
In this article we explore the re- 
lation of birth order and family size 
to intellectual competence in a national 

population of roughly 400,000 19-year- 
old men in the Netherlands. 

The relation of birth order and fam- 

ily size to individual differences in 
intellectual ability, personality, social be- 
havior, and health has been of long- 
standing interest. With regard to in- 
tellectual competence, investigators 
have studied the association of ability 
with family size, on the one hand, and 
with birth order, on the other. 

If one considers family size alone, 
the evidence seems clearly to show that 
it is negatively related to intellectual 
level (1, 2). Children from large fam- 
ilies tend to make poorer showings on 

intelligence tests and on educational 
measures, even when social class is 
controlled (3-5). The effect of family 
size on test score, however, has usu- 

ally been less pronounced in the upper 
social classes (3, 5, 6). 

Since Schachter's (7) report of dif- 
ferences in affiliative behavior depend- 
ing on birth order, there has been a 
revival of interest in the issue of 
birth order as it relates to a variety of 
behaviors. A number of reviews have 

explored the association of birth order 
and personality, social behavior, and 
achievement (8-13). The findings have 

generally been characterized as "tenu- 
ous" (13, p. 47), "inconsistent" (11, 
p. 220), or "not here, not now" (12, 
p. 161 ). 

What seems to be clear is that birth 
order is related to eminence (outstand- 
ing intellectual achievement) (8, 14): 
firstborns are overrepresented among 
eminent men of science. The reason 
for this is not known. Eminence among 
firstborns could derive from increased 

opportunity for academic exposure; thus 
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Schachter (14) suggested that the po- 
tentiality for outstanding achievement 

among firstborns is a consequence of 
their overrepresentation in college and 

graduate school. It could also derive 
from greater or different motivation 
and drive, higher intelligence, or even 
greater verbal aptitude. 

When intelligence test scores or 

grades in school have been used as 
measures of intellectual competence, 
findings have been contradictory. 
Schachter (14) found that firstborns 
had better school grades (perhaps be- 
cause firstborns are more "bookish") 
but interpreted the literature as in- 

dicating that there is no association 
between measured intelligence and birth 
order. Altus (8, 15), on the other 
hand, has reported that, among the 

very bright (college students, National 
Merit finalists, Terman's gifted group), 
firstborns achieved the highest scores, 
particularly in verbal aptitude. Chit- 
tenden and his associates (16) con- 
cluded from a study of sibling pairs 
that, hot only among the very bright, 
but also within different ranges of 

ability, firstborns will be superior to 
later borns. Altus suggested that "there 

may be hierarchies of aptitude levels 

among the intellectually able related to 
birth order and family size" (8, p. 46). 

Methodological Issues 

in Studies of Birth Order 

Studies of birth order, more often 
than studies of family size, suffer from 
the use of such select samples as col- 
lege students and patients in psychiatric 
settings. In some studies, the wide 

ranges in age encompass many dif- 
ferent birth cohorts with differing birth 
rates and infant mortality. In addition, 

numbers are often relatively small (the 
distribution of birth order may suffer 
from this), and the size of the samples 
may be too small to control for con- 
founding variables. It is possible that 
birth order effects are an artifact of 
family size or that family size effects 
are reflections of social class member- 
ship, or both. Since family size varies 
with social class, both of these variables 
should be taken into account in assess- 
ing the contribution birth order may 
make to differences in competence. 
This was done in our study. 

Two other problems have been of 
concern in previous studies of birth 
order effects. One is bias introduced 
by the use of data on families that are 
not yet complete; several more or less 
successful devices have been invented 
to deal with this problem (17). Another 
problem of bias is created by changing 
patterns of fertility among different 
strata of society, which also need sta- 
tistical control (18). These problems do 
not arise in our study because of the 
availability of a complete population 
that was born close in time. The sub- 
jects were 19 years of age, and it is 
reasonable to assume that virtually all 
of their respective families were com- 

plete at that time. 
Two specific issues are examined in 

our study: (i) whether there are birth 
order effects that are independent of 
family size and (ii) whether there are 

family size effects that are independent 
of birth order position. These issues 

are, in addition, examined within the 
context of social class. 

The Subjects 

Our subjects consisted of a total 

population of almost 400,000 19-year- 
old men. They represented virtually all 
male survivors of the children born in 
the Netherlands in 1944 through 1947 
who were still residing in the Nether- 
lands at the time they reached 19 
years of age. At that age, they were 

required to appear for an examination 
(19) to determine their fitness for mili- 

tary induction. 
The information used in our study 

was originally acquired for a study of 
the effects of the Dutch famine of 
1944-1945 on mental and physical de- 
velopment. The subjects of this survey 
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Table 1. Percent distribution by family size 
and by birth order for 19-year-old males 
born in the Netherlands between 1944 and 
1947 (N = 408,015). 

Children Percent Birth Percent 
in family of total order of total 

(No.) 

1 5.0 1 31.4 
2 16.8 2 26.2 
3 19.2 3 17.6 
4 16.4 4 9.9 
5 12.2 5 5.4 
6 8.9 6 3.1 
7 6.4 7 1.8 
8 4.5 8 1.1 
9+ 8.5 9+ 1.5 

Unknown 2.0 Unknown 2.1 

were born during and after World War 
II, and generally spent the formative 
years of childhood during peacetime. 
Further, a portion of this population 
was conceived or born during the 
period of localized famine. Intrauterine 
exposure to the famine produced no 
measurable adverse effects on the in- 
tellectual performance of survivors at 
military age (20). 

The Data 

The data from the military examina- 
tion records of the Netherlands include 
the results of five tests measuring vari- 
ous kinds of abilities. The tests include 
measures of language, arithmetic, me- 
chanical comprehension, perceptual 
speed, and nonverbal intelligence. Data 
on social factors include father's occu- 
pation, the number of children in the 
subject's family, and his birth order 
position. 

Our article is concerned with the 
results achieved on the Raven Progres- 
sive Matrices (Dutch modification with 
40 items). The raw scores were grouped 
by the Dutch military into six classifica- 
tions (called "class scores"), from a 
high score of 1 to a low score of 6; 
these scores are used in our study. From 
a total of 408,015 subjects, Raven 
scores were available for 386,336 in- 
dividuals. Of those with a Raven score, 
data on family size and birth order were 
missing for a small number of individ- 
uals; the population studied consisted, 
in all, of 386,114 subjects. 

The index of social class we used 
was the occupation of the subject's 
father at the time of the military exami- 
nation. The occupation codes assigned 
by the military were ordered into an 
11-point scale. For our purposes, the 
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11-point occupational scheme was col- 
lapsed into three major groups: non- 
manual (professionals and white-collar 
workers); manual (skilled, semiskilled, 
and unskilled workers); and farm (farm- 
ers and farm laborers). Of the total 
population on whom birth order, family 
size, and Raven score information is 
available, approximately 36 percent 
were in the nonmanual, 48 percent in 
the manual, and 12 percent in the farm 
occupational group. The remaining 5 
percent were individuals for whom the 
father's occupation could not be coded 
-either because the father had been 
dead for more than 6 years, or because 
the description of the father's occupa- 
tion did not fit into existing occupation 
codes. 

Family size and birth order were 
each classified into nine categories, with 
categories of 1 through 8 representing 
one through eight children in the family 
(family size), or first through eighth 
birth order position (birth order); cate- 
gory 9 indicates nine or more for 
either family size or birth order. Table 
1 shows the distribution of these varia- 
bles among all those for whom the 
data were available. With respect to 
family size, the modal family included 
three children, and more than half of 
the population derived from one- to 
four-child families. One-child families 
were relatively rare, representing 5 per- 
cent of families. With respect to birth 
order, the first three ranks accounted 
for 75 percent of the population. Sub- 
sequent tables include those subjects for 
whom Raven test results were available; 
distributions of family size and of birth 
order shown in subsequent tables are 
not materially different from those 
shown in Table 1. 

Results 

Scores on the Raven Progressive 
Matrices are presented for family size 
and birth order separately and jointly, 
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Fig. 1. Mean Raven class score by birth 
order within family size (F.S.) across the 
population (N = 386,114). 

both for the entire population and for 
each social class group. 

Table 2 presents the mean family 
size and the mean birth order for each 
of the six Raven class scores. It also 
shows the distribution of the scores for 
the population. For both mean family 
size and birth order, there was a con- 
sistent gradient in level of perform- 
ance: as the test scores became poorer 
(that is, went from 1 to 6), mean fam- 
ily size and birth order became pro- 
gressively larger. 

Table 3 presents the mean Raven 
score for each family size and birth 
order position. From the marginal dis- 
tributions, two findings emerge: (i) Ex- 
cept for family size 1, Raven perform- 
ance became "worse" as family size 
became larger, and (ii) Raven per- 
formance consistently decreased as birth 
order position increased. 

Since family size and birth order are 
not independent of each other, each 
variable was examined within the con- 
text of the other. An examination of 

Table 2. Mean family size and birth order for each Raven class score (S.D. is standard 
deviation; 1 is high; 6 is low). 

Raven Population Family size by class score Birth order by class score with 
class_________ ___________ 

cl ass score score %) Mean S.D. No. Mean S.D. No. 

1 18.8 4.0 2.1 72,773 2.3 1.5 72,768 
2 30.1 4.3 2.2 116,147 2.5 1.7 116,136 
3 21.3 4.5 2.3 82,437 2.6 1.8 82,424 
4 14.3 4.6 2.3 55,352 2.8 1.9 55,332 
5 10.4 4.9 2.4 40,255 3.0 2.0 40,244 
6 5.0 5.1 2.4 19,283 3.1 2.0 19,249 
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the effect of birth order position within 
each family size is graphically pre- 
sented in Fig. 1. Within each family 
size (i) firstborns always scored better 
on the Raven than did later borns; and 
(ii) with few inconsistencies, there was 
a gradient of declining scores with ris- 
ing birth order, so that firstborns scored 
better than secondborns, who in turn 
scored better than thirdborns, and so 
forth. At each family size, earlier borns 
performed better on the Raven than 
those in the adjacent birth order posi- 
tion; this gradient was present in 86 
percent of the relevant comparisons. In 
order to obtain a more precise notion 
of how consistent the effect is, one can 
assign ranks for the mean scores of any 
given family size for each birth order 
position-vwith a rank of I assigned 
to the best mean Raven score, and a 
rank of 9 to the poorest. The analysis 
is concerned only with the pattern of 
ranks of mean scores obtained when one 
variable is considered within the con- 
text of the other. Evaluation of this pat- 
tern of ranks by a method independent 
of N is described elsewhere (21). This 
statistical analysis showed that, within 
each family size, the ranks of the mean 
scores differed very little from the con- 
secutive birth order positions. Thus the 
observed gradient was highly significant 
(P < 1 X 10-13). 

The question of the effect of birth 
order independent of family size was 
considered above; we now examine the 
effect of family size independent of 
birth order (Table 3). In general, as 
family size increased, there was a de- 
crease in Raven performance within 
any particular birth order position. The 
clearest example of this trend was 
among thirdborns, where those from 
three-child families did better than 
thirdborns from four-child families, 
who in turn did better than thirdborns 
from five-child families, and so forth. 
(Discrepancies in family size effects 
within birth order position occurred 
almost exclusively among last borns of 
a given birth order position; however, 
the magnitude of the discrepancy was 
minor.) Within a particular birth order 

position, performance on the Raven 
was worse as family size increased. Ex- 

cluding one-child families, this held true 
in 83 percent of the relevant compari- 
sons. Statistical analysis (21) indicated 
that this pattern was highly significant 
(P < 1 X 10-15). 

The relations described above were 
examined within each of the three social 
class groups. As one would expect, 
there was a difference in level of per- 

formance among the three groups. 
Figure 2 and Tables 4 to 6 (see mar- 
ginal distributions) contrast the mean 
Raven score pattern for the major social 
groups (nonmanual, manual, and farm) 
by family size (Fig. 2a) and by birth 
order (Fig. 2b). The inverse relations 
noted across the population-between 
family size and Raven score and be- 
tween birth order and Raven score- 
were present to varying degrees within 
the major social groups. The relation 
of family size to Raven performance 
was more pronounced in the manual 
and nonmanual groups and less pro- 
nounced in the farm group (Fig. 2a). 
Also, the effect of birth order position 
on mean Raven performance was simi- 
lar in the nonmanual and manual social 
groups, whereas in the farm group only 
the earlier birth orders (first through 
fifth) showed the expected decrease in 
mean Raven performance (Fig. 2b). 

The data for an examination of the 
question of birth order and family size, 
each within the context of the other, 
are presented in the cross-classifications 
of mean Raven scores by family size 
and birth order for each of the three 
social classes in Tables 4 to 6. In all three 
social classes, the birth order gradients 
within specific family sizes were gen- 
erally highly consistent. Within each 
social class, firstborns tended to do bet- 
ter than later borns. Also, a gradient of 
Raven performance by birth order posi- 
tion was most clearly present in two- 
through four-child families, less sharply 
present in five- and six-child families, 
and least apparent in seven-, eight-, and 
nine-child families. Thus, for example, 
in four-child families in all three social 
classes, firstborns achieved the best 
mean Raven score and were followed 
in ability by secondborns, who scored 
better than thirdborns, who in turn 
scored better than fourthborns. At each 
family size, earlier borns showed better 

performance than those in the adjacent 
birth order position. This pattern was 

present in 72 percent of the relevant 
comparisons for the nonmanual group, 
78 percent for the manual group, and 
81 percent for the farm group. Statisti- 
cal analysis (21) showed that this 

pattern was highly significant for all 
three social classes (P < 1 X 10-12, 
P < X 10-7, and P < 1 X 10-11, re- 

spectively). 
The question of whether family size 

has an effect on Raven scores indepen- 
dent of birth order position was next 
examined for the three social class 

groups separately. Whereas the findings 
for the population indicated that, as 
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family size became larger Raven per- 
formance decreased, this relation was 
not consistent within all three social 
classes. 

The most consistent pattern was in 
the manual group (Table 5); effects of 

family size within particular birth order 

positions indicated that better Raven 

performance for smaller over adjacent 
family size occurred in 83 percent of 
the relevant comparisons (P < 1 X 
10-17). For the nonmanual group (Table 
4), family size was less systematically 
related to Raven score within particular 
birth order positions; it was least con- 
sistent for secondborns. Nevertheless, 
for any particular birth order, there 
was a general tendency for those from 
smaller families to do better than those 
from larger families. Effects of family 
size within particular birth order posi- 
tions were present in 69 percent of the 
relevant comparisons; this pattern was 

highly significant (P < 1 X 10-13). In 
the farm group, family size bore little 

systematic relation to level of Raven 

performance for the various birth order 

positions. Thus, firstborns from eight- 
child families achieved the best score, 
followed in sequence by firstborns from 

six-child, seven-child, four-child, five- 

child, two-child, three-child, and nine- 
child families. (This finding suggests 
that the family size effect for the farm 

group, shown in Fig. 2a, is an artifact 
of birth order effects.) Family size 
effects occurred in less than half (47 
percent) of the relevant comparisons; 
this pattern was not statistically signifi- 
cant. 
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Discussion of Results 

This study serves to confirm th 
istence of independent relations of 
order and of family size to intellh 

performance. 
When the variables were exar 

separately, a relatively straightfo: 
set of findings emerged. We foun 
there was an inverse relation be 

family size and Raven score; as f 
size increased, level of ability dec 
So too, as birth order position be 
greater, the level of ability decline 
fact, there was a tendency for a 
ent to exist such that firstborns sh 
better ability than secondborns, w 
turn were better in Raven perforr 
than thirdborns, and so forth. 

Since family size and birth ord& 
not independent of each other, 
variable was examined within the 
text of the other. The results ind 
that, in general, birth order and f 
size had separate effects on intell 

performance. For most family size 

dependent effects of family size 
clear except for last borns. When 
effects of family size were exa] 
within the three social groups, the 

ings were not uniform. The effects 

strongest in the 'manual group an 
marked in the nonmanual group. 
thermore, in the farm group, famil 
bore no systematic relation to le, 
Raven performance when birth 
was controlled. 

In contrast to effects of famill 
the effect of birth order position 
tellectual performance within 
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family size was relatively consistent 
across social groups. The effect of birth 
order was regular and systematic in 
smaller (two- through four-child) fami- 
lies, present but less consistent in five- 
and six-child families, and present but 
inconsistent in large families. We have, 
then, several indications of birth order 
effects: firstborns, excluding individuals 
from one-child families, consistently 
showed better Raven performance than 
later borns. Also, there was a gradient 
in level of ability related to birth order 

position, and this gradient was particu- 
larly marked in the smaller families. 

The consistency of the gradient of 
each parameter taken independently of 
the other has been established as has 
the fact that it is more consistent for 
birth order. The more complex question 
of the extent to which each variable 
contributes to intelligence will be ex- 
plored later; such effects appear to be 
small. 

Discussion of Issues 

mined Our findings on family size and in- 
find- tellectual performance are in accord 

; were with those of others (1, 2). With regard 
d less to birth order and intellectual per- 
. Fur- formance, there have been no other 

ly size studies in which proportions of individ- 
vel of uals in different birth order positions 
order were determined for a total population. 

It is difficult, therefore, to compare our 
y size, findings on birth order with those of 
on in- others. Among the more recent studies 

each is one by Eysenck and Cookson (22), 
who analyzed the results of three 
achievement tests (reading, mathematics, 

b) and English) and one test of verbal 
reasoning given to approximately 4000 

11-year-old school children. When we 

applied our method (21) to their pub- 
lished data, a weak birth order effect in 
verbal reasoning emerged. Eysenck and 
Cookson did not consider social class in 
their analyses. A study that did report 
birth order differences in aptitude (8, 
15) reflected the limitations inherent in 

using a select social group (University 
of California undergraduates) and a 

relatively small sample (approximately 
1500). 

The effect of family size on intelli- 
N\". gence has not been explained; the hy- 

potheses advanced (1) relate to the 

tendency for less adequate parents to 
8 9 have larger families-some saying this 

tendency is genetic, others saying the 

.nd (b) sheer size of a large family leads to 
>6). fewer material goods or less maternal 
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attention for each child, still others 

citing both factors. Such explanations, 
of course, do not consider the effects 
of birth order. 

The effects of birth order on intelli- 

gence had not previously been estab- 
lished and therefore called for no ex- 

planation. The effect found in our study 
does not admit of a genetic explanation; 
there is no known way in which ge- 
netic characteristics can be associated 
with birth order (23). All genetic models 
assume the combinations of the genetic 
contributions from each parent's pool of 

genes to be random for each birth and 
without regard to birth order. Some 
would advance interpersonal explana- 
tions and argue, for example, that par- 
ents pay increasingly less attention to 
each additional child as the family be- 
comes larger. Perhaps biological ex- 

planations are also tenable; mothers 

might become less effective reproducers 
with an increasing number of children. 
Social class differences have been ad- 
vanced by others to explain birth order 
effects on intelligence (12, 24). How- 

ever, the role of social class is ruled out 
here. We examined effects of birth 
order within each social class in a total 

population and found that the effects 
hold in all three social groups. 

Future Studies 

We intend to consider other issues 
related to birth order and family size in 
the future. One factor that may be 
relevant to differences in test scores is 
educational level. Education might af- 
fect adult Raven scores, and if some 
kind of educational primogeniture is 
operative in the Netherlands, then ef- 
fects of birth order may be an artifact 
of educational inequality. 

It was noted that children from one- 
child families did not follow a family 
size gradient, despite the expectation, 
based on the findings of others, that 
only children would achieve the 
best scores. We have included data on 
this group for the sake of complete- 
ness. It could be argued that the only 
child could be characterized as either 

the firstborn or the last born. Their as- 

signment to a particular birth order 
thus has an arbitrary element. It was 
noted that only children are a relatively 
small proportion of the population and 

may represent an atypical family in the 
Netherlands. 

The population in this series of studies 
is restricted to males. Sex differences in 
the effects of birth order have been re- 

ported (10, 11), and this question will 
be considered in future analyses, as 
will the question of the age interval 
between siblings. 

We also plan to consider the question 
of whether different aspects of compe- 
tence, as measured on tests other than 
the Raven, are differentially related to 
birth order and family size. Previous 
reports (5, 25) would suggest that birth 
order and family size make a greater 
difference in performance on language 
tests than in performance on nonlan- 
guage tests such as the Raven Progres- 
sive Matrices. 

Summary 

The relation of birth order and family 
size to intellectual performance, as 
measured by the Raven Progressive 
Matrices, was examined among nearly 
all of 400,000 19-year-old males born in 
the Netherlands in 1944 through 1947. 
It was found that birth order and 
family size had independent effects on 
intellectual performance. Effects of 
family size were not present in all social 
classes, but effects of birth order were 
consistent across social class. 
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