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We study the effect of intelligence (General Mental Ability) on religiosity using research designs
that allow for stronger causal inferences compared to previous research in this area. First, we
examine how between-siblings differences in intelligence are related to differences in their
religiosity. Second, we examine how intelligence is related to changes in religiosity over time. The
results of both designs suggest that intelligence has a strong negative effect on religiosity. In
addition, our results also suggest that intelligence interacts with age in determining religiosity:
the more intelligent the person, the stronger the negative effect of age on religiosity.
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1. Introduction

The age-old question whether it is rational to believe in
God recently received a renewed attention following the
publication of Richard Dawkins' book “The God delusion”
(2006, see also Pirsing, 1991, for another influential book).
Following this renewed philosophical interest, there was also a
renewed interest in the empirical question ofwhether there is a
causal link between intelligence and religiosity and whether
intelligence has a negative effect on religiosity. In the current
paper we study this link using research designs that allow for
stronger causal inferences compared to designs used in
previous research in this area.

Studies that provide empirical support for a negative rela-
tionship between intelligence (i.e., General Mental Ability or g)
and religiosity begun to appear as early as 1928 (Howells, 1928;
Sinclair, 1928), and continued to appear since. In reviewing the
relevant research, Bell (2002) states that of 43 studies that report
correlations between intelligence and religiosity, all but four
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found a negative correlation. (Bell, 2002, see also, Beckwith, 1986
for similar results). Following the publication of Dawkins' (2006)
book, there was a resurgence in studies that relied on more
refined methodologies than earlier studies, either by using
large representative samples and better controls (Ganzach,
Ellis, & Gotlibovski, 2013; Kanazawa, 2010) or a larger number
of measurements of intelligence (Bertsch & Pesta, 2009). These
studies too found a negative relationship between intelligence
and religiosity. In addition, two recent studies also found a
negative relationship between intelligence and religiosity on
the aggregate level, either by correlating average national
intelligence with average national religiosity (Lynn, Harvey, &
Nyborg, 2009), or by relating average denominations' intelli-
gence to the strength of their religious beliefs (Nyborg, 2009).

However, the correlational designs of all these previous
studies do not allow strong causal inferences about the
relationship between intelligence and religiosity, as they did
not rule out alternative non-causal explanations. In particular,
the correlations reported in these studies do not rule out the
possibility that background characteristics affect both the level
of intelligence and the degree of religiosity. For example, it is
possible that a poor early home environment is associated both
with low intelligence andwith high religiosity, or that religious
parents have both a positive influence on their children's
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2 We acknowledge the possibility of alternative explanations for the
relationship between education and religiosity. First, a reverse causation
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religiosity and a negative influence on their intelligence (see
Blau, 1981).1

Thus, one purpose of the current paper is to examine
whether the observed correlation between intelligence and
religiosity can be explained by background variables associated
both with intelligence and with religiosity, rather than by a
causal link between the two. To do that,we analyze the effect of
intelligence on religiositywithin families by comparing siblings'
religiosity as a function of their intelligence. Such an analysis
provides a strong control for background characteristics. Under
such a control, an observed relationship between intelligence
and religiosity is not likely to be due to a third background
variable. In essence, in this design siblings are used as their own
controls. For example, a significant effect of intelligence –

which is essentially a significant relationship between siblings'
differences in intelligence and their differences in religiosity –

cannot be attributed to home environment, because this
environment is similar for both siblings.

Another approach that allows for strong causal inferences
regarding the effect of intelligence on religiosity is to examine
changes in religiosity within individuals over time as a function
of their intelligence. A number of studies documented a
negative correlation between age and religiosity during child-
hood and young adulthood (Argyle, 1958; Francis, 1989; Kuhlen
& Arnold, 1944; Turner, 1980). These findings were interpreted
as an indication for a causal link between intellectual ability and
religiosity (Lynn et al., 2009), since when growing up people
become more intellectually capable. However, it is still an open
question what is the effect of intelligence – which is essentially
intellectual ability standardized by age – on changes in
religiosity. One possible hypothesis is that changes in religiosity
are a function of intelligence, such that the decline in religiosity
of the more intelligent is greater than the decline of the less
intelligent. The reason for this hypothesis is that under the
assumption that religiosity is not rational (e.g., Dawkins,
2006), the brighter individuals will make a ‘better’ use of their
accumulated experiences, and reject religiosity, in the same
way they make better use of academic training in achieving
academic success (Binet, 1905; Deary, Strand, Smith, &
Fernandes, 2007; Zenderland, 1998).

Finally, although educational attainment is endogenous to
intelligence with regard to religiosity, the well documented
strong positive effect of intelligence on education (e.g., Neisser
et al., 1996a) should be taken into account in examining the
effect of intelligence on religiosity. In particular, the effect of
intelligence on religiosity may be mediated and/or moderated
by educational attainment. First, since the more intelligent are
better able to profit from their education (Binet, 1905; Deary
et al., 2007), they may become less religious because they
are more influenced by their education in developing a ratio-
nal, non-religious, view of the world (Dawkins, 2006), i.e., a
moderation effect. Second, since education may lead to
decrease in religiosity by providing people with the oppor-
tunity to seek rational alternatives to religious dogma
(e.g., Durkheim &, 1915, 1915, 1964; Lenski, 1963), the more
intelligent may become less religious because they obtain
more education, i.e., a mediation effect of education (see for
1 Similarly, the aggregate level results of Lynn et al. (2009) and Nyborg
(2009) are also susceptible to alternative explanations, about a third variable
underlying both intelligence and religiosity.
example Argyle & Beit-Hallahmi, 1975; Achenbach &
Edelbrock, 1987). The results regarding this mediation effect
are, however, conflicting. Whereas in studying the relationship
between intelligence education religiosity and health on the
aggregate (state) level, Reeve & Basalik (2011) did suggest that
education mediates the effect of intelligence on religiosity,
Ganzach et al. (2013) suggested that, by large, there is no such
a mediation, and Kanazawa (2010) suggested that, if anything,
education reduces the negative net effect of intelligence on
religiosity. However, all these results were obtained in a cross-
sectional design. A more sensitive longitudinal design such as
the one we use in the current paper may reveal a different
picture.2
2. Method

We use data in which individual and background charac-
teristics were measured when participants were 15 years old
on average (with a 13–17 age range), and religiosity and
educational attainment were measured at three time points,
when participants were, on average, 20, 23 and 26. Thus the
age of the participants through the three focal survey years
ranged from 18 to 28. In the longitudinal analysis we use all
three measurements of religiosity and education, and in the
cross-sectional analysis we use only their measurements at the
last time point.
2.1. Participants and procedure

The data were taken from an ongoing longitudinal study, the
1997 cohort of the National Longitudinal Survey of Youth
(NLSY97). TheNLSY97 is a probability sample of 8984Americans
(with over sampling of Afro-Americans, Hispanics and econom-
ically disadvantaged whites) born between 1980 and 1984.
About 35% were Catholic, 26% Baptists, 29% other Protestants,
and the rest from small denominations and religions. The
participants came from6819 households, 1862 of them included
more than one participant. As a result 3192 of the participants
came from households that included two participants and 835
came from households that included 3 or more participants (as
96% of the same household participants were siblings, we use
below the term “siblings” rather than the “same household
members”). The participants were interviewed annually starting
in 1997. Our analyses draw on the interview thatwas conducted
in 1997 in which intelligence was measured and on the 3
interviews conducted in 2002, 2005 and 2008 in which
religiosity (and education) was measured. Thus intelligence
and other individual and background characteristics were
measured when participants were 15 years old on average
(with a 13–17 age range), and religiosity and educational
attainment weremeasured when participants were, on average,
19, 22 and 25, respectively. The retention rate in 2008was 83.7%.
explanation by which religiosity affects education (e.g., Darnell & Sherkat.,
1997); and second, the existence of other mediators that are related to
education and may affect religiosity (e.g., Iannaccone, 1998). However, these
alternative explanations do not constitute a threat to the internal validity of
the effect of intelligence on religiosity.



Table 1
Descriptive statistics and inter-correlations of study variables.

Mean SD 1 2 3 4 5 6

1. Intelligence 45.3 29.2 –

2. Religiosity 02 54.8 30.5 −0.23 –

3. Religiosity 05 53.9 32.6 −0.28 0.67 –

4. Religiosity 08 53.1 33.2 −0.30 0.63 0.72 –

5. Education 02 12.0 1.8 0.49 −0.04 −0.07 −0.10 –

6. Education 05 12.9 2.4 0.57 −0.05 −0.10 −0.13 0.88 –

7. Education 08 13.3 2.7 0.58 −0.06 −0.11 −0.14 0.80 0.95

Note: n varies between 5642 and 7853, depending on missing values. All correlations are significant on the .0001 level except of the correlation between
education 02 and religiosity 02 which is significant on the .001 level.

3 The individual characteristics that were examined and were not sig-
nificant were cross sectional age (their age in 2008), a measurement of the
behavioral/emotional problems of the child, and a short measurement of the
big five personality dimensions based on Gosling, Rentfrow, and Swann
(2003).
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2.2. Variables and measurement

2.2.1. Religiosity
Religiosity was measured using five dichotomous items (see

Moore et al., 1999 for scale development). The items included
questions in areas such as religious values or attitudes towards
religious writings and prayers (see Appendix A for the full
instrument). The itemswere summed andmultiplied by 100 to
create a religiosity scale ranging from 0 (low religiosity) to 100
(high religiosity). Religiositywasmeasured only three times, at
2002, 2005 and 2008. The Cronbach's alpha of these measure-
ments was .66, .70 and .71, respectively.

2.2.2. Intelligence
The measurement of intelligence is derived from partici-

pants' test scores in the Armed Forces Qualifying Test, a heavily
g-loaded intelligence test (Larson, Merritt, & Williams, 1988;
Larson & Saccuzzo, 1989). The AFQT is a weighted sum of
standardized scores within (three months) age groups of four
subtests of the Armed Services Vocational Aptitude Battery
(arithmetic reasoning, paragraph comprehension, word knowl-
edge and mathematics knowledge), and is expressed as a
percentile score on the basis of the US army scoring scheme
aimed at achieving nationally representative standard scores.
The test was administered in small groups to the NLSY partic-
ipants in 1997, five years before the first religiositymeasurement
was taken.

2.2.3. Age
Age was calculated for each participant at each time point

based on year and month of birth.

2.2.4. Sex and ethnicity
Males were coded as 0, and females as 1. Non-blacks were

coded as 0, and blacks as 1.

2.2.5. Education
Educationwasmeasuredby thenumber of years of education

completed at each survey year. Given participants' age range in
the data, educational attainment reflects primarily attainment of
higher education.

3. Results and discussion

3.1. Preliminary analyses

Table 1 presents the descriptive statistics and zero-order
correlations of the study variables. Consistent with previous
research, the cross-sectional correlations between intelli-
gence and religiosity were negative for each of the three
years in which religiosity was measured (−0.23, −0.28 and
−0.30, for 2002, 2005 and 2008, respectively). Note also that
these correlations become more negative with time. This
pattern is further explored in the longitudinal multi-variate
analysis of the last sub-section.

3.2. Cross-sectional within families analysis

In this subsection we examine how between-siblings
differences in intelligence (and education) are related to
differences in their religiosity. Our analysis relies on the family
structure of the data – the fact thatmany of the participants are
siblings – to control for all background variables shared by
siblings, even unmeasured background variables.

We begin by presenting the results of a simplified analysis
that demonstrates themain thrust of our cross sectional results.
It included the 1027 families that had at least two siblings that
were interviewed in 2008. In the analysis, thedifference in 2008
religiosity between two siblingswas regressed on differences in
sex, intelligence and educational attainment at this year. Sex
was the only control in the regression since, out of a number of
possible individual characteristics that could be used as controls
and were available in the NLSY97, it was the only individual
characteristic's difference that had a significant effect3 (note
that differences in background characteristics are not examined
since within families they are equal to zero).

The results of this regression are given by (numbers in
parentheses are standard errors; numbers in italics are stan-
dardized coefficients; bold-faced numbers indicate significant
coefficients):

ΔREL ¼ 0:81− 0:15�ΔIQ−0:32�ΔEDUþ 9:1�ΔSEX
1:07ð Þ 0:04ð Þ 0:45ð Þ 1:6ð Þ
0:00 −0:12 0:03 0:18

ð1Þ

where:
ΔREL between siblings difference in religiosity in 2008

(i.e. REL1 − REL2)
ΔEDU between siblings difference in education in 2008

(i.e., EDU1 − EDU2)



Table 2
Within families fixed effects regression predicting religiosity (numbers in
parentheses are standard errors).

Regression 1 Regression 2 Regression 3

Sex 8.54⁎⁎⁎

(1.49)
8.72⁎⁎⁎

(1.38)
8.66⁎⁎⁎

(1.44)
Intelligence −0.137⁎⁎

(0.036)
−0.142⁎⁎

(0.038)
−0.140⁎⁎

(0.038)
Education 0.191

(0.412)
0.181
(0.412)

Education ∗ intelligence −0.010
(0.011)

n = 5951.
Note: The models estimated are (for brevity we present only the most
comprehensive model):RELhi = b1 ∗ SEXhi + b2 ∗ IQhi + b3 ∗ EDUhi + b4 ∗
IQhi ∗ EDhi + ΣDhwhere h is an index for the household and i for a sibling
within this household and D is n − 1 household dummy variables where n
is the number of households.
⁎⁎⁎ p b .0001.
⁎⁎ p b 0.01.
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ΔIQ between siblings difference in intelligence (i.e.,
IQ1 − IQ2)

ΔSEX between siblings' difference in sex (i.e., SEX1 −
SEX2), which implies that a positive (negative)
relationship between ΔSEX and ΔREL is associated
with sisters being more (less) religious than their
brothers.

The results of this regression suggest that differences in
religiosity between siblings are negatively related to differ-
ences in their intelligence (i.e., the negative sign of the
coefficient of IQ implies that themore positive the IQ difference
between the siblings, the more negative the difference
between their religiosity), but are not related to differences in
their education (the coefficient of ΔEDU was not significantly
different from zero). The results also indicate that – consistent
with previous reports (e.g., Argyle, 1958) – females were more
religious than males.

We turn now to a more rigorous analysis that takes into
account all siblings in the family, and examine the within-
families relationships between the levels of intelligence
education and religiosity rather than the relationships between
siblings' differences in these variables. In this analysis we rely
on a cross sectional database in which each participant has one
observation, and each family has m observations, where m is
the number of siblings which were interviewed in 2008. Each
observation included the participant's religiosity and education
in 2008 and her intelligence asmeasured in 1997 aswell as the
individual characteristic controls. To control for the depen-
dence associatedwith using siblings' data, we used family fixed
effects regressions, regressions that include a dummy variable
for each family (see note to Table 2 for the exact specification).4

Our basic hypothesis that intelligence is related to religios-
ity is examined in regression 1 of Table 2 in which religiosity
in 2008 is regressed on intelligence (centered around its
mean), sex (weighted effect coded) and the family dummies.
The coefficient of intelligence in this regression is negative
(b = −0.137, sderr = 0.036; i.e., a one percentile increase in
intelligence is associated with a decrease of 0.137 units on our
religiosity scale), suggesting that when background character-
istics are adequately controlled via a within family design,
intelligence has a significant effect on religiosity.

[Note that that this regression estimated only the within
family effect of intelligence, and therefore underestimated the
overall effect of intelligence that includes also the between
families effect. Indeed,when the family dummieswere omitted
from the regression, the coefficient of intelligence was−0.343
(stderr = 0.014), about 3 times as high in absolute value. This
higher coefficient captures the effect of background variables
correlated with intelligence, or alternatively it captures the
indirect effect of shared family intelligence on religiosity
through its influence on these background variables].

The results of regression 2 also suggest that the estimated
effect of education on religiosity obtained in our within family
4 We did not use random effects models because these models could be
biased as a result of the correlation between omitted level-2 variables (i.e.,
background characteristics) and our level-1 variables (i.e., intelligence) (e.g.,
Antonakis, Bendahan, Jacquart, & Lalive, 2010). Thus, for example, parental
education (a level-2 variable) may be correlated with the average siblings'
intelligence resulting in a biased intelligence coefficient. Fixed effects
models are not influenced by this bias.
design is not significantly different from zero. This result is
consistent with previous findings regarding the effect of edu-
cation on religiosity that were obtained in a standard cross-
sectional design (Ganzach et al., 2013), but are not consistent
with the effect of education on religiosity in our longitudinal
analysis below. In addition, the results of regression 3 also
suggest that education does not interact with intelligence in
determining religiosity.

Finally, we repeated these analyses using religiosity in
2002 and 2005 as dependent variables and education in these
years and sex as independent variables. The results for these
years were similar to the results reported above, although
the coefficients of intelligence became more negative from
2002 to 2005 to 2008 (as also indicated by the temporal pattern
in the correlations between intelligence and religiosity in
Table 2), a pattern consistentwith changes in religiosity being a
function of intelligence. This phenomenon is directly examined
in the next subsection.

3.3. Longitudinal within individuals change analysis

In this subsectionwe examine how intelligence is related to
change in religiosity over time. We use the temporal structure
of the data – both religiosity and education were measured
three times over 6 years – to control for themain effects of both
background characteristics and stable individual characteris-
tics, even unmeasured characteristics.

We begin by presenting the results of a simplified analysis
that demonstrate themain thrust of our longitudinal results. In
this analysis change in religiosity between 2008 and 2002 was
regressed on intelligence, black ethnicity and on change in
education (change in age is constant, 6 years for all partici-
pants). Ethnicity was added to the regression since, out of a
number of possible controls that were available in the NLSY97,
it was the only characteristic that had a significant effect.5
5 The other characteristics that were examined and were not significant
included the individual characteristics that were examined in the within-
families model (i.e., cross sectional age, a measurement of the behavioral/
emotional problems of the child, and a short measurement of the big five) as
well as background characteristics: family income, parents' education and
parents' religiosity.



6 Our longitudinal fixed effects models represent regressions within
individuals. They could be viewed as representing the combined results of
within individuals regressions (i.e. regressions that are estimated for each
individual separately) inwhich one's religiosity at time t is regressed on the time
varying variables (age and education) at time t. The main effects of the time
varying variables in these models represent the averages of the coefficients of
the individual. Since each individual intelligence is constant, intelligence cannot
appear in the individual model, and the main effect of intelligence cannot be
estimated. However, the coefficients of the time varying variables may depend
on intelligence, and this dependence is represented in the models by the
interaction between intelligence and the time varying variables.

7 Again, we did not use random effects models here because of the problem of
correlation between level-2 error and themean level-1 variables (see footnote 4).

Table 3
Within individuals longitudinal fixed effects regressions predicting religios-
ity and education (numbers in parentheses are standard errors).

Regression 4:
religiosity

Regression 5:
education

Age −0.198⁎⁎

(0.074)
0.233⁎⁎⁎

(0.003)
Education −0.681⁎⁎

(0.214)
Age ∗ ethnicity 0.424⁎⁎

(0.136)
0.015⁎

(0.006)
Age ∗ intelligence −0.0072⁎⁎

(0.0027)
0.0044⁎⁎⁎

(0.0001)
Intelligence ∗ education −0.012⁎

(0.006)

n = 18,103 person-year observations.
Note: Ethnicity was coded using weighted effect coding with non-blacks as a
base group. The model estimated for religiosity and education is, respectively:
RELij = b1 ∗ AGEij + b2 ∗ ETHi ∗ AGEij + b3 ∗ IQi ∗AGEij +b4 ∗EDUij +b5 ∗
IQi ∗EDij + ΣDiEDUij = b1 ∗ AGEij + b2 ∗ ETHi ∗ AGEij +b3 ∗IQi ∗ AGEij where
i is an index for the individual and j an index for survey year, D is p − 1
individuals' dummy variables where p is the number of individuals.
⁎⁎⁎ p b .0001.
⁎⁎ p b 0.01.
⁎ p b .1.
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The results of this regression with centered intelligence
are given by (numbers in parentheses are standard errors;
numbers in italics are standardized coefficients; bold-faced
numbers indicate significant coefficients):

ΔREL ¼ –1:91− 0:057� IQ − 0:829�ΔEDUþ 2:51�ETH
0:54ð Þ 0:014ð Þ 0:234ð Þ 0:86ð Þ
0:00 −0:06 −0:05 0:04

ð2Þ

where:
ΔREL change in religiosity between 2002 and 2008 (i.e.,

EDU08 − EDU02)
ΔEDU change in education between 2002 and 2008 (i.e.,

REL08 − REL02)
IQ intelligence (centered around its mean)
ETH a dummy variable having a value of 1 if the partic-

ipant is black and 0 otherwise (using a weighted
effect coding).

The results of this regression (n = 5545) suggest that:
(1) holding change in education constant, changes in religiosity
were negatively related to intelligence (the negative sign of the
coefficient of IQ implies that the higher the IQ the more
negative is the change in religiosity); (2) holding intelligence
constant, changes in religiosity were negatively related to
changes in education (the negative sign of ΔEDU implies that
gainingmore education is associatedwith a negative change in
religiosity); and (3) by large (i.e., at themean intelligence level
and when no change in education occurs), age had a negative
effect on religiosity (the intercept was significantly negative).
(The results also indicated that there was less decrease in
religiosity over time among black participants).

We turn now to a more rigorous analysis that takes into
account all three measurements of education and religiosity,
and examine the relationships between the levels of age,
education and religiosity rather than the relationship between
changes in these variables. In this analysiswe use a longitudinal
database in which each participant has three observations, one
for each of the three survey years. Each observation includes
religiosity, education, age and the year at which these vari-
ables were measured, as well as intelligence and the control
variables as measured in 1997. To control for the dependence
associated with the within subject observations we used
individuals' fixed effects regressions (see for example, Allison,
2009). In suchmodels a dummy for each subject is entered into
the regression prior to the estimation of the effects of the
independent variables, or alternatively, subjects' means are
subtracted from each of their measurements on the time-
varying variables (both dependent and independent variables)
resulting in variables being expressed as a deviation from the
subject mean value. Such models fully control for individual
differences. All stable attributes of the individual, even those
that are notmeasured explicitly, are captured by this approach.
In essence, we model changes in religiosity and ignore stable
individual differences in religiosity. Note that the models also
control for the effect of individual differences in intelligence—
therefore the main effect of intelligence cannot be estimated.
However, the interactions between intelligence and the time
varying variables (age and education) can be estimated.
Examining these interactions is the central purpose of these
analyses since they represent the effect of intelligence
on the way by which age and education affect changes in
religiosity.6, 7

Table 3 presents the results of our longitudinal analysis
(see note in Table 3 for the exact specification). In the regres-
sions reported in this table the stable characteristics (intelli-
gence and ethnicity) were centered around the sample means,
so the main effects of the time-varying variables represent
typical effects, i.e. effects at the mean level of the stable
characteristics (note also that in a fixed effects regression
the time-varying variables could also be viewed as centered
around the unitmeans). The results of thismodel are consistent
with the results of the change model (Eq. (2)). First, there is a
significant main effect of age (b = −0.382, stderr = 0.052)
suggesting that – consistent with previous reports based on
cross-sectional data (Argyle, 1958; Francis, 1989; Kuhlen &
Arnold, 1944; Turner, 1980) – religiosity decreased with age
in young-adulthood. Second, there is a significant main effect
of education (b = −0.810, stderr = 0.200), suggesting that
religiosity decreased with education. Note that these results
imply that growing older in one year results in a decrease of
about 0.2 points on our religiosity scale, whereas gaining one
more year of education implies a decrease of about 0.7 points on
this scale.
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Particularly interesting is the significant negative inter-
action between age and intelligence in regression 5 (b =
−0.0133, stderr = 0.0020), which examined the relation-
ship between intelligence and changes in religiosity. The
results suggest that the higher the intelligence, the more
negative was the effect of age on religiosity. Thus, the extent to
which one's religiosity declined when growing up was to a
large extent influenced by one's intelligence. Finally the results
also suggest that there was less decrease in religiosity with age
among blacks than among non-blacks.

Fig. 1 summarizes the results of our longitudinal change
model of the effect of age, education and intelligence on
religiosity (included in this figure are the results of an
additional regression, regression 5 in Table 3, predicting
education, which indicates a highly significant main effect of
age on education, b = 0.233, stderr = 0.003, simply suggests
that with age young adults obtained more education, and the
highly significant interaction between age and intelligence,
b = 0.0044, stderr = 0.0001, suggesting that the more intel-
ligent obtained more education than the less intelligent). This
model suggests that age had a negative direct effect on
religiosity, as well as a negative indirect effect, mediated by
education. It also suggests that intelligence moderated the
direct effect of age, and to some extent also the effect of
education, on religiosity. Finally, the change in the main effect
of age between regressions 2 and 3 indicates that, by large,
education mediated the effect of age on religiosity (Z = 3.2,
p b 0.001 in the Sobel test).

4. Discussion

The current results provide strong empirical evidence for
a causal link between intelligence and religiosity. The cross-
sectional analysis suggests that intelligence influenced cross-
sectional differences in religiosity, and that this effect cannot
be explained by background correlates of intelligence. The
longitudinal analysis, which focused on changes on religiosity
(and therefore did not examine the effect of intelligence on
Fig. 1. A longitudinal within individuals change model for the mediation
effect of education and moderation effect of intelligence.
levels of religiosity) suggests that intelligence drove changes
in religiosity in that the more intelligent were primarily those
that became less religious.

Our analysis also provided some insight into the process by
which intelligence affected changes in religiosity over time. It
suggests that when growing up, the more intelligent became
less religious because of two, perhaps even three, reasons. First,
they obtained more education, which in turn negatively
affected their religiosity. Second, controlling for changes in
education, they were more influenced by the processes of
growing up than the less intelligent. And third, education
tended to have a stronger effect on their religiosity than on the
religiosity of the less intelligent, although the evidence for this
effect is weak.

Whereas the findings regarding the relationship between
intelligence and religiosity were clear-cut, the findings regard-
ing the relationship between education and religiosity were
less clear. We found that whereas the zero-order correlations
between education and religiosity were negative, the partial
correlations controlling for intelligence were positive. Further-
more, whereas the cross-sectional analysis suggested that
education did not affect religiosity, the longitudinal analysis
suggested that it had a negative effect. We put more weight on
the latter analysis since it controlled both for themain effects of
individual characteristics and for the main effects of back-
ground characteristics, whereas the former analysis controlled
only for background (family) characteristics.

Two important limitations of the current study have to do
with the measurement of the religiosity and the measurement
of education. First, religiosity is a highly complex phenomenon.
It covers a variety of meanings having both attitudinal behav-
ioral cognitive and affective facets. Although the current study
relied on a well-established multiple item measurement of
religiosity, this measure had a somewhat fundamentalist
flavor. Other, less fundamentalist measures of religiosity (see
for example, Voas, 2007 and Krause, 1993 for surveys of
instruments in the study of religiosity) could lead to different
results, as their relationship with education and intelligence
may be somewhat different (and in particular we believe that
the less fundamentalist is the measurement of religiosity, the
less negative is the relationship between intelligence and
religiosity). Second, the measurement of education by number
of years of education completed is limited particularly since it
does not take into account the quality of education (see Betts,
1995) or the type of education (i.e., religious versus secular
oriented education, see Ganzach et al., 2013).

Finally, the current study is consistent with the cumulative
evidence about the negative effect of intelligence on religiosity
(e.g., Bertsch & Pesta, 2009; Kanazawa, 2010; Lynn et al., 2009;
Nyborg, 2009; Reeve, 2009; Reeve & Basalik, 2011), and with
the views that intelligence, because of its association with
rationalism, skepticism, and feeling of control over nature, leads
to secularism (e.g., Frazer, 1922; Inglehart & Welzel, 2005;
Kuhlen & Arnold, 1944). The main contribution of the current
study is that it examines the relationship between intelligence
and religiosity within families and over time. The within
families examination, which shows that the more intelligent
sibling is less religious, allows for ruling out alternative expla-
nations suggesting that background variables such as SES
explain the link between intelligence and religiosity. The
longitudinal change analysis, which shows that intelligent



552 Y. Ganzach, C. Gotlibovski / Intelligence 41 (2013) 546–552
people become less religious over time, sheds some light on
the dynamic of changes in religious beliefs. It suggests that
intelligence is not only linked to the level of religiosity (as
previous cross-sectional analyses as well as the current within
families cross-sectional analysis suggest), but it is also linked to
changes in religiosity over time. This analysis suggests that
consistent with some previous research (Reeve & Baslik, 2011),
but in contrast to other research (Ganzach et al., 2013;
Kanazawa, 2010) education mediates some, but not all, of the
effect of intelligence on religiosity.

Appendix A. Religiosity instrument

I do not need religion to have good values (reverse coded).
Religious teachings are to be obeyed exactly as written.
I pray more than once a day.
I often ask God to help me make decisions.
God has nothing to dowith what happens to me personally

(reverse coded).
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