latina. Recentemente, foi encontrada pela
ciéncia psicologica uma correlacdo positiva entre 0 QI médio dos paises e sua capacidade de
crescimento econdmico. No entanto, varios estudos, liderados pelo psicélogo britanico Richard Lynn,
relatam um QI médio de 87 para o Brasil, 0 que parece ser insuficiente para explicar seu desempenho
econdbmico atual. O presente artigo mostra os dados do desempenho cognitivo de 1192 adultos
brasileiros (46% homens) recrutados da populacdo geral de Minas Gerais e 1641 estudantes de
universidades da Amazonia, Bahia, Minas Gerais e S&o Paulo. Os instrumentos utilizados foram as
Matrizes Progressivas de Raven, Escala Geral (populagdo geral) e Avancada (estudantes
universitarios). As escalas de Raven sdo o0s testes mais utilizados em estudos sobre diferencas
cognitivas em nivel nacional. Os resultados indicaram um QI médio de 89 na populacéo geral, um
valor ndo muito diferente da estimativa de Lynn. No entanto, o desempenho cognitivo do capital
humano de alto nivel, concentrado nas universidades publicas brasileiras, foi indistinguivel do
desempenho dos participantes de universidades de paises desenvolvidos. O capital humano com alto
desempenho cognitivo é o Unico segmento da sociedade capaz de produzir e aprimorar tecnologias,
elevar a escala de desenvolvimento e alcangar os paises desenvolvidos. Assim, concluiu-se que o QI
médio nacional ndo é um bom indicador para o potencial brasileiro de lideranca intelectual e
econdmica na América Latina. Em vez disso, um dos melhores indicadores poderia ser a magnitude (e
qualidade) do capital humano de alto nivel do Brasil, que foi estimado em 20 milhGes de pessoas. Este
nimero compete com o capital humano de paises desenvolvidos, tanto em qualidade quanto em
potencial.

Palavras-chave: QI brasileiro, Inteligéncia, Capital humano, QI nacional.

Consideraciones sobre Cl y capital humano en Brasil

Resumen

Brasil se ha convertido en la novena economia mas grande y de mas rapido crecimiento en el mundo.
Ademas, Brasil ha adquirido una posicion de liderazgo en América Latina. Recientemente ha sido
encontrado por la ciencia psicolégica una correlacién positiva entre la media del Cl de los paises y su
capacidad de crecimiento econdmico. Sin embargo, varios estudios dirigidos por el psicélogo
britanico Richard Lynn informan un CI promedio de 87 para Brasil, lo que parece ser insuficiente para
explicar su actual desempefio econémico. El presente articulo muestra los datos de rendimiento
cognitivo de 1192 adultos brasilefios (46% varones) extraidos de la poblacion en general del estado de
Minas Gerais, y de 1641 estudiantes universitarios reclutados en Universidades de Amazonia, Bahia,
Minas Gerais y S8o Paulo. Fueron utilizados los instrumentos Matrices Progresivas de Raven — Escala
General (poblacion en general) y Matrices Progresivas Avanzadas de Raven (estudiantes
universitarios). Las escalas de Raven son las pruebas mas utilizadas en los estudios sobre diferencias
cognitivas entre naciones. Los resultados indicaron un Cl promedio de 89 en la poblacién general, por
lo tanto un valor no muy diferente de la estimacion de Lynn. Sin embargo, el rendimiento intelectual
del capital humano de alto nivel, concentrado en las universidades publicas brasilefias no fue diferente
del desempefio de los estudiantes de universidades de los paises desarrollados. El capital humano de
alto rendimiento intelectual es el Gnico segmento de la sociedad capaz de producir y actualizar las
tecnologias, elevar las escalas de desarrollo y de alcanzar los paises desarrollados. Por lo tanto, se
concluye que el Cl medio nacional no es un buen indicador del potencial de liderazgo intelectual y
econdmico de Brasil en América Latina. En cambio, uno de los mejores indicadores podria ser la
magnitude (y calidad) del capital humano de alto nivel de Brasil, que fue estimado en 20 millones de
personas. Este nimero rivaliza con el capital humano de los paises desarrollados, tanto en la calidad
como en el potencial.

Palabras clave: Cl brasilefio, Inteligencia, Capital humano, CI nacional.
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IQ of Nations

Since the publication of the book “IQ and
the Wealth of Nations” (Lynn & Vanhanen,
2002, 2006), national 1Q has constituted a
source of inspiration and reference for recent
social, economic and psychological cross-
cultural studies. In that book, Lynn and
Vanhanen estimated the mean 1Q of 185
nations from studies in which intelligence tests
were administered to samples of population.
For most countries, 1Q was derived from the
Raven’s Progressive Matrices — Standard and
Colored Scales — a non-verbal reasoning test.
For other countries, a variety of other tests —
like Draw-a-Person Test or Wechsler Adult
Intelligence Scales (WAIS) — were used. In
summary, Lynn and Vanhanen presented the
following cognitive geographical configuration:
Kalahari inhabitants have a mean 1Q of 54,
Australian’s aborigines an 1Q of 62, Sub-
Saharans 1Q 67, South Asians and North
Africans 1Q 85, Pacific Islands inhabitants 1Q
85, American natives 1Q 86, Southeast Asians
IQ 87, Artic inhabitants 1Q 91, Europeans 1Q
99, East Asians 1Q 105. Specifically, the Latin-
American continent had mean 1Qs that ranged
from 79 (Guatemala) to 91 (Costa Rica) in
Middle-America (M=83.43; SD=2.64) and
from 80 (Equator) to 96 (Argentina and
Uruguay) in South America (M=89; SD=5.08).
Moreover, Lynn and Vanhanen asserted that
differences in national income (measured by
per capita Gross Domestic Product-GDP) could
be attributed to national differences in 1Q
insofar as the correlation between 1Q and GDP
was about 0.7.

As expected, the Lynn and Vanhanen
(2002) results for national differences in mean
IQ became rapidly known in several scientific
settings. For instance, during 2006 and 2007,
papers on national 1Q were the most cited in the
journal Intelligence (Wicherts, 2009). The
popularity of these research results is based on
a ubiquitous and strong association between
national social indexes and mean 1Q of citizens
found by diverse researchers. Beyond wealth
(Dickerson, 2006; Jones & Schneider, 2006;
Whetzel & McDaniel, 2006), national 1Q is
related with life expectancy (Kanazawa, 2006);
rates of secondary education enrollment,
illiteracy, and agricultural employment (Barber,
2005); crime (Rushton & Templer, 2009); tests
of educational achievement (Rindermann,
2007); production of technological knowledge
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(Gelade, 2008a; Jones & Schneider, 2010);
atheism (Lynn, Harvey, & Nyborg, 2009;
Reeve, 2009); educational achievement (Lynn,
Meisenberg, Mikk, & Williams, 2007; Lynn &
Mikk, 2007); scientific productivity measured
by articles published (Morse, 2008); fertility
rate (Reeve, 2009; Shatz, 2008); infant and
maternal mortality rate (Reeve, 2009);
HIV/AIDS rate (Rindermann & Meisenberg,
2009); and social inequality (Meisenberg, in
press).

Therefore, the robust association between
national 1Q and notable social variables
supports the ranking of national 1Q elaborated
by Lynn and Vanhanen (2002, 2006), despite
the use of a variety of tests, epoch of studies,
and size of samples analyzed. Moreover, the
similarity of mean 1Qs of neighboring nations
was recently confirmed through new studies
(Gelade, 2008b; Lynn & Meisenberg, 2010)
that supported, in general, the trends that Lynn
and Vanhanen had reported.

According to Lynn and Mikk (2007), the
association between national 1Q and social
variables is causal and reciprocal. In addition,
Lynn and Vanhanen (2002, 2006) asserted that
a national 1Q of 90 is needed to adopt modern
and sophisticated technologies, which would
not occur in countries with mean 1Q below 80.
Why an IQ of 90 is a crucial cutoff for modern
development of a country is unknown. But, one
can infer that if the national mean trends in 1Q
are valid, then the low mean 1Q of the majority
of Latin-American countries could explain the
low performance of these countries in
international school achievement assessments
such as PISA [Programme for International
Student Assessment] conducted in 2000, 2003,
2006, and 2009. In these assessments, Latin-
American countries occupied the lowest
positions. The association between the PISA-
2009 results (emphasis in reading) and 1Q of
nations was 0.79, as shown in Figure 1.

After considering the results from previous
studies, the final message to be understood is:
at a national level, as well as at the individual
level, positive associations are found between
intelligence, education, health, and wealth.
Although causal pathways among these
variables are not known (Rindermann, 2008;
Rindermann, Flores-Mendoza, & Mansur-
Alves, 2010; Hunt & Wittmann, 2008), an
increasing consensus can be seen in political
and academic settings about mental capital and
its influence on the prosperity of nations
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Figure 1 — Scatterplot of Pisa 2009 performance on 1Q of 59 nations

(Beddington et al., 2008). Thus, investigations
of the connections between intelligence and
indicators of social development and wealth
deserve considerable attention by all
developing countries.

Brazil

The present essay refers to a Latin-
American country: Brazil. This country is
located in South America and possesses an
extensive territorial area of 8.514.877 km?, with
approximately 190.756.799 habitants (census
2010), 83.5% living in urban areas, a fertility
rate of 1.95, and 4.5% of the population above
70 years old (www.ibge.gov.br). Its economy
is the world's tenth largest at purchasing power
parity (PPP) exchange rates with a total labor
force corresponding to 100.9 million (5°
worldwide position) and a per capita GDP-2008
(PPP) of Us$ 10,100
(www.cia.gov/library/publications/the-world-
factbook/index.html). The middle class grew
from 42% in 2004 to 52% in 2008 (Neri, 2008).
The Gini index of Brazil fell from 0.593 in
2003 to 0.552 in 2007 (10" position of social

inequality), and since 2005 Brazil has been in
the group of countries with a high human
development  index (70"  position)
(www.undp.org). According to the World
Bank, several social problem indexes fell:
poverty rate (from 39.4% in 2003 to 30.3% in
2007), unemployment (from 12% in 2003 to
9% in 2008) and infant mortality (from 50:1000
in 1990 to 21.1:1000 in 2005). On the other
hand, school enrollment in basic education rose
from 85% in 1990 to 97% in 2005
(http://www.lac-developmentmarketplace.org/).
The country is considered to be one of the
group of four emerging economies called BRIC
(the initials of Brazil, Russia, India, and China),
a term created in 2001 by Goldman Sachs, a
bank holding company.

Brazilian industry is highly concentrated
geographically in metropolitan areas located in
the Southeast/South of Brazil such as S&o
Paulo, Rio de Janeiro, Minas Gerais, and
Paranda. At present, the Brazilian economy is on
the rise. Thanks to continual sound
management, the country is facing the impact
of recent global economic problems more
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efficiently than it had in the past. In addition,
beyond high levels of sophisticated agriculture
and automobile production, Brazil, through the
company Embraer (created in 1969), became
one of the largest aircraft manufacturers in the
world (www.embraer.com.br).

The formidable advancement of Brazil is
also noted in its academic and scientific
indexes. For example, according to the Science
Watch of Thompson Reuters, Brazil’s percent
share of world literature has grown from 0.56%
in 1989 to 2.02% in 2007 especially due to
areas such as Agricultural Sciences (15"
worldwide position), Plant and Animal Science,
Microbiology, Pharmacology and Toxicology,
and Environment/Ecology (King, 2009). The
number of Masters and PhD students produced
in Brazil grew five and seven times,
respectively, from 1990 to 2004
(www.inep.gov.br). Moreover, to respond to
the scientific communication exchange needed
in the Latin American and Caribbean context,
Brazil created the database “SciElo” in 1998 to
serve as an online open access scientific
electronic library. For that reason is
unsurprisingly that Brazil exports technology to
almost all of its neighboring countries. With
this impressive data it is not without reason
that, up to now, Brazil occupies a political and
economic leadership in Latin America. In this
sense, Brazil recently created the Union of
South  American Nations (UNASUL, its
Portuguese acronym) based on the European
Union, in which countries from South
American trading blocs (Mercosur and the
Andean Community) were integrated.

What is the human capital on which Brazil
counts for maintaining its socio-economic
growth and its leadership? According to Lynn
and Vanhanen’s studies (2002, 2006), Brazil
has a mean 1Q estimated at 87 (already adjusted
by Flynn effect or cognitive gains across
generations). Lynn and Vanhanen arrived at
this mean estimate based on data from 160
adolescents collected in 1966 using the Raven’s
SPM and data from the Coloured Progressive
Matrices (CPM) collected in 1966 (n=505),
1982 (n=1,131), and 1988 (n=1,547). The data
in these studies were collected in Rio de Janeiro
and S&o Paulo for SPM (Natalicio, 1968) and
CPM (Angelini, Alves, Custodio, Duarte, &
Duarte, 1999), respectively.

Even after adjustment, a mean 1Q of 87
does not seem to represent a cognitive level
sufficient for any country to promote regional
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leadership as Brazil does currently. Thus, new
analyses with updated data are necessary for
confirming that the mean 1Q of Brazil is as low
as Lynn and Vanhanen reported.

Confirming the mean cognitive level
of Brazilian nation (SPM)

Most studies on national 1Q that Lynn and
Vanhanen analyzed were based on estimated
national achievement wusing the Raven's
Standard Progressive Matrices (SPM) because
it is considered to be a measure that is “free-
culture” (Jensen, 1998) and because it has been
used extensively in several countries. In a
similar way, we used data from the same
instrument for analyzing the cognitive
performance of Brazilian adults, specifically
adults from Minas Gerais state.

Participants

We used a large Brazilian dataset for
statistical analysis, which comprises 1192
adults (46% males), aged between 16 and 65
years (M = 24.8; SD = 9.5). The majority of
participants (76.6%) were born in Minas Gerais
state, and the other 23.4% were from ten
Brazilian states. However, all participants were
residing in Minas Gerais state, specifically in
Belo Horizonte city, during the period of
testing. Minas Gerais state is located in the
west of the Brazilian southeastern region and
borders with six states (S0 Paulo and Rio de
Janeiro included). With 19.765.000 people,
Minas Gerais is the third most economically
developed Brazilian state, and its DHlI
corresponds to 0.80 [www.ibge.gov.br].

Before analyzing our dataset, we knew
that, depending on recruitment, there could be
serious bias in the interpretation of results
(Madhyastha, Hunt, Deary, Gale, & Dykiert,
2009). Thus, we analyzed our dataset on the
basis of five sampling criterion proposed by
Wicherts, Dolan, and van der Maas (2010):
Random selection, stratification, health status,
normal SES, and representativeness.

Random selection is achieved when all
members of the population have an equal
chance of being selected as part of the sample
(e.g., selecting subjects from a list of schools,
universities, or electoral register). Considering
this definition, our sample certainly is not-
probabilistic, but instead was recruited by
convenience (or acceptance of subjects).
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Stratification:  stratification refers to
particular  demographic  variables  which
characterize the samples. In our case, we
strived to invite participants from all SES, race,
and educational levels in order to achieve
reasonable stratification.

Health status: Refers to capacity of
participants to respond adequately to the
materials used in the study. In our case, all
participants were attending normal school,
university, or selective process. In the case of
people above 50 years, they were tested in their
home by collaborator psychologists, and no
participants were inactive due to illness.

Normal SES: Our dataset is probably one
of the few datasets on national 1Q with
information regarding distribution level of SES.
However, we have this information for only
59% of the total sample. The majority of the
remainder with no data about SES was
composed of job applicants whose posts varied
from administration auxiliary (low complexity)
to manager business / teacher in private high
school (middle-high complexity). Since jobs
are associated with SES (Gottfredson, 2006), it
is possible to infer a broad heterogeneity of
SES for the sample remainder too.

Representativeness: Refers to a subset of a
statistical population that accurately reflects the
members  of the entire  population.
Representativeness has less to do with the right
sample size than with the right target. In our
case, we invited young people (16-18) only
from public high schools due to the fact that
private high schools did not permit the testing,
while people above 18 years old were recruited
from universities (public and private). Note that
public Brazilian universities have a rigorous
student entrance examination system whereas
private universities do not select their student.
In addition, in our dataset, a segment of
Brazilian young people was trying to enter
university and was attending preparatory
courses. Hence, in our dataset, we had young
people representing broad cognitive
heterogeneity. The recruitment of adults above
25 years old was more difficult. Considering
that adult people work in jobs of different
complexity levels according to their
educational level reached, we recruited adults
from  friendship  networks and  from
psychological assessment centers for driving
license or selection process of human
resources. Finally, for obtaining adults above
50 years old, we used social network and
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friendship networks (especially for testing
retired adults). In the case of the
representativeness with regard to sex, it is
known that in social-behavioral studies with
adult people samples in Brazil, obtaining a
sample that is equitable for both sexes is
problematic due to higher mortality rates for
men than for women, especially in early
adulthood. For instance, in 1980 the probability
of death for a Brazilian man who was 20-24
years old was twice as high when compared to
a woman of the same age. In 2008 the
probability of male death increased over 4
times that of a same-aged woman
(http://www.ibge.gov.br/home/estatistica/popul
acao/tabuadevida/2008/defaulttab.shtm). Other
factors also contribute for inequality in the
percentage of males and females in studies,
such as males having higher drop-out rates
from school. Hence, it is unsurprising that
female participants (54%) predominate in our
dataset. Last but not least, to avoid samples
concentrated in the capital, we tested people in
the interior of Minas Gerais State (11%).
However, even among people tested in Belo
Horizonte (Capital), 60.8% declared they were
from 92 towns located in the interior of Minas
Gerais state. Probably, this reflects evidence of
known migration from the countryside to the
big city. Table 1 indicates the composition of
the Brazilian sample.

As shown in Table 1, our samples appear
to be relatively representative of the Brazilian
population on most dimensions, but our
samples tend to have higher levels of education
and to be more representative of the middle
socioeconomic class than the Brazilian
population. Because of this, our samples had a
slightly higher rate of urbanization (88%)
relative to the population (81%), and a higher
rate of atheism (21%) than the overall
population (7%).

Instruments

To estimate the Brazilian mean level of
IQ, the performance of Brazilian adults on
Raven’s Standard Progressive Matrices (SPM)
test (Centro Editor de Psicologia Aplicada
[CEPA], 2001a) was analyzed. The SPM test is
presumed to be a good measure of Spearman's
g factor (Jensen, 1998). It contains 60 items,
and the coefficient alpha for the sample of this
study was 0.93. The SPM test was administered
between August of 2006 and October of 2009.
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Table 1 — Socioeconomic and demographical information of SPM sample
Brazil MG Sample SPM
Variables Categories [2006] [2006] [2006-2009] [Sample]
% % % M SD
SES 1[A1-A2) 6,0 6,0 9,2 52.6 4.8
N= 706 2 [B1-B2] 23,0 21,0 46,7 49.8 8.4
- 3[C] 36,0 38,0 36,3 46.6 9.9
4 [D-E] 35,0 36,0 78 40.6 11.0
Race? White 49,7 46,2 46,6 50.6 8.2
N =703 Brown 42,6 45,0 38,6 48.5 8.6
Black 6,9 84 13,5 43.8 11.2
Instruction University 18,0 26,0 49,6 50.3 6.0
N=1175 High school 33,5 37,6 46,7 41.7 9.8
[Adult pop.] Primary school 48,5 36,4 3,7 34.8 12.5
Origin Urban 81,2 82,0 88,4 48.7 8.8
N =815 Rural 18,8 18,0 11,4 48.5 9.9
Religion® Catholic 73,6 78,7 471 48.5 9.3
N =749 Protestant 15,4 13,6 17,0 454 9.8
Other 34 3,0 14,8 50.2 8.4
None 74 4,6 21,0 50.9 8.2
Political orientationc None e e 56,1 47.3 9.9
N =740 Left—Centerleft = e 18,5 49.9 7.9
Centre - e 12,7 51.0 7.7
Right - Centerright = - 11,5 50.3 8.9
Birth order 1T e e 27,8 49.9 8.7
N=738 2 e e 324 49.7 8.0
3 e e 20,3 494 94
4 (orabove) e e 19,5 43.4 9.9
Marital statusd Single 340 - 60,5 49.3 8.3
N=913 Married/ living together 566 - 12,6 43.0 11.8
Divorced 47 2,8 45.0 6.6
Widow/Other 47 0,7 33.3 16.5

% From 1940 to 2006, white and black people decreased approximately -20.5% and -51.5% respectively while
brown people grow up 81.0%. Source: IBGE, Sintese dos Indicadores Sociais, Tabela 8.1 - Populagéo total e
respectiva distribui¢do percentual, por cor ou raca, segundo as Grandes Regides, Unidades da Federacéo e
Regides Metropolitanas - 2006. www.ibge.gov.br

Y In 1940 the percentage for each religion was: Catholic 95.0%; Protestant 2.6%; Other 1.9% and no religion
0.2%. Source: www.ibge.gov.br

¢ Paiva, Braga and Pimentel (2007) reported 67% of voters without any political preference.
¢ Source: Gortexz, Lazo and Magalhées (2008).

Part of the sample that responded to the
SPM test agreed to fill out a social-economic
guestionnaire too. This questionnaire consisted
of several social-demographic items (e.g. race,

birth position, religion, etc.) and questions
related to “Critério Brasil'”, a reliable measure

! See www.abep.br
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of social segmentation of the Brazilian
population. “Critério Brasil” is based on two
sources: available resources at home, and
parents’ level of education. The points
accumulated by each item are calculated and
converted to a classification scale. In 2006,
seven categories were valid, and, in 2008, eight
classifications (the C class was divided into C1
and C2). For this study, four categories were
considered: 1 (Al and A2 = average U$
3646,25), 2 (B1 and B2 = average U$ 1260,5),
3(Cand C1/C2 = average U$ 490) and 4 (D
and E = average U$ 204)°.

Procedure

The administration of the test was lead by
the authors of the present study and by
psychologists who collaborate with the
Laboratory  of  Individual  Differences
Assessment of the Department of Psychology
of the Universidade Federal de Minas Gerais.
Testing was done in group settings (for young
people) and/or individual administration (for
older people, generally above 50 years old).

Results

First, we examined the distribution of
scores on the SPM. We observed that the
distribution had a significant negative skewness
(-1.678/0.071) or a long left tail. Thus, our
dataset shows a great departure from symmetry.
In addition, we found positive Kkurtosis
(3.369/0,142), which indicates that, relative to a
normal distribution, the observations are more
clustered about the center of the distribution
and have thinner tails in the extreme values of
the distribution. The asymmetry is expected
insofar as the SPM test is currently being
resolved with more facility by people than in
the past, due to Flynn effect (cognitive gains
between generations). The long left tail does
reflect high variability, and it seems
characteristic of developing countries, in
particular. More cognitive homogeneity is
found in developed countries, probably due to
samples drawn entirely from educated
segments of  Western  societies.  As

> The average was based on monthly income of
2006 (1R$ = U$2,177) and 2008 (1R$ = U$1,837).
In 2006/2008 the monthly income for each class in
Real coin was: Al (7793 / 9733); A2 (4648 / 6563);
B1 (2804 / 3479); B2 (1669 / 2012); C (927 / 650
for C1 and 395 for C2); D (424 / 485) and E (207 /
277).

Flores-Mendoza, C. et al.

consequence, little human variability is
expected when samples from developed
countries are used. In our study, the SPM
scores were not symmetric, and the distribution
of scores tends to incline to the right side of the
curve with a long left tail (Figure 2).

Research  about national  cognitive
differences use British results (1979) on SPM
as a “Greenwich-IQ” norm (IQ-scale: M=100,
SD=15). However, there are not British norms
for adult people. For this reason we used 1993
American norms. In our study, the mean
obtained on the SPM was 48.6 points, which
represents the 36" percentile of performance,
equivalent to an 1Q of 94, when compared to
1993 American norms. Due to the Flynn effect
(cognitive gains across generations), an
adjustment to this wvalue is necessary.
According to Lynn (2006), if the 1993
American standardization is corrected for
secular trends, one must assume an increase of
2 1Q points per decade from 1993, and one
must also consider the performance of ethnic
groups in the USA. Our data were collected
between 2006 and 2009, mostly in 2008. Thus,
the adjustment (or deduction of 1Q points due
to Flynn effect) would be: 3 1Q points [2 x 1.5
decade (1993 — 2008) = 3], and reduction of 2
1Q points due to the fact that USA has an 1Q
estimated in 98 (an effect of performance of
American ethnic groups). The total reduction
would be equal to 5 IQ points. Employing this
adjustment, the raw mean 1Q estimate of 94 for
Brazil must be reduced to an estimated mean of
89. This value is very similar to the mean 1Q of
87 estimated by Lynn and Vanhanen (2002,
2006). However, it should be noted that the
standard deviation SPM raw scores was 9
points in this sample. Thus, as observed
previously in Figure 2, the variability in
cognitive performance of participants was
relatively large (see Table 2).

In addition, we used hierarchical
regression analysis to estimate the contribution
of relevant social variables, such as educational
level and socioeconomic status (SES), after
controlling effects of age (r = -0.266; p <
0.001) on performance in the SPM test. The
results indicated that the complete model with
all independent variables explained 25.8% of
the variance in SPM scores. Specifically,
educational level and SES explained 20.4% of
the variance. Thus education level (b = 0.382, t
= 11.11; p < 0.001) and SES (b =0.268, t =
8.072; p < 0.001) were significant predictors of
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Figure 2 — Distribution of scores of SPM
Table 2 — Mean and SD of SPM in Brazilian adult sample
. 1Q 2009 1Q 2009 Adjusted
N Min.  Max. — Mean — SD Noadjusted  [USA 1993 norms]
1192 9 60 48.6 9.0 0.26 94 89
SPM performance beyond effects of age (b = - twins conducted by Turkheimer, Haley,

0.302, t =8.677; p < 0.001).

Considering the previous results, we
estimated the mean SPM score for each SES
level for groups defined by educational levels.
The first group was composed of participants
with primary and high school education (N =
405), and the second group was composed of
participants with university degrees (N = 292).
The first group, with lower education level, had
a mean score of 46,5 (SD = 10.4), and
significant differences were found across the
SES levels [F(400) = 17.789; p = 0.000]. The
second group, with more advanced education
level, had a mean SPM score of 50.8 (SD =
6.43), and significant, but smaller differences
were found across the SES levels [F(287) =
3.569; p = 0.007]. The results indicated two
interesting points: (1) cognitive differences
across SES levels are greater when people have
fewer years of education, whereas higher levels
of education lead to a distribution that is more
homogeneous across SES levels, and (2)
education has more influence on intelligence,
indexed by SPM scores, in low SES levels than
in high SES levels (Figure 3). This kind of
results is compatible with the results obtained
from a study of a sample of 623 7-year-old

Waldron, D’Onofrio, and Gottesman (2003).
Turkheimer et al. found that the proportion of
IQ variance attributable to genes and
environment varied nonlinearly with SES. In
impoverished families, 60% of the variance in
1Q was influenced by the shared environment,
and the contribution of genes was close to zero;
in families with more resources, the results
were the reverse. In this sense, based on our
results and those of Turkheimer et al., the
message for the governments of developing
countries is to enhance their educational
systems in order to diminish the high cognitive
variability within their populations and the high
rate of social inequality.

Estimating the top human capital in
Brazil (APM)

As detailed above, the mean 1Q estimated
for Brazilian people in our samples using SPM
scores does not differ from the estimate
reported by Lynn and Vanhanen (2002, 2006)
based on prior, smaller samples of participants.
However, the variability of SPM scores from
developing countries seems to be greater than
variability of SPM scores in samples from
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Figure 3 — Mean score in SPM for each SES level in two groups of educational status

developed countries. In developing countries,
many people have very low performance on 1Q
tests, which affects the estimate of the mean
and leads to larger variability in scores.
Additionally, if 1Q scores are not normally
distributed but are, instead, negatively skewed,
the mean is not an optimal estimator of the
location of the distribution. In such situations,
the mean may be negatively biased by low
outlier scores, and this would mask the
proportion of persons who fall in the upper
ranges of the distribution. Thus, when
considering comparisons across countries, it is
interesting and relevant to estimate the
cognitive performance of people considered to
be the national elite and to compare the
performance by this group with similar
populations from developed countries in order
to calculate the human capital of the country
and engage in cross-country comparisons.
Where can the cognitive elite of a nation
be found? It seems obvious to suppose that the
cognitive elite of any country tends to be
concentrated in universities. And, despite the
form of government, democratic or dictatorial,

universities exist in almost all countries of
world. Furthermore, the quality and size of the
cognitive elite can vary as a function of
entrance systems (e.g. automatic entrance or
administration of exams), infrastructure (e.g.
presence of labs and equipments), quality of the
faculty and staff, governmental incentive to
stimulate research, etc. In a very real sense, the
care of the national human capital depends on
the political vision that a government has for
the development of its country. To exemplify
our position, we can cite China, a country with
a dictatorial government, and USA, the most
democratic country in the world, both of which
have rigorous selection processes, good
infrastructure, and a high level of faculty
staffing their principal universities. In contrast,
Argentina, a democratic country, and Cuba,
with a dictatorial government, both have
universities without entrance exams and, with
few exceptions, with scarce resources for
infrastructure and research.

Brazil, as reported previously, has grown
extraordinarily during the past decade in its
social indexes, science, and economy. Brazil
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has 2252 institutions of higher education
(Universities and colleges), but only 10% of
them are public (Instituto Nacional de Estudos
e Pesquisas Educacionais Anisio Teixeira
[INEP], 2009). The rate of applications per
vacancy was 1.2:1 for private universities, but
7:1 for public universities. In contrast to private
universities, public institutions have rigorous
entrance examinations, and 36% of its faculty
has a PhD, in contrast to only 13% of faculty
having a PhD in private institutions. Moreover,
the mean academic performance index of
public universities in 2008 was 303.4, whereas
the corresponding mean for private universities
was 239.4 points in the National System of
High  Education Assessment (SINAES).
According to The Times Higher Education
(http://www.timeshighereducation.co.uk/world-
university-rankings/2011-2012/top-400.html),
two Brazilian public universities (Universidade
of Sdo Paulo in 178° and UNICAMP in 276 ©)
are among the 300 top universities of the world,
but no private universities in Brazil have this
distinction. Thus, a significant academic
performance difference exists between public
and private Brazilian universities.

To estimate the Brazilian human capital at
elite levels — thereby identifying a population
cognitively prepared for assuming leadership in
science and technology in Brazil — three
calculations were made: (1) Estimating the
cognitive performance on the Raven's
Advanced Progressive Matrices test
administered to university students from public
and private universities of four Brazilian states,
(2) comparing these estimates with those
published for participants in developed
countries, and (3) using data from national
school achievement high school test named
ENEM, and data from Brazilian census
regarding rate of enrollment in universities.

For conducting our analysis, data from two
datasets and from two published studies were
used. The first dataset comprise 547 University
students (29.4% male), aged between 17 and 60
years (M = 22.0; SD = 5.4), attending six
disciplines (Psychology 60%, Engineering
19.7%, Nursing 6.2%, Medicine 5.5%,
Accounting 4.4%, Business Administration
4.0%), from public (75%) and private (25%)
universities of Minas Gerais (64%), and Bahia
state (36%). The second dataset comprised 495
University students (44,4% male), aged
between 18 and 30 years (M = 22.5; SD =
3.36), attending 59 disciplines (17 disciplines
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had 9 or more participants), from private
(44,4%) and public universities (55,6%) of
Amazonas (54,9%) and Sdo Paulo state
(45,1%). The first dataset was collected by
Laboratory  of  Individual  Differences
Assessment of Universidade Federal de Minas
Gerais and Laboratory of Individual
Differences Assessment of Faculdade Juvencio
Terra, this last institution located in Bahia state
(see information of lab research activities at
www.fafich.ufmg.br/~ladi). The second dataset
was collected by Laboratory of Psychological
Assessment of Amazonas of Universidade
Federal do Amazonas and by Center for
Research in Psychodiagnostic of Universidade
de S&o Paulo/Riberdo Preto (Silva Filho &
Pasian, 2007).

The two published studies were conducted
by Alves (2010) and by Rosseti, Rabelo, Leme,
Pacanaro, and Guntert (2009) in S&o Paulo
state. In the first study, Alves reported the
cognitive performance of 231 students of
Psychology from a public university, aged
between 18 and 55 years (M = 21.9; SD = 5.3),
67.5% female. In the second study, Rosseti et
al. reported the cognitive performance of 369
students from two private universities, aged
between 17 and 63 years (M = 28,1; SD = 9.4),
72% females, attending four disciplines
(Psychology, 45.3%; Business Administration,
30.1%; Management of Human Resources,
14.6%, and Pedagogy, 10%).

The samples used in our analysis, in which
the majority of participants were enrolled in
public universities (75% for the first dataset,
and 56% for the second dataset), do not
represent the university population in Brazil
insofar as the majority of Brazilian university
students (75%) are enrolled in private
universities. However, our intention was to
estimate the cognitive performance of top
human capital of Brazil. If we consider national
data on academic performance, then the top
human capital in Brazil is concentrated in
public universities.

The Raven’s Advanced Progressive
Matrices (or APM) (Centro Editor de
Psicologia Aplicada [CEPA], 2001b) was used
to assess the cognitive performance of
participants in the four samples. Unlike the
SPM, the APM test is a more complex
cognitive measure, and its use is more
appropriate for assessing people with high
educational level, such as university students.
The APM test contains two series of items. The
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first is for training purposes, whereas the
second series is the test itself. The series Il
contains 36 items and its coefficient alpha for
the sample of this study was 0.88. The APM
test was administered between April 2009 and
December 2010 for the first dataset (Minas
Gerais and Bahia state), and in 2006 for the
second dataset.

In the Table 3 we present the results
obtained. As expected, students from public
universities had considerably higher mean
APM scores (M = 23.0) than students from
private universities (M = 18.1). This superiority
is likely the effect of rigorous entrance exams
that public universities use to select their
applicants, that is, the consequence of a more
severe form of selection to get into public
universities.

We estimated the score mean for each
broad academic area in public and private
universities. The results revealed two
unsurprising outcomes: First, regardless of the
kind of university or Brazilian state, students
attending disciplines related to hard Science,
Technology, Engineering, and Mathematics
(known as STEM) had higher scores (Table 4).
This result is compatible with studies
conducted by Lubinski (2010) of academically
precocious youth in the United States. Second,
students in public universities had remarkably
better performance than students from private
universities. This result is compatible with the
results obtained by SINAES and supports our
position that the Brazilian top human capital is
concentrated in public universities.

However, a third result was also
documented: Southeast states (Sdo Paulo,
Minas Gerais) had higher performance than
North/Northeast states (Amazonia, Bahia), even
considering public universities. The results are
showed in the Table 5.

The results of Brazilian states/regions on
the APM test are similar to the results obtained
in the national exam for student achievement
named ENADE 2008. As can be seen in the
Table 6, university students from South and
Southeast regions had better performance on
the ENADE test than students from others
regions.

But, based on our results, the performance
on the APM of students from public
universities in Southeast Brazil does not differ

Flores-Mendoza, C. et al.

from the mean score obtained by University
students from developed countries, as can be
seen in the Table 7.

If our estimates are correct, the top human
capital in Brazil is concentrated in public
universities, especially in those located in
Southeast and South of Brazil, and this top
human capital appears to be as able as
comparable groups from developed countries.
To underscore this point, we estimated the size
of this top human capital analyzing national
data for high school performance on the ENEM
test  (www.inep.gov.br), the  Brazilian
population census (www.ibge.gov.br), and data
from the higher educational census in Brazil
(www.inep.gov.br). ENEM is a school
achievement test with two parts: writing and 63
objective  questions. ENEM is offered
voluntarily to young people who wish to know
their performance in order to enter universities
insofar as several Brazilian universities are
using the score on the ENEM as one criterion
of selection. ENEM was constructed in 1998
based on Piaget's theory of cognitive
development, which means that the ENEM
assesses cognitive abilities and skills acquired
(or constructed) by a student during his or her
interaction with the surrounding environment.

ENEM is administered to students who are
finishing or are leaving high school. Generally
the mean of age of ENEM takers is about 17.5
years. At this age, students are expected to be at
the formal operational stage. At this stage,
according to Piagetian theory, individuals
overcome concrete experiences and begin to
think abstractly, to use higher-order concepts,
and, thus, to reason logically. In a strict sense,
formal operational thinking should characterize
the  mental processes demanded by
psychometric measures. However, if the
solution of Piagetian tasks is associated with
the solution of different types of psychometric
items on intelligence measures, then ENEM
scores may be correlated highly with 1Q, which
is a polemic subject in the academic context
(Sternberg & Grigorenko, 2002). Nevertheless,
positive correlations varying between 0.62 and
0.88 have been found between scores on
Piagetian tasks and those from intelligence tests
(Lim, 1988; Inman & Secrest, 1981; Carroll,
Kohlberg, & De Vries, 1984; De Vries, 1974,
Sternberg & Grigorenko, 2002).



Mean 1Q of Brazil

145

Table 3 — Mean and SD in APM for each state, kind of university, and academic discipline
according to diverse studies

Studies State Univ. Discipline N Mean SD
BA Public Nursing 34 21,5 41

BA Public Accounting 24 21,3 2,9

BA Public Psychology 35 18,4 58

MG Public Psychology 159 25,2 4,2

Presentstudy MG Public Business Administration 22 25,0 45
MG Public Engineering 108 25,2 4,7

MG Public Medicine 30 27,9 39

BA Private Psychology 104 16,0 6,3

MG Private Psychology 31 15,1 53

SP Private Psychology 167 16,6 6,3

Rossetietal. Sp Private Business Administration 111 14,8 6,3
(2009) SP Private Pedagogy 37 11,4 54

SP Private Human Resources Management 54 11,5 58

Alves (2010) SP Public Psychology 231 28,1 42
AM Private Business Administration 10 15,5 6,7

AM Private Law 9 19,8 55

AM Private Others 46 18,1 58

SP Private Business Administration 10 23,2 5,2

SP Private Law 10 18,1 54

SP Private Nursing 22 18,8 5.2

SP Private Chemical Eng. 24 218 4,8

SP Private Physiotherapy 15 20,9 44

SP Private Medicine 13 24,7 41

SP Private Marketing 19 224 4,0

SP Private Pedagogy 9 16,3 3,8

SP Private Mathematics 9 20,4 53

Silva Filho & SP Private Others 24 18,4 51
Pasian (2007) AM Public Business Administration 13 20,8 54
AM Public Biology 9 17,1 54

AM Public Law 12 24,8 34

AM Public Electrical Eng. 13 23,7 4,6

AM Public Geography 34 16,8 54

AM Public Languages 10 18,8 53

AM Public Pedagogy 10 17,7 6,6

AM Public Chemical 20 19,4 45

AM Public Others 85 211 59

SP Public Nursing 17 23,6 3,9

SP Public Physic Medical 19 28,1 4.4

SP Public Mathematics 18 26,2 3,8

SP Public Pedagogy 1 23,9 5,0

SP Public Others 3 28,7 3,8

Total Private 724 18,1 53
Public 917 23,0 4,6

Note: The category “others” refers a set of disciplines with less than 9 participants.
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Table 4 — Performance in APM of students of public and private universities in three broad
academic areas

Social Sciences and

State H I STEM Health sciences
umanities
Public Univ. N M SD N M SD N M SD
AM 118 191 58 67 213 57 18 201 40
SP 242 260 46 40 272 41 17 236 39
Total 360 226 52 107 243 49 3 219 39
Private Univ. N M SD N M SD N M SD
AM 32 1715 62 19 201 52 10 161 59
SP 539 17,3 54 33 211 51 50 215 46
Total 571 174 58 52 206 515 60 188 525

Note: AM = Amazonia, SP = S8o Paulo. STEM = Science, Technology, Engineering, and Mathematics. Studies
of Rosetti et al. (2009), Alves (2010), and Filho and Pasian (2007) were used to estimate the mean score of
APM in SP state.

Table 5 — Performance in APM of students of public universities from four Brazilian states

State N M SD
AM 206 20,0 5,2
BA 93 204 43
MG 319 25,8 43
SP 299 26,4 42

Table 6 — Mean of student achievement in the ENADE test for public and private universities of
each Brazilian region

Public Private Total Mean
Mean_Enade 2008 Mean_Enade 2008
North 2,52 1,91 2,23
Northeast 2,63 2,13 2,45
South 2,93 2,45 2,61
Middle-west 2,50 1,94 2,22
Southeast 3,25 2,33 2,52

Total Mean 2,81 247 e
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Table 7 — Performance in APM in developed countries

Study Country N Disciplines M SD
. No information
Lynn & Irwing (2004) USA 2222 [Texas A & M University] 248 55
. . Psychology [Universidad

Colom, Escorial, & Rebollo (2004) Spain 239 Autonoma de Madrid] 239 43

Reed, Vernon, & Johnson (2004) Canada 307  Nolinformation [University of 7 5 g
Western Ontario]

Bastian, Bums, & Nettelbeck (2005)  Australia 246 igif;g'e"]gy [University of 235 7.0

Day et al. (2005) USA 1266 [‘J°.'”f°r.ma“°” [Texas ABM oy 5 g4

niversity]

Higgins, Peterson, Pinl, & Lee (2007)  Canada 142 ?g{gm]"gy [University of 253 43

Peeters & Lievens (2005) Belgium 293 Psychology [Ghent University] 27,4 41
Students and general

Unsworth & Engle (2005) USA 160 population [Georgia Institute of 19,0 7,3
Technology]

. Psychology and Education

Kroner & Biermann (2007) Germany 101 [Universitit Ertangen Niirmberg] 21,7 46

Schweizer, Goldhammer, Rauch, & Germany 280 No mformgtlon about discipline 255 49

Moosbrugger (2007) or university

Sanchez et al. (2010) USA go  Noinformation [Midwestem g4 g5
university in lllinois]

Sanchez et al. (2010) USA g7 Noinformation [Midwestern ;5
university in lllinois]

Ren, Goldhammer, Moosbrugger, & No information [Goethe

Schweizer (in press) Germany 226 University Frankfurt] 26,7 51

Total 3387 235 54

Note: Large studies (samples above 100 participants) and published from 2004 were selected to compose this
table in order to compare them with the collecting period and size of our samples.

Published  information  about  the
association  between ENEM test and
psychometric tests of intelligence is not
available. However, information about the
associations among PISA (international school
achievement test), TDE (national school
achievement test in Brazil), and intelligence
measures such as WISC-III Verbal Scale and
SPM test have been reported by Bacelar (2009)

and Mansur-Alves and Flores-Mendoza (2009).

The positive associations can be seen in the
Table 8. Based on this information, the
existence of significant associations between
the ENEM test and psychometric measures of
intelligence is expected. For instance, in USA,
the SAT, a well-known American school
achievement test, is considered a proxy
measure of intelligence insofar its association
with psychometric tests of intelligence is highly
positive (Frey & Detterman, 2004).

Table 8 — Correlations between school achievement test and measures of intelligence

Studies Measures N age Educational Level r

Bacelar (2009) PISA x WISC Ill Verbal Scale 148 12-16 7t/ 8h grade 0.567
(2008)

Bacelar (2009) PISA x SPM Raven (2008) 148 12-16 7™/ 8" grade 0.425

Mansur-Alves & Flores- TDE x SPM Raven 250  10-13  3t/6th grade 0.376

Mendoza (2009)
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According to the official technical report
(www.inep.gov.br), the age of participants of
ENEM 2007 varied between 17 and 26 years
(just 3% of participants were less than 17 years
old); 58% were attending or recently left high
school; 79.4% were attending or had attended
high school in public schools, and
unsurprisingly the majority of participants were
females (62.5%). Beyond the mean score for
each Brazilian state, the ENEM 2007 technical
report listed the percentage of participants who
achieved the highest interval of marks (70 to
100 points). In general, the ENEM 2007
results indicated that students from South and
Southeast Brazil had the highest means and
highest percentage of population with top
performance (Table 9).

Based on this information, we calculated:
(1) the number of young Brazilian population
aged 18-19 years in 2008 for each region using
the data of Brazilian census (www.ibge.gov.br),
(2) the percentage of top young people at 18-19
years old based on the percentage of highest
performers on ENEM 2007, (3) the number of
freshman students in public universities in 2008
(www.inep.gov.br), (4) the percentage of the
young Brazilian population at 18 — 19 years old
who attend public university as freshmen
(division between step 3 and step 1), and finally
(5) the difference between the percentage of the
top population expected in 2008 and the
percentage of the population that enrolls at
public universities.

The results of these calculations are shown
in Table 9. Public universities enroll only
around 9% of the young population who are of
college-going age. This result is consistent with
results reported in official Brazilian documents

Flores-Mendoza, C. et al.

(INEP, 2009). Despite the general complaint in
Brazilian society that the country has few
public universities, it is noteworthy that of the
11.7% of the top national high school students
almost 75% of them (or 9% of the population)
attend public universities. Therefore, no great
demand for additional public universities is
justified, as only 2.6% of the population who
fall in the top -category fails to attend
universities. The exception would be public
universities of the Southeast region that had the
largest difference between the percentage of
university attendance and the available top
student  population. Interestingly, public
universities of the North region of Brazil have a
negative difference, which means that these
universities are admitting more students than
those that fall within the cognitive elite. As a
result, these universities in the North of Brazil
would likely have greater difficulty increasing
their scientific productivity, given the fact that
they are enrolling many students with lower
levels of academic performance.

If the number of vacancies in public
universities in the Southeast of Brazil does not
increase in coming years even as the population
increases, then the number of applicants per
vacancy will only increase. The consequence
would be a high level of competition for
admission insofar as these universities are
selecting students with the highest levels of
performance. This could be the reason why, at
the moment, public universities such as
Universidade de Sdo Paulo and UNICAMP
enjoy favored positions in international
rankings, because they selectively accept only
the very best students. If one accepts this
argument, several questions naturally arise:

Table 9 — Percentage of top performance students and percentage of absorption of public
universities in each Brazilian region

Regions ENE",\‘TZ”OW (A) (B) (A*B) (C) (CB)  (A-(C/B)
North 44.25 49 330.000 16.700 30.760 9,3 44
Northeast 46,37 7.9 1227.000 96.933 104.568 85 06
South 54,63 1,2 667.000 74.704 67.727 10,2 1,0
Middle-West 50,10 16,1 330.000 53.130 37.122 11,2 49
Southeast 54,07 18,3 1860.000  340.800 112.438 6,0 12,3
Brazil Mean 49,88 (17 25— 9,0 26

Note: (A) = % Top performance ENEM = 2007; (B) = Brazilian population in university age (18-19) — 2008;
(A*B) = Top performance young population; (C) = Enrollment in Pub. Univ. 2008; (C/B) = % Absorption of
Pub. Univ.; (A — (C/B)) = Difference top population x absorption pub. Univ.
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1) What is the association between
performance in high school and academic
performance in University?

2) What is the stability of results of
ENEM over time for relative performance by
students in the 27 Brazilian states?

3) Is there strong geographical mobility
between applicants to public universities?

4) What is the percentage of unfilled
vacancies in public universities?

To respond to the first question, we
calculated the association between the average
score in ENEM 2007 and score in ENADE
2008 of 27 Brazilian states (including the
Distrito Federal). The correlations were r =
0.502 for ENADE 2008 and ENEM 2007 -
Writing part, r = 0.446 between ENADE 2008
and ENEM 2007 — Objective part, and r =
0.414 between ENADE and the percentage of
top performance of each state. Thus,
moderately strong positive relations were found
between ENEM performance in high school
and academic performance in universities.

For the second question, we estimated the
correlation between the average performance
on ENEM in 2005 and ENEM 2007 for the 27
Brazilian states. The association was r = 0.976
for the Objective part, and r = 0.884 for the
writing part of the ENEM. These results
indicated very high stability in the relative
positions of Brazilian states with regard to their
scores on the ENEM test.

For the third question, it is pertinent to
guote the first technical report about the ethnic
census of Universidade de S&o Paulo (the
principal university in the Southeast of Brazil)
elaborated by Guimaraes e Prandi (2002). The
technical report showed that 89% of students of
this university were born in S&o Paulo state.
Similarly, 96% of students of the Universidade
Federal de Bahia (the main university in the
Northeast of Brazil) were born in Bahia state
(http://www.cpa.ufba.br/documentos.html).
Thus, public universities clearly tend to select
students that were born in the same state in
which the university is located.

Finally, to respond the last question, we
verified that in 2008 the percentage of unfilled
vacancies for students was 54.7% for private
and 17% for public universities
(Wwww.inep.gov.br). The majority of unfilled
vacancies in public universities were in
municipal universities. Federal and state
universities had 4.4% and 3.8% unfilled
vacancies, respectively. The reason offered by
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the government for explaining the significant
number of unfilled vacancies in Brazilian
universities is the increase of vacancies in
almost all universities and the creation of night
courses. Moreover, 35% of students who
attended public universities in 2008 did not
finish their degrees. Thus, there is a mismatch
between the supply of vacancies and demand of
applicants  for  positions in  Brazilian
universities.  Information  about  unfilled
vacancies in public universities for each
Brazilian region is not available. However,
considering trends shown in Table 9, it is
probable that public universities in the
Southeast of Brazil have few unfilled vacancies
because of a relatively large proportion of
students from the Southeast are high-
performing students (18.3%), but less than one-
third of these students (6%) currently attend
public universities.

At this point, we return to the prime
guestion: what is the size of the human capital
in Brazil? The percentage of young people
enrolled in public universities from the South
and Southeast regions, where the cognitive
performance of students is high, ranges
between 6% and 10%, and the percentage of
top Brazilian high school students is 11,7%.
Given these figures, we estimate the size of
Brazilian top human capital to be around 9 to
10% of the entire population. This percentage is
not trivial, but is even more pronounced when
converted into the size of this high-performing
group. Brazil has a population estimated at
almost 200 million people. Thus, 10% of 200
million is equivalent to 20 million individuals,
a number of individuals that is larger than the
entire population of many countries.

Final considerations

Several conclusions can be drawn from the
results presented in this paper. First, we used
samples of participants that were larger and
more representative than those used by Lynn
and Vanhanen (2002, 2006), but we arrived at
very similar estimates of the mean 1Q of the
Brazilian population. In arriving at our
estimates, we were careful to correct our mean
estimates for the Flynn effect. After doing so,
our estimate fell within 2 1Q points of the
estimate reported by Lynn and Vanhanen.

However, we also argued that the mean of
a distribution may not be the most appropriate
way to characterize levels of intelligence in
developing countries. In developing countries,
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as in Brazil, researchers often find non-normal,
negatively skewed scores on intelligence tests.
This non-normality is likely due to many
factors, such as much lower levels of education
and SES for a relatively large proportion of the
population and lower quality of education when
it is delivered. Our results showed that
intelligence test scores were much more
homogeneous across SES levels when we
assessed persons with higher levels of
education; at lower levels of education, SES
was much more strongly related to SPM
performance, with decidedly lower levels of
performance for persons at the lowest levels of
SES. SES and educational level are malleable
factors for a population. If a country is
motivated to improve the SES and educational
level of its population, our results suggest that
the intelligence test performance of the
population will increase. Thus, while it is true
that intelligence test differences across
countries can be influenced by genetic
variance, it is equally correct to assert that
cognitive national difference can be affected if
the environmental conditions of the population
are improved (Flynn, 2007).

An important, key aim of this paper was to
estimate the size of the top human capital of
Brazil. Given the non-normality of intelligence
test scores, we sought to identify the proportion
of the Brazilian population that scored at a level
considered high in developed countries. We do
not have a “Greenwich-IQ” scale (or an
universal 1Q scale) for comparison of top
performance between nations, but we found
that the APM performance of participants in
our samples from Brazilian public universities
was indistinguishable from the performance of
participants in universities in developed
countries. The high performance of students in
Brazilian public universities is likely the result
of several factors, including rigorous entrance
examinations and high levels of selection.
Moreover, these students are drawn from the
South and Southeast, where SES levels are
higher and school quality is higher than in other
areas of Brazil — in short, where environmental
circumstances are more optimal for developing
the knowledge and skill to do well in school
and at the university.

After  computations involving  the
population distribution and rate of high-
performing students in various areas of Brazil,
we estimated the top human capital of Brazil to
be approximately 20,000,000 persons. Thus,
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the mean 1Q for Brazil, which we estimated at
89, is not a good indicator of the potential for
intellectual leadership in the Latin American
region. Instead, the optimal indicator for
potential for leadership is the size or magnitude
of the top human capital of Brazil, and this
number rivals the human capital of developed
countries in both quality and potential. Some
might question how Brazil can take a
leadership role in Latin America and the world
if its national 1Q is only 89. The answer to this
seeming paradox is that the mean 1Q of Brazil
is not the proper indicator of its leadership
potential. The large and productive population
in Brazil that is at the highest levels of human
capital — which is estimated in 20 million —
could be the basis for the leadership that Brazil
is exerting in Latin America and beyond.
However, we must recognize that our samples,
assessed with SPM and APM, are not
representative samples of Brazil, in the strict
meaning of the word. Instead, this study
constitutes a first attempt in studying the
cognitive condition of Brazilian human capital.

The Brazilian government should be
encouraged to continue to support and exploit
the high-level human capital of its population.
To get the greatest productivity in all areas,
including science and technology, from this
group, the government should lend its support —
investing money in universities and financial
support for students and researchers — so that
maximal gains can be realized. The government
of Brazil is doing precisely this in providing
funding for organizations such as CNPQ and
CAPES, which send researchers and
technicians to developed countries to learn the
most up-to-date methods of conducting basic
and applied research. The political and
economical future is bright for Brazil, but only
if the government maintains its commitment to
nurturing the talented segment of its
population.
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