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The birth-order effect on intelligence—whether a child’s birth 
order among siblings causally influences its intelligence—has 
long been hotly debated ever since Galton (1874) noticed a 
preponderance of firstborns among eminent English scien-
tists nearly a century and a half ago. A recent review notes 
that “research on birth order and intellectual performance is 
replete with contradictory findings and long-standing con-
ceptual disagreements” (Sulloway, 2007, p. 1711).

On the one hand, the confluence model (Zajonc, 1976; 
Zajonc & Markus, 1975; Zajonc & Mullally, 1997) and the 
resource dilution model (Blake, 1981; Downey, 2001) sug-
gest that the average intelligence of children should decline 
with increasing birth order, such that firstborns are on aver-
age more intelligent than secondborns, and secondborns are 
on average more intelligent than thirdborns. According to the 
confluence model, firstborns are born into a family that con-
sists entirely of cognitively mature adults; secondborns are 
born into a family that consists of 67% cognitively mature 
adults; thirdborns are born into a family that consists only of 
50% cognitively mature adults. Hence, the higher their birth 
order, the less cognitively stimulating the children’s family 
environment. Similarly, the resource dilution model points 
out that parents’ material resources, energy, and attention are 
all finite, and thus the more children there are in the family, 
the less of each resource necessarily accrues to each child. 
The higher-order offspring (laterborns) are therefore 
expected to suffer from such relative lack of resources in the 
family and thus to attain lower intelligence, among other 
things.

In sharp contrast, the admixture hypothesis (Page & 
Grandon, 1979; Rodgers, 2001; Rodgers, Cleveland, van den 
Oord, & Rowe, 2000) suggests that the apparent birth-order 
effect on intelligence is a methodological artifact of using 
between-family (cross-sectional) data to infer within-family 
dynamics. It explains the correlation between birth order and 
intelligence across individuals by the fact that (a) less intel-
ligent parents are more likely to have a larger number of chil-
dren and (b) higher birth-order children necessarily come 
from larger families, whereas children from smaller families 
have greater representation among lower birth-order chil-
dren. For example, fourthborns necessarily come from fami-
lies with four or more children, whereas firstborns can come 
either from families with one or two children or families 
with five or six children. Given the preponderance of fami-
lies with a small number of children, such families are over-
represented in samples of first- and secondborns. Thus, if 
there is a negative correlation between parental intelligence 
and their number of children, then it can create a statistical 
association between birth order and intelligence among chil-
dren across families.
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Abstract

The analysis of the National Child Development Study in the United Kingdom (n = 17,419) replicates some earlier findings 
and shows that genuine within-family data are not necessary to make the apparent birth-order effect on intelligence disappear. 
Birth order is not associated with intelligence in between-family data once the number of siblings is statistically controlled. 
The analyses support the admixture hypothesis, which avers that the apparent birth-order effect on intelligence is an artifact 
of family size, and cast doubt on the confluence and resource dilution models, both of which claim that birth order has a 
causal influence on children’s cognitive development. The analyses suggest that birth order has no genuine causal effect on 
general intelligence.
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The debate over the genuine causal effect of birth order on 
intelligence remains unresolved (Sulloway, 2007). At the 
heart of the disagreements between the confluence/resource 
dilution models and the admixture hypothesis is the question 
of whether the birth-order effect on intelligence—where lat-
erborns are on average less intelligent than earlierborns—
reflects a genuine within-family dynamic, or a spurious 
artifact and methodological confound of inferring a within-
family process from between-family data, of comparing later-
borns from larger families with earlierborns from smaller 
families. The confluence/resource dilution models contend 
that earlierborns are on average more intelligent than later-
borns within the same families, whereas the admixture 
hypothesis contends that children of any birth order from 
smaller families are on average more intelligent than children 
of any birth order from larger families.

One empirical generalization that emerges in the debate 
on intelligence and birth order is that studies using between-
family data (comparing individuals with given birth orders 
from different families) typically find a statistically signifi-
cant association between birth order and intelligence 
(Boomsma et al., 2008; Zajonc & Bargh, 1980), whereas 
studies using within-family data (comparing siblings within 
the same families) typically do not (Retherford & Sewell, 
1991; Rodgers et al., 2000), although a few within-family 
studies have found a birth-order effect (Belmont & Marolla, 
1973; Bjerkedal, Kristensen, Skjeret, & Brevik, 2007; 
Record, McKeown, & Edwards, 1969).

Most recently, Bjerkedal et al. (2007) used population 
data on a quarter of a million Norwegian male conscripts 
born between 1967 and 1998 (84.7% of all males born in 
these years) to provide both between-family and within-
family comparisons simultaneously. Their analyses show 
that birth order and sibship size have independent and simul-
taneous effects on intelligence. Boys of a given birth order 
become less intelligent as their sibship size increases, and 
sons from the same families become less intelligent as their 
birth order increases.

In an attempt to resolve the “birth order puzzle,” where 
some within-family studies show a negative effect of birth 
order (earlierborns are more intelligent than laterborns) 
while others show a positive effect (laterborns are more 
intelligent than earlierborns), Zajonc, Markus, and Markus 
(1979) revised the original confluence model (Zajonc, 1976; 
Zajonc & Markus, 1975) to incorporate the “tutoring effect.” 
They argue that firstborns initially suffer in their intellectual 
development at the birth of the secondborn, because the 
intellectually and verbally less mature secondborn degrades 
the level of intellectual stimulation of the family environ-
ment. However, firstborns later recover from the temporary 
deficit by being able to tutor the second- and laterborns, 
whereas lastborns never have the opportunity to tutor 
younger siblings. The revised confluence model predicts that 
firstborns are less intelligent than laterborns until about the 
age of 12, but firstborns become more intelligent than later-
borns after 12.

The confluence/resource dilution models and the admix-
ture hypothesis make clear and divergent predictions on the 
relationship between intelligence, birth order, and family 
size in between-family data. Both confluence/resource dilu-
tion models and the admixture hypothesis predict a signifi-
cant negative bivariate association between birth order and 
intelligence in between-family data. However, the confluence/
resource dilution models predict that birth order has a genu-
ine causal effect on intelligence, and thus birth order is neg-
atively associated with intelligence even net of family size. 
In sharp contrast, the admixture hypothesis predicts that the 
negative association between birth order and intelligence is 
spurious and disappears once family size is statistically 
controlled.

Empirical Analyses
Data

The National Child Development Study (NCDS) is a large-
scale prospectively longitudinal study which has followed a 
population of British respondents since birth for more than 
half a century. The study includes all babies (n = 17,419) 
born in Great Britain (England, Wales, and Scotland) during 
1 week (March 03-09, 1958). The respondents are subse-
quently reinterviewed in 1965 (Sweep 1 at Age 7; n = 
15,496), in 1969 (Sweep 2 at Age 11; n = 18,285), in 1974 
(Sweep 3 at Age 16; n = 14,469), in 1981 (Sweep 4 at Age 
23; n = 12,537), in 1991 (Sweep 5 at Age 33; n = 11,469), in 
1999-2000 (Sweep 6 at Age 41-42; n = 11,419), and in 2004-
2005 (Sweep 7 at Age 46-47; n = 9,534). There are more 
respondents in Sweep 2 than in the original sample (Sweep 
0) because Sweep 2 sample includes eligible children who 
were in the country in 1969 but not in 1958 when Sweep 0 
interviews were conducted. In each sweep, personal inter-
views and questionnaires are administered to the respon-
dents, to their mothers, teachers, and doctors during 
childhood, and to their partners and children in adulthood. 
Virtually all (97.8%) of the NCDS respondents are Caucasian.

Measure of General Intelligence
The NCDS respondents take multiple intelligence tests at 
Ages 7, 11, and 16. At 7, the respondents take four cognitive 
tests (Copying Designs Test, Draw-a-Man Test, Southgate 
Group Reading Test, and Problem Arithmetic Test). At 11, 
they take five cognitive tests (Verbal General Ability Test, 
Nonverbal General Ability Test, Reading Comprehension 
Test, Mathematical Test, and Copying Designs Test). At 16, 
they take two cognitive tests (Reading Comprehension Test 
and Mathematics Comprehension Test). Appendix Table 1 
presents the means, standard deviations, and full correlation 
matrix for the 11 test scores.

I first perform a principal components analysis at each age 
to compute their general intelligence score for each age. Each 
principal components analysis uses a varimax rotation and an 
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extraction criterion of minimum eigenvalue of 1.0. I perform 
all statistical analyses with SPSS 19.0 for Macintosh.

All cognitive test scores at each age load only on one 
component, with reasonably high loadings (Age 7: Copying 
Designs = .671, Draw-a-Man = .696, Southgate Group 
Reading = .780, and Problem Arithmetic = .762; Age 11: 
Verbal General Ability = .920, Nonverbal General Ability = 
.885, Reading Comprehension = .864, Mathematical = 
.903, and Copying Designs = .486; and Age 16: Reading 
Comprehension = .909, and Mathematics Comprehension 
= .909). For Age 7, the extracted component has the eigen-
value of 2.123 and explains 53.081% of the variance. For 
Age 11, the extracted component has the eigenvalue of 
3.428 and explains 68.553% of the variance. For Age 16, 
the extracted component has the eigenvalue of 1.654 and 
explains 82.697% of the variance.

The extracted component at each age has a mean of 0 and 
a standard deviation of 1.0. It is then converted into the stan-
dard IQ metric, with a mean of 100 and a standard deviation 
of 15 (Conversion formula: IQ = 100 + 15 × component). 
Then I perform a second-order principal components analy-
sis with the IQ scores at three different ages to compute the 

overall childhood general intelligence score. The three IQ 
scores load only on one component with very high factor 
loadings (Age 7 = .867; Age 11 = .947; Age 16 = .919). The 
extracted component has the eigenvalue of 2.491 and 
explains 83.031% of the variance. I use the childhood gen-
eral intelligence score in the standard IQ metric as a mea-
sure of childhood general intelligence.

The measure of childhood general intelligence thus con-
structed via principal components analysis correlates extremely 
highly with some possible alternative measures. For example, 
if I standardize each of the 11 test scores at three ages and take 
a grand mean, it correlates r = .995 with the measure of child-
hood general intelligence constructed via principal compo-
nents analysis. If I simply add all the 11 raw test scores, it 
correlates r = .991. As a result, all of my substantive conclu-
sions below remain virtually identical regardless of which 
alternative measure of childhood general intelligence I use.

Control Variables
In addition to birth order and number of siblings, both 
measured at 16, I control for the following variables in my 
multiple regression analyses below: social class at birth 
measured by father’s occupational class: 0 = unemployed, 
dead, retired, or no father present; 1 = unskilled; 2 = semi-
skilled; 3 = skilled; 4 = white collar; 5 = professional); 
mother’s education; father’s education (both measured at 
16 as the age at which the parent left full-time education on 
the ordinal scale: 1 = younger than 13; 2 = 13-14; 3 = 14-15; 
4 = 15-16; 5 = 16-17; 6 = 17-18; 7 = 18-19; 8 = 19-21; 
9 = 21-23; and 10 = older than 23). Measures of parental 
intelligence are not available in NCDS.

Lassek and Gaulin (2008) showed that mother’s gluteo-
femoral (lower-body) fat increases their children’s cognitive 
ability, and shorter birth interval may deplete the mother’s 
reserve of such developmentally beneficial body fat. So I 
further control for the birth interval, measured at birth, as 
the number of years since previous birth (1 = less than a 
year; 2 = 1-2 years; 3 = 2-3 years; 4 = 3-4 years; 5 = 4-5 
years; 6 = 5-10 years; 8 = 15-20 years; 9 = more than 20 
years). Firstborns are assigned the arbitrary value of 9 for 
this variable; however, all of my substantive conclusions 
from the regression model that includes birth interval remain 
identical if I exclude firstborns from the analysis.

Finally, Kohler, Rodgers, and Christensen (1999) showed 
that fertility may partly be heritable; the more children one 
has, the more children one’s children are genetically predis-
posed to have. I therefore control for the number of moth-
er’s siblings, measured at birth.

Results
Table 1 presents the results of multiple regression analyses 
of the NCDS data. Appendix Table 2 presents the full cor-
relation matrix, with means and standard deviations, for all 
the variables used in the multiple regression analyses. 

Table 1. The Effects of Birth Order and Number of Siblings on 
Childhood General Intelligence

(1) (2) (3) (4)

Birth order
 

−2.139*** 
(.121)

−.026 
(.168)

.223 
(.167)

.435 
(.222)

−.201 −.002 .021 .039
Number of 

siblings
 

−2.359*** 
(.131)

−1.971*** 
(.131)

−1.918*** 
(.168)

−.283 −.234 −.236
Social class at 

birth
 

2.775*** 
(.185)

2.814*** 
(.245)

.180 .174
Mother’s 

education
 

1.554*** 
(.147)

1.466*** 
(.188)

.140 .130
Father’s 

education
 

1.371*** 
(.128)

1.419*** 
(.166)

.145 .146
Birth interval
 

.342** 
(.111)
.044

Mother’s 
number of 
siblings

−.236** 
(.082)
−.041

Constant 105.008 
(0.313)

106.050 
(0.312)

85.364 
(0.725)

84.139 
(1.182)

R2 .041 .081 .203 .213
Number of 

cases
7,350 7,327 6,690 4,369

Note: Main entries are unstandardized regression coefficients. Entries in 
parentheses are standard errors. Entries in italics are standardized regres-
sion coefficients.
**p < .01. ***p < .001 (two-tailed).
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Online supplemental material (available at http://pspb.sage 
pub.com/supplemental) presents, both in tables and figures, 
mean IQ: (a) by birth order (Table S1 and Figure S1), (b) by 
number of siblings (Table S2 and Figure S2), and (c) by birth 
order, by number of siblings (Table S3 and Figure S3). It 
also presents mean IQ by lifetime number of children (Table 
S4 and Figure S4).

Column (1) shows that, consistent with the past studies on 
the birth-order effect on intelligence with between-family data, 
there is a significant negative association between birth order 
and childhood general intelligence (b = −2.139, p < .001, stan-
dardized coefficient = −.201). The unstandardized regression 
coefficient of −2.139 for birth order appears to suggest that 
NCDS respondents lose more than 2 IQ points for each posi-
tion in the birth order. Although earlier studies suggest that the 
birth-order effect on parental investment may be quadratic, 
such that firstborns and lastborns receive more parental invest-
ment than middleborns (Hertwig, Davis, & Sulloway, 2002; 
Salmon & Daly, 1998), the association between intelligence 
and birth order does not deviate from linearity (b for birth order 
squared = −.023, ns, standardized coefficient = −.016).

Column (2) shows, however, that, once I control for the 
number of siblings in the family, birth order is no longer 

significantly associated with childhood general intelligence 
(b = −.026, ns, standardized coefficient = −.002). In sharp 
contrast, the number of siblings is significantly negatively 
associated with childhood general intelligence (b = −2.359, 
p < .001, standardized coefficient = −.283). The unstandard-
ized regression coefficient of −2.359 suggests that NCDS 
respondents with the same birth order lose 2.4 IQ points for 
each sibling in the family. Naturally, birth order and the 
number of siblings are very strongly positively correlated 
(r = .700, p < .001, n = 11,450; see appendix Table 2). 
However, the correlation is not strong enough to cause col-
linearity (VIF for both variables = 1.971).

Column (3) shows that including controls for the respon-
dent’s social class background (father’s occupational status, 
mother’s education, father’s education) in the equation does 
not alter the conclusion at all and only very slightly attenu-
ates the association between number of siblings and child-
hood general intelligence (b = −1.971, p < .001, standardized 
coefficient = −.234). Even though all variables included in 
this equation, except for birth order, are significantly associ-
ated with childhood general intelligence, a comparison of 
standardized regression coefficients suggests that number of 
siblings has the strongest association.

Column (4) shows that further controlling for birth inter-
val and mother’s number of siblings does not alter the main 
conclusion or attenuate the association between number of 
siblings and childhood general intelligence. Once again, 
even though all variables included in this equation, except 
for birth order, are significantly associated with childhood 
general intelligence, a comparison of standardized regres-
sion coefficients suggests that number of siblings has the 
strongest association (−.236).

Because NCDS measures respondents’ intelligence at 
Ages 7, 11, and 16, it allows for a direct test of the “tutoring 
effect” posited by the confluence model (Zajonc et al., 1979) 
and see if laterborns are on average more intelligent than ear-
lierborns until about the age of 12 but earlierborns become 
more intelligent than laterborns after 12.

Results presented in Tables 2 to 4 provide very little 
support for the “tutoring effect” and for the confluence 
model. Table 2, Column (1), shows that, even as early as 7, 
earlierborns are significantly more intelligent than later-
borns (b = −1.335, p < .001, standardized coefficient = −.130), 
contrary to the revised prediction of the confluence model. 
It is only when I control for the number of siblings that the 
association between birth order and general intelligence 
becomes significantly positive (b = .357, p < .05, standard-
ized coefficient = .035). However, number of children has 
a much stronger association with general intelligence at 7 
than birth order does. Net of each other, each additional 
sibling decreases general intelligence by 1.9 IQ points, 
whereas each position in birth order only increases it by 
0.4 IQ points.

Table 3 shows that, contrary to the prediction of the con-
fluence model, laterborns are not significantly more intelli-
gent than earlierborns at 11. Nor are earlierborns more 

Table 2. The Effects of Birth Order and Number of Siblings on 
General Intelligence, Age 7

(1) (2) (3) (4)

Birth order
 

−1.335*** 
(.103)

.357* 
(.144)

.487** 
(.149)

.522** 
(.198)

−.130 .035 .047 .049
Number of 

siblings
 

−1.898*** 
(.113)

−1.572*** 
(.118)

−1.584*** 
(.152)

−.233 −.192 −.201
Social class at 

birth
 

2.014*** 
(.168)

2.005*** 
(.220)

.132 .126
Mother’s 

education
 

1.141*** 
(.136)

1.170*** 
(.173)

.102 .103
Father’s 

education
 

.971*** 
(.119)

.996*** 
(.152)

.102 .102
Birth interval
 

.064 
(.101)
.008

Mother’s number 
of siblings 

−.173* 
(.074)
−.030

Constant 103.274 
(0.271)

104.171 
(0.272)

89.380 
(0.660)

89.583 
(1.067)

R2 .017 .044 .107 .118
Number of cases 9,856 9,815 8,906 5,856

Note: Main entries are unstandardized regression coefficients. Entries in 
parentheses are standard errors. Entries in italics are standardized regres-
sion coefficients.
*p < .05. **p < .01. ***p < .001 (two-tailed).
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intelligent than laterborns at 16, as Table 4 shows. In general, 
the results presented in Tables 2 to 4 largely replicate the 
findings in Table 1 and support the admixture hypothesis. At 
each age, number of siblings is significantly negatively asso-
ciated with childhood general intelligence, and its associa-
tion is the strongest of all the variables included in the 
equation.

Discussion
I use prospectively longitudinal between-family data with a 
large population of respondents (the NCDS in the United 
Kingdom) to test competing predictions from the confluence/
resource dilution models and the admixture hypothesis on 
the effect of birth order on intelligence. The NCDS has one 
of the strongest measures of general intelligence in any sur-
vey data, assessed by 11 cognitive tests at three different 
ages. Multiple regression analyses indicate that the apparent 
birth-order effect on intelligence is an artifact of the associa-
tion between intelligence and family size, as the admixture 
hypothesis contends. The study is among the first (along 
with Wichman, Rodgers, & MacCallum, 2006) to show that 
the apparent and statistically significant birth-order effect on 

intelligence in between-family data completely disappears 
once one between-family variable is statistically controlled.

The admixture hypothesis is based on the premise that 
more intelligent parents on average have fewer children than 
less intelligent parents. In the NCDS data, childhood general 
intelligence is weakly but statistically significantly associated 
with the lifetime number of children before 47 (r = −.038, 
p < .01, n = 4,973; see Table S4 and Figure S4 in the supple-
mental material available at http://pspb.sagepub.com/supple 
mental). But why should this be so? Why do more intelligent 
parents have fewer children?

There has been some evidence that, because general intel-
ligence likely evolved to solve evolutionarily novel prob-
lems, more intelligent individuals are more likely to acquire 
and espouse evolutionarily novel preferences and values 
than less intelligent individuals (Kanazawa, 2010a, 2010b, 
2012). Humans, just like all other biological species, are 
evolutionarily designed to maximize their reproductive suc-
cess, and thus voluntary control of fertility—having fewer 
children than one can safely raise to sexual maturity—is an 
evolutionarily novel value. Hence, more intelligent individu-
als may be more likely than less intelligent individuals to 
adopt the evolutionarily novel value of having fewer 

Table 3. The Effects of Birth Order and Number of Siblings on 
General Intelligence, Age 11

(1) (2) (3) (4)

Birth order
 

−2.092*** 
(.103)

−.138 
(.141)

.034 
(.143)

.330 
(.188)

−.200 −.013 .003 .031
Number of 

siblings
 

−2.203*** 
(.110)

−1.761*** 
(.112)

−1.758*** 
(.142)

−.268 −.213 −.222
Social class at 

birth
 

2.649*** 
(.158)

2.733*** 
(.207)

.175 .174
Mother’s 

education
 

1.469*** 
(.128)

1.464*** 
(.162)

.133 .131
Father’s education
 

1.389*** 
(.111)

1.337*** 
(.141)

.149 .140
Birth interval
 

.261** 
(.094)
.034

Mother’s number 
of siblings 

−.190** 
(.070)
−.034

Constant 105.040 
(0.268)

106.123 
(0.268)

86.279 
(0.626)

84.959 
(1.012)

R2 .040 .077 .194 .202
Number of cases 9,969 9,936 8,859 5,807

Note: Main entries are unstandardized regression coefficients. Entries in 
parentheses are standard errors. Entries in italics are standardized regres-
sion coefficients.
**p < .01. ***p < .001(two-tailed).

Table 4. The Effects of Birth Order and Number of Siblings on 
General Intelligence, Age 16

(1) (2) (3) (4)

Birth order −2.348*** 
(.105)

−.267 
(.144)

−.052 
(.146)

.271 
(.195)

 −.225 −.026 −.005 .025
Number of 

siblings
−2.314*** 

(.113)
−1.886*** 

(.114)
−1.791*** 

(.147)
 −.283 −.227 −.226
Social class at 

birth
2.818*** 
(.159)

2.776*** 
(.213)

 .188 .177
Mother’s 

education
1.585*** 
(.128)

1.503*** 
(.164)

 .147 .137
Father’s 

education
1.420*** 
(.111)

1.458*** 
(.144)

 .155 .156
Birth interval .467*** 

(.096)
 .061
Mother’s 

number of 
siblings 

−.254*** 
(.072)
−.045

Constant 105.590 
(0.271)

106.678 
(0.271)

85.672 
(0.624)

83.737 
(1.025)

R2 .051 .091 .226 .232
Number of 

cases
9,421 9,386 8,266 5,351

Note: Main entries are unstandardized regression coefficients. Entries in 
parentheses are standard errors. Entries in italics are standardized regres-
sion coefficients.
***p < .001 (two-tailed).
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children. At the same time, there is some evidence that, 
because all forms of contraception (except for abstinence) 
are evolutionarily novel, more intelligent individuals may be 
better able to implement them more effectively than less 
intelligent individuals (Kanazawa, 2005). I should point out, 
however, that there is no consensus on the evolutionary func-
tions of general intelligence. Some (Chiappe & MacDonald, 
2005; Cosmides & Tooby, 2002) believe it is a truly 
domain-general evolved psychological mechanism, whereas 
others (Miller, 2000) equate it with mating intelligence.

Past studies on the possible effect of birth order on intel-
ligence suggest that between-family data, comparing chil-
dren from different families, show a significantly negative 
association between intelligence and birth order, whereas 
within-family data, comparing siblings from the same 
families, do not. How, then, can I reconcile my results 
above with Bjerkedal et al.’s (2007) findings with within-
family data that secondborn sons on average are less intelli-
gent than their firstborn brothers by 2.3 IQ points, and that 
third-born sons on average are less intelligent than their sec-
ondborn brothers by 1.1 IQ points?

For the most part, Bjerkedal et al. (2007) used standard-
ized intelligence test scores in all of their analyses; raw scores 
on the general ability tests (in the range of 1 to 9) are stan-
dardized within each age and calendar year. Bjerkedal et al. 
(2007) noted that there was a secular increase in average 
intelligence in Norway from 1985 through the early 1990s. 
The oldest cohort of men in Bjerkedal et al.’s data were born 
in 1967 and thus turned 18 in 1985, when they became eligi-
ble for conscription and took the compulsory military board 
cognitive test. If two brothers receive exactly the same raw 
score on the general ability test, then the younger brother will 
have a lower standardized score in the face of the secular rise 
in average intelligence. To what extent Bjerkedal et al.’s find-
ing of within-family birth-order effects reflects the method-
ological artifact of using standardized scores rather than raw 
scores remains unclear. Further studies taking advantage of 

high-quality, population-based within-family data are clearly 
necessary to adjudicate between conflicting findings and to 
discover whether a genuine birth-order effect on intelligence 
exists within families.

The analysis of the NCDS in the United Kingdom shows 
that genuine within-family data are not necessary to make 
the apparent birth-order effect on intelligence disappear. 
Although both birth order and number of siblings are nega-
tively associated with childhood general intelligence on their 
own, birth order is no longer significantly associated with 
intelligence once sibship size is controlled. Number of sib-
lings consistently has the strongest association with child-
hood general intelligence in all of the multiple regression 
equations. However, I hasten to add that the effect of number 
of siblings on intelligence, while the largest of all variables 
included in all models, is still relatively small, with the effect 
size in the range of .20 to .28. I encourage other researchers 
to construct and test alternative, theoretically motivated 
models with different sets of covariates to examine the relative 
effects of birth order and number of siblings on childhood 
general intelligence.

The analyses presented above provide strong empirical 
support for the admixture hypothesis and suggest that the 
apparent birth-order effect on intelligence may be a method-
ological artifact. They are also consistent with Wichman et 
al.’s (2006; but see Zajonc & Sulloway, 2007, and Wichman, 
Rodgers, & MacCallum, 2007) finding, using a multilevel 
model, that the birth-order effect on intelligence disappears 
once one between-family variable—mother’s age at the birth 
of first child—is controlled. The analyses of the NCDS data 
suggest that past between-family studies found a birth-order 
effect on intelligence because it did not control for family 
size (or parental intelligence). The results presented here 
confirm Rodgers et al.’s (2000) conclusion that “although 
low-IQ parents have been making large families, large fami-
lies do not make low-IQ children in modern U.S. society” 
(p. 599) and extend it to modern British society.

Means, Standard Deviations, and Correlation Matrix for IQ Tests
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

 (1) .371*** .331*** .312*** .357*** .415*** .331*** .374*** .338*** .346*** .342***
 (2) .358*** .333*** .375*** .401*** .359*** .363*** .281*** .365*** .314***
 (3) .534*** .668*** .549*** .623*** .607*** .261*** .617*** .498***
 (4) .511*** .482*** .483*** .571*** .234*** .480*** .489***
 (5) .807*** .754*** .792*** .313*** .725*** .650***
 (6) .651*** .740*** .357*** .636*** .646***
 (7) .747*** .313*** .796*** .648***
 (8) .339*** .701*** .767***
 (9) .289*** .301***
(10) .654***
M 7.01 23.84 23.34 5.11 22.06 20.88 15.98 16.63 8.34 25.31 12.75
SD 2.00 7.08 7.14 2.49 9.36 7.61 6.30 10.35 1.50 7.09 7.00

Note: (1) = Copying Designs Test at 7; (2) = Draw-a-Man Test at 7; (3) = Southgate Group Reading Test at 7; (4) = Problem Arithmetic Test at 7; (5) = Verbal General Ability 
Test at 11; (6) = Nonverbal General Ability Test at 11; (7) = Reading Comprehension Test at 11; (8) = Mathematical Test at 11; (9) = Copying Designs Test at 11; (10) = Reading 
Comprehension Test at 16; (11) = Mathematics Comprehension Test at 16.
***p < .001.
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