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A high-quality estimate of the mean IQ of a country requires giving a well-validated test to a
nationally representative sample, which usually is not feasible in developing countries. So, we
used a convenience sample and four corrections based on theory and empirical findings to
arrive at a good-quality estimate of the mean IQ in Bali. Our study used N=50 Balinese (age
between 7 and 46years, M=16.86) who took the Standard Progressive Matrices. Correcting
for caste membership, school attendance, age distribution, and FLynn-effect gains resulted for
the entire Balinese population in an IQ of 79, for adults of 75, and for children of 84. The
validity of results is discussed.
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1. Introduction

A high-quality estimate of the mean IQ of a country
requires giving a well-validated test to a nationally repre-
sentative sample, taking various background variables into
account, such as age, sex, and social–economic status. This is
a costly endeavor and therefore in developing countries very
few nationally representative samples have been collected.
However, using convenience samples and various corrections
based on theory and empirical findings it could be possible to
arrive at a good-quality estimate of the mean IQ of a country.
In this paper we describe how we arrive at an estimate of the
mean IQ in Bali.

Indonesia is a developing country located in the tropics
covering 13,500 islands with 237million inhabitants. On the
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Human Development Index, based on life expectancy, years
of schooling, and GNI, it ranks 108 out of 169 ranked
countries. Indonesia is ethnically diverse, with Papuans in
the east and Malays in the west. With concern to religion,
about 86% of the people are Muslim, 9% are Christian, and 3%
Hindu.

The IQ for Indonesia is estimated at 87, based on
psychometric IQ tests as the Ravens (Lynn & Meisenberg,
2010) using the British “Greenwich IQ norm” (UK as M=100
and SD=15). In student assessment studies (PISA 2000,
2003, 2006, 2009, TIMSS 1999, 2003 and 2007) the average of
students in the IQ-scale is at 83, corrected for low school
enrollment rates and higher mean age of students being
more informative for general youth yields a value of IQ=78
(UK: 100; Rindermann & Thompson, 2011).

To put these values in perspective, the worldwide mean
student assessment score of 100 participating countries (TIMSS,
PISA, PIRLS, IEA-Reading, IAEP-II) is in IQ scale 90, the corrected
estimate is IQ 87, theworldwide intelligence testmean IQ based
on 113 countries is 87 (Lynn & Vanhanen, 2006). Especially
Indonesia's crystallized abilities reflected in student assessment
results (measuring intelligence and knowledge and its
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1 “FLynn effect”, a combination of the names of the two men who
rediscovered secular score gains in intelligence, namely Richard Lynn (1982)
and James Flynn (1984).
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intelligent use) are substantially below theworldmean.Human
capital research suggests this impedes progress towards a
modern knowledge economy (Rindermann, 2012) and has
important implications for wealth, democracy, liberty, and
longevity (e.g. Gottfredson, 2003; Hunt, 2011; Oesterdiekhoff &
Rindermann, 2007; Rindermann & Meisenberg, 2009).

Similar to other countries in the region the Chinese
minority (about 3%) has a leading position (Harrison, 2006,
p. 97; Landes, 1998, chapter 27). In local student achieve-
ment tests Chinese score 0.85 SD better than ethnic
Indonesians (Lynn, 2008, p. 240). They achieved this despite
of discriminating laws and practices, expulsions, murders
and expropriations in the past (Chua, 2003).

A second minority lives in Bali, where 92% of 3.9million
Balinese are Hindu, making it a Hindu enclave. In the 15th
century many leading Hindus (priests, nobility, and artists)
fled from other Indonesian islands to Bali. The Balinese
culture is famous for its sophisticated dance, costumes, and
music. The landscape is shaped by difficult to construct and
maintain rice terraces with a complicated irrigation system.
The major part of national income depends on tourism, but
the majority of people make their living in agriculture. Up to
now no intelligence studies had been carried out on Bali, so
we carried out a modest-size study. To arrive at a more valid
estimate of the mean intelligence level for the whole
population we applied various corrections.

2. Method

2.1. Participants

Research participants were collected in schools in the
village Batuyang located in the district of Gianyar in the south
of Bali, near to the provincial capital Denpasar. Gianyar is a
rural, but densely populated region, with the economy
dependent on tourism, arts and crafts, and agriculture.
Children were contacted first, and adults were contacted
through these children's parents, relatives, and neighbors,
yielding N=50 Balinese between seven and 46years (M=
16.86, SD=10.16; N=26 boys and men, N=24 girls and
women) participating in the study. The sample was based on
willingness to participate in the study, with the adult and
younger participants receiving the equivalent of, respectively
five and two Euro. More background information on this
sample is given below.

2.2. Measures

Our measure of cognitive ability were the Standard
Progressive Matrices (SPM; Raven, Raven, & Court, 1998),
which consist of 60 figural tasks and are widely used in
cross-cultural research (see Brouwers, Vijver, & Hemert, 2009;
Lynn & Vanhanen, 2006). We also used an oral biographic
questionnaire ascertaining age, sex, religion, caste, education,
and additionally mother's age, religion, caste, and education.

2.3. Procedure

The SPM test was taken in a classroom by groups of twelve
to fourteen children. Adults were tested in their private
surroundings in groups of between two and four persons,
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and a local assistant made sure that the participants under-
stood the instructions and were working independently.
2.4. Standardization for international comparisons

All international comparisons are methodologically com-
plex: for instance, in student assessment studies country
samples differ in mean grade or student age, in student
school enrollment rates, in study participation rates, and in
within-country differences. Cross-cultural psychometric in-
telligence test comparisons are even more complex: First, in
different countries different tests are used. For our study this
is no problem because we use only the SPM. Second, age
groups chosen differ, and if younger cohorts have a higher
educational level than older ones comparisons between
countries using different age groups require thought. Fortu-
nately the majority of studies use young samples (students or
young adults). Third, the secular rise of intelligence scores
(“FLynn-effect”1) lead to easier norms for today's samples (if
older norms are used) or difficult norms for older samples
(if recent norms are used) (see te Nijenhuis, Murphy, & van
Eeden, 2011). Fourth, samples and procedures used for
the standardization of test norms are frequently less than
ideal. Following Gudjonsson (1995), the 1992 UK SPM adult
standardization procedure suffered from unsupervised test-
ing and a too long and not controlled testing time at home,
leading to a too narrow range of raw values resulting in low
reliabilities. Newer standardizations used a more difficult
version of the SPM (SPM+) making norms only applicable
after some corrections (Raven, Raven, & Court, 2000).
Additionally, the 1979 norms have some irregularities as
they do not continuously increase from each age group
to the next at all ability levels (e.g., at the top the norms for
7.0- and 7.5-years-old children are easier than the norms for
6.5-years-old children, the same is true for the 8.5 and 9.0 top
norms compared to the 8.0 top norms, or the 12.0years
bottom norms are easier than the 9.5years bottom norms,
etc.).

To optimize standardizations we applied the following
procedure: 1. We used for children and teenagers up to age
15 the British SPM norms from 1979 (Raven, 1981). British
norms represent the “Greenwich norm”, often used in
international comparisons. 2. We used for adults (18years
and older) the 1993 US norms (Raven, Raven, & Court, 2003).
The US population is similar to the UK population, but
because in international comparisons the US scores are 1.51
IQ points below the UK scores we apply a correction of−1.51
IQ points so they are in line with the Greenwich norm. 3.
Many tests, including the SPM, present norms for adults by
age group. In the US norms there is nearly no change
between age 20 and 45 (our age range for adults: 18 to
47years) so we used only the norms for the 18- to
22-year-old group. Additionally, every age standardization
for adults would hide cognitive development in adulthood.
4. The US SPM manual does not report norms for persons
lligence in Bali — A case study on estimating mean IQ for a
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aged sixteen and seventeen. For this group we choose to use
the averaged norms for 15.5-year-old Brits, and
18-to-22-year-old Americans (minus 1.51 IQ points). 5. The
British 1979 norms are not smoothed, so we applied a
post-hoc smoothing procedure. For all seven-year-olds we
used the averaged norms for age 7.0 to 7.5 and 7.6 to
7.11months, for all eight-year-olds we used the averaged
norms for age 8.0 and 8.5 and 8.6 to 8.11months, etc.
3. First uncorrected estimates of Bali IQ

Table 1 shows that the mean uncorrected IQ score is 84 in
primary school, 95 in secondary school, and 75 for adults.
This yields an N-weighted averaged IQ=87 for Bali. Primary
and secondary school groups equally weighted and children
and adults equally weighted results in a mean IQ of 83. In all
age groups Balinese solve less SPM items than the UK and US
standardization samples. The western standardization sam-
ples show a continuous growth of solved tasks until
adulthood, but in contrast in Bali there is a large increase
Table 1
Overview of results: raw and IQ means (SDs) for Bali sample.

SPM
(Raw)

SPM
(IQ)

Age 7
(N=9)

16.67
(6.84)

89.97
(15.84)

Age 8
(N=3)

19.33
(5.03)

87.90
(7.75)

Age 10
(N=4)

15.00
(3.16)

67.35
(5.33)

Primary school
(6 to 10years)
(N=16)

16.75
(5.70)

[81.41]
83.92
(15.68)

Age 11
(N=9)

39.89
(5.28)

99.80
(9.90)

Age 17
(N=12)

42.58
(7.06)

92.21
(14.36)

Age 18
(N=1)

37.00
(–)

76.35
(–)

Secondary school
(11 to 18years)
(N=22)

41.23
(6.28)

[87.49]
94.59
(13.27)

Children
(7 to 18years)
(N=38)

30.92
(13.62)

[84.45]
90.10
(15.10)

Age 20–29
(N=2)

29.50
(9.19)

69.38
(8.18)

Age 30–39
(N=9)

36.56
(11.67)

77.42
(14.0)

Age 40–49
(N=1)

31.00
(–)

67.68
(–)

Adults
(20 to 49years)
(N=12)

34.92
(10.76)

[74.93]
75.27
(12.81)

All age groups
(N=50) 31.88

(13.00)

[79.06]
86.54
(15.81)

Notes: IQ in British norms (see Procedure). In brackets corrected
results, in primary age for caste distribution (−0.51 IQ) and a small
FLynn-effect-correction (−2.00 IQ), in secondary age for caste (−0.51 IQ),
low school attendance rate (−4.59 IQ) and a small FLynn-effect (−2.00 IQ),
in adult age for caste (−0.34 IQ) and for the total group all corrections
described above, additionally primary and secondary students weighted
equally (each 50%) and the entire youth weighted with 43% and the adults
with 57%.
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between primary and secondary school. It seems plausible
that this is caused by attrition of less-achieving students
between primary and secondary schools.

4. Corrected estimates of Bali IQ

Our sample deviates in four aspects from an optimal
sample: (1) compared to the Bali caste distribution we have
too many persons from upper castes, (2) our teenagers are all
secondary-school students, whereas 26% of Indonesian
teenagers do not attend secondary school, and (3) compared
to the Bali age distribution we have more younger persons in
our sample. Finally (4) our norms are from 1979, and if the
British comparison group has changed in the meantime the
1979 norms could be too easy or too hard. Thus we carried
out four corrections.

4.1. Correction for caste membership

When a nationally representative dataset is collected the
distribution of social-economic status should match the
distribution of SES in the population. Job level is usually an
important part of measures of SES in western countries, but
in developing countries there are also other indicators of SES.
In our dataset we had information on caste membership,
which we used as a proxy for SES.

In the Bali sample one person was Muslim, and 49 persons
(98%) were Hindu, and they belonged to four different castes:
nine persons to the first caste, “Brahmins”, made up of
priests; three to the second caste, “Kshatriya”, made up of
nobility and warriors; six to the third, “Wesias”, made up of
merchants and officials; and 31 to the fourth caste, “Shudras”,
made up of peasants. In the Bali population Shudras make up
approximately 90% of the population (Covarrubias, 2008),
but in our sample only 63%, so the sample is skewed towards
higher-caste members. Members of higher castes in Bali have
a small advantage in intelligence: the correlation of SPM IQ
score with children's (identical with his or her father's)
castes is r=.14. Children's caste shows the following IQ
pattern: first caste, “Brahmins”: IQ 98 (SD=12, N=6); second
caste, “Kshatriya”: IQ 76 (SD=10, N=3); third caste,
“Wesias”: IQ 94 (SD=18, N=4); fourth caste, “Shudras”: IQ
89 (SD=15, N=24). Children's mothers' caste and children's
IQ: first: IQ 95 (SD=20, N=5); second: IQ 69 (N=1); third:
IQ 101 (SD=14, N=3); and fourth: IQ 89 (SD=15, N=27).

If we correct for caste membership (higher weight of the
IQ of the fourth caste, instead of 63% as in sample, 90%) a
nearly unchanged mean IQ of 89 (−0.51 IQ points) for
children and 75 (−0.35 IQ points) for adults results (total
population mean IQ 82, both groups, children as well as
adults equally weighted with 50%, within children primary
and secondary also equally weighted).

4.2. Correction for education

All participating children (between age 7 and 18years,
N=38) were attending school and their number of years of
education corresponds to their age (r=.82). Following TIMSS
2007 (Mullis et al., 2008, p. 13) 95% of primary-school-aged
children attend school in Indonesia, but only 57% of
secondary-school-aged children. OECD (2010, p. 136) reports
lligence in Bali — A case study on estimating mean IQ for a
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for Indonesia a more optimistic secondary school enrollment
rate of 74%. In Bali school attendance is not free of charge and
older children can be useful in housework, craft, and
agriculture, so fewer teenagers than children are sent to
school.

In our sample among adult participants (N=13) five
(39%) Balinese participants had no school education, two
(15%) had only primary education, three (23%) had second-
ary education, and three (23%) post-secondary education.
According to the Human Development Report (HDR) 2010
(UNDP, 2010, Table 1, p. 143ff.) mean year of schooling in
Indonesia is 5.7years. In our sample the mean year of
schooling among adults is 5.1years. If we use the educational
level as orientation (39% without education, 0years; 15%
primary, 4years; 23% secondary 9years, 23% post-secondary,
12years), we came to a mean of 5.66years. So, there is only
a small difference between our adult sample and the
Indonesian average. The sample of young children (age 6 to
10years) is also comparable. But the data from the secondary
school sample would lead to an overestimate of the cognitive
ability level of the general teenager population. The assump-
tion is that either school improves cognitive development
or the more talented primary school students continue
to have instruction at secondary school. The literature backs
this assumption showing that increased schooling corre-
sponds to higher IQ scores (Ceci, 1991; Rindermann & Ceci,
2009).

Our measured IQ of 95 of the secondary school sample is
much higher than the measured IQ of 84 of the Balinese
primary-school sample. We assume for primary school an
enrollment rate of 98% so no (or only a negligible) correction
is necessary. For adults we have a fairly representative
sample: Compared to Indonesia the educational level is
similar. We need to correct only the results for the secondary
school age group. Due to contradictory information on
secondary school enrollment rates we used the correction
formula applied for the adjustment of international student
assessment results (based on school enrollment from differ-
ent student assessment studies, −4.59 IQ points). The result
IQ 90 (94.59–4.59=90.00) is still substantially higher than
the IQ value for children at primary school of 84. It could be
hypothesized that in Bali processes of selection and
self-selection between primary and secondary schools play
an even stronger role than in Indonesia. The corrections for
caste and education combined yield a mean IQ for children of
86 and for adults of 75 (both groups together equally
weighted a total IQ of 81).
4.3. Correction for age distribution

With concern to age distribution, the Indonesian popula-
tion consists of more adults and less children than the Bali
test sample. In Indonesia in 2010 36% of the population were
0–19-years-old, 47% 20–49-years-old, and 17% 50-years-old
and older (UN-DESA, 2011). In our sample the distribution
was 76% below 20 and 24% 20years and older. If we
take these findings into consideration, the calculation
((86.45×0.36)+(74.93×0.47))/(0.36+0.47) yields a mean
IQ of 80. Including data for the 50+ population would lower
the IQ estimate a little more.
Please cite this article as: Rindermann, H., & te Nijenhuis, J., Inte
population using various corrections based on theory and empiri
4.4. Correction for the FLynn effect

Following Lynn (2009), we applied a FLynn-effect correc-
tion, albeit in a tentative fashion. Lynn concludes that
British children gained 6.2 IQ points on the SPM between
1979 and 2008, so a gain of 2.14 IQ points per decade.
However, this finding can be criticized in two ways: First, the
1979–2008-comparison is based on different versions of the
SPM (SPM and SPM+), so a conversion is necessary. Second,
there are studies using Piagetian tests of cognitive develop-
ment (Shayer, Ginsburg, & Coe, 2007) that are known to
have high correlations with IQ scores, showing that intelli-
gence in UK is not rising, but falling. However, these findings
do not necessarily contradict each other, because the gains
have been shown to be highly specific to certain narrow
abilities (Flynn, 2007). It has been suggested that the gains
on the Raven's reflect the increase in the focus on decontex-
tualized problem solving in modern education. Another point
is that our study uses the RPM, so the Raven's findings on the
FLynn effect trump other findings. Also, in other countries of
Northern Europe there is a stasis of scores on Raven-like tests
or even a decline in more knowledge-loaded measures
(Norway: Sundet, Barlaug, & Torjussen, 2004; Denmark:
Teasdale & Owen, 2008). Moreover, a FLynn-effect correction
should only be applied to the younger generation because for
the older generations in Britain no secular rise in intelligence
has been found. Considering the contradictory evidence for
further secular rise of intelligence we choose a more modest
correction of 2 IQ points.

Using FLynn-effect-corrected norms (the same results as
above, but for the children 2 IQ points subtracted) the
children's mean IQ becomes 84. For adults it remains
unchanged (75) resulting in a mean IQ of 79.

5. Validity of results

Our best estimate of Bali IQ is 79, consisting of a score of
84 for youth and 75 for adults. Many people doubt whether
such low IQ scores should be taken seriously, but here we
argue they make sense. These conclusions are in line with
Flynn (2007) who has shown that IQs of 79 are quite typical
of a pre-scientific people and that those with an IQ below 80
can be functional in every-day life.

5.1. Age differences

There is a large difference of nine IQ points between
children and adults. However, the secular rise of education
is remarkable (Meyer, Ramirez, & Soysal, 1992), so age
effects in IQ in Bali are likely cohort effects in education
(similarly in other emerging countries, e.g. Brazil; Rindermann,
Flores-Mendoza, & Woodley, 2012).

5.2. School effects

Moreover, schooling has been shown to increase IQ scores
and the Human Development Report (HDR) 2010 (UNDP,
2010, Table 1, p. 143ff.) reports that mean years of schooling
in Indonesia is 5.7years, compared to 9.5years in the UK. If
one year of schooling corresponds to around 3 IQ points
(Falch & Sandgren Massih, 2011; Rindermann, 2011), 11.40
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IQ points of the 25 point adult difference with the UK can be
attributed to differences in amount of schooling.

5.3. Comparison with another Hindu country, India, and with
entire Indonesia

Compared to the IQ of 82 for Indians in India the Balinese
IQ of 79 is similar (Lynn & Vanhanen, 2006). Because in India
only children were tested our slightly lower value including
adults is not astonishing. Compared to Indonesian student
assessment results with a (crystallized) IQ of 78 our value is
nearly identical. If adults were included in Indonesia the
country result would be lower.

5.4. Representativity

The sample was not collected in the capital of Bali, so it
does not include university students. Adding one university
student (approx. the share of academics in Bali) with an IQ of
130 to our sample of N=50would result in a rise of the mean
IQ of the Balinese sample with only 0.85 IQ points, a very
small effect.

5.5. Test-wiseness and construct validity

There is most likely a small effect of experience with
taking standardized tests favoring Western children. New
studies should try to increase test-wiseness by giving all
participants sufficient exercise items. However, Jensen
(1980) states that the effect of test-wiseness is not large.
Additionally, we recommend the use of a larger diversity of
tasks as verbal, numerical, mental rotation and Piaget tests.

5.6. Valid indicator of thinking ability?

The question one often hears is whether persons with an
IQ of 79 are able to successfully manage their own lives. Due
to experience and transmitted habits these persons can
perform their daily routines, but an IQ of 79 poses limits
when the environment changes and new problems have to
be solved.

6. Conclusion

Does estimating the IQ of Bali require a costly represen-
tative sample or are acceptable results within reach using a
combination of a convenience sample and a sophisticated
use of corrections? Ours is a case study of how various
corrections based on theory and empirical findings can yield
a high-quality IQ estimate that can be used for future
research.

If we look only at the children in the Bali sample, and
consider the caste distribution, the low secondary school
attendance rate, and allow a small FLynn-effect-correction,
the best guess for the IQ of Balinese children is 84. For
Balinese adults (corrected for caste) the estimated value is 75.
Both age groups weighted according to their share in the
Indonesian population the best guess for Bali is IQ 79.

Conventional student assessments overestimate popula-
tions' cognitive ability level because children who do not
attend school are not considered, grade studies do not correct
Please cite this article as: Rindermann, H., & te Nijenhuis, J., Inte
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for age, and especially adults with their usual lower
educational level are not measured. The majority of psycho-
metric intelligence studies are also based on student samples
leading to overestimates. Future research should use large
samples that are representative not only for students, but
also for the entire population of children and include adults
in different age groups corresponding to their shares in
society. In such studies not only psychometric tests should be
taken, but also more knowledge loaded student assessment
tests and analyses of cognitive behavior in everyday life
should be carried out. The outcomes from a large-scale,
representative study in Bali will show us also how close our
estimates of Bali IQ, based on a small convenience sample
using empirical and theoretical corrections, actually is.
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