
Number of Siblings and 
Educational Attainment 

Family background continues to be closely related to 
individuals' educational attainment in the United States. 
A notable change in one aspect of this background, 
number of siblings, is occurring as fertility is becoming 
extremely low. Examination of the negative relation be- 
tween individuals' sibling number and years of schooling 
indicates that education among those with many siblings 
is disproportionately cut short before high school gradua- 
tion. Because there is a strong negative relation between 
number of siblings and scores on tests measuring verbal 
abilitv. recent reductions in sibline number would be 
expeged to contribute to enhanca verbal ability and 
increasing years of schooling for those born now in the 
United States. 

I N THE UNITED STATES, PUBLIC SCHOOLING HAS BEEN SEEN 

as leveling out the diversity of family influences on educational 
attainment. However, social science research points to the 

persistence of family background as a major predictor of years of 
schooling (1). Among family background influences on education, 
the father's schooling has been found consistently to be the most 
influential ( 2 ) ,  but more recent research has indicated that number 
of siblings is next in importance (3)-the fewer siblings, the more 
education. 

Theoretically, a negative relation of number of siblings and 
schooling may be expected because intrafamilial resources are 
concentrated in small families and diluted in large ones. Reasons for 
suspecting a causal relation have been discussed in detail elsewhere 
(4). There is also empirical evidence of the effects of sibling number 
on the amount of education (3), which is the focus of this article. 

Research attention to number of siblings as an influence on 
schooling has been stimulated, in part, by changes in the number of 
children women have been bearing and the number of siblings in 
each child's family. Both variables have been moving in a direction 
that bodes well, on average, for future educational attainment. 

With regard to the number of children women have been bearing, 
our continuous statistical record on the completed family size of 
women in the United States goes back to the reproductive behavior 
of women who themselves were born from 1867 onward (5 ) .  The 
cohorts of women born between 1867 and 1870 had a mean of 4.0 
children, whereas the cohorts of women born between 1946 and 
1950 (women who are giving rise to the so-called baby bust at 
present) will have a mean of 2.1 children. Significantly, after those 
women born between 1867 and 1870, no cohorts of women had as 
many as a mean of 4.0 children again. Of the 17  five-year cohorts 
born between 1871 and 1955, 11 had fewer than a mean of 3 

children, only one had a mean of 3.5 and one a mean of 3.8 children. 
The number of "baby bust babies" born to recent cohorts of women 
(those having 2.1 children on average) will be the smallest in our 
history. For example, Ryder estimates that women born between 
1951 and 1955 will end up with a mean of only 1.9 children (5 ) .  

At face value, these data might suggest that if most cohorts of 
women have been having a mean of three or fewer children since 
early in the century, the principal educational advantage of growing 
up in such a family has been realized already and very little 
additional benefit can be expected. Actually, this reasoning is 
incorrect. 

The Disparity Between the Family Size of 
Mothers and of Children 

The terms "sibling number" and "number of siblings" are used to 
denote the number of children in each person's family including in 
the index person him or herself. Demographic research has shown 
that although the mean number of children born to mothers has 
been modest for some time, the mean number of siblings has been 
quite large on average (6). This counterintuitive disparity between 
the mean family size of mothers and the number of siblings among 
children is based on the fact that each generation emanates dispro- 
portionately from the most prolific mothers. Moreover, the more 
variance there is in mothers' fertility, the more disparity there is 
between the mean family size of mothers and sibling number among 
children (6-7). Thus, from the point of view of the mean sibling 
number in which most children have been reared (as distinct from 
the mean family size most mothers have borne), large families, not 
small ones, have been preponderant until very recently. Only with 
the advent of the so-called baby bust, are we seeing a revolution in 
the number of siblings lagging by many decades the fertility 
revolution in the family size of mothers. This is shown in Table 1, 
which documents U.S. reproductive experience over the periods of 
the Depression, the baby boom, and the baby bust. 

During the Depression, the family size of mothers ranged from a 
mean of 2.93 to 3.13, but the number of siblings among children 
was consistently larger (Table 1). Among the cohort of mothers 
who had a mean of 3.13 offspring, the mean sibling number of the 
children was almost 5.0. Indeed, considering the distribution of the 
number of siblings (Table 2), the offspring of these same mothers 
were heavily concentrated in large sibling numbers. Forty-four 
percent were in sibling numbers of five or more, and 26 percent in 
sibling numbers of seven or more. Only 17.4 percent were in sibling 
numbers of two. 
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During the baby boom, the average family size of mothers of baby 
boom babies was somewhat larger than that of the mothers of 
Depression babies, but because the variance of mother's fertility had 
declined during the baby boom, the number of siblings was 
generally slightly smaller than it was during the Depression (Table 
1). Nonetheless, the average number of siblings ranged between a 
mean of 4.39 and 4.49. For baby boom children whose mothers 
finished their childbearing (women of age 45 to 49) in 1980, 41.5 
percent were in sibling numbers offive or more and 18.8 percent in 
sibling numbers of seven or more (Table 2). Only, 13.9 percent 
were in sibling numbers of two. 

During the baby bust (a period we are still experiencing), a 
marked contraction in both the mean sibling number (Table 1) and 
in the proportions of children brought up in large families (Table 2) 
is evident. Because the period of the baby bust is a recent one, I use 
information, in Tables 1 and 2, from the 1986 Current Population 
Survey (CPS) of the Bureau of the Census (8), and for the youngest 
cohort of mothers of baby bust babies (those age 30 to 34), I use 
CPS data on the actual number of children ever born (as for other 
mothers) plus the additional children the mothers expect to have. 
Since very few of these young mothers have, or expect to have, more 
than four children, the Current Population Survey truncated the 
responses at four or more. 

The sibling number of baby bust children born to mothers age 40 
to 44 in 1986 (mothers of essentially completed childbearing) was 
concentrated on three or fewer (62.1 percent) and the five or more 
category was 20.1 percent, with the category seven or more having 
only 4.9 percent. Among mothers age 35 to 39 in 1986, the sibling 
number of the baby bust children was even more concentrated at 
three or fewer (74.5 percent), the five or more category was 11.2 
percent, and seven or more was 2.8 percent. Finally, among mothers 
age 30 to 34, the sibling number of children was 78.4 percent for 
three or fewer, and 21.6 percent for four or more. 

In sum, these tables tell us that, until recently, relatively few 
children were brought up in small families and more than 40 percent 
of children were brought up in families of substantial size-five or 
more offspring. More than half of all children were brought up in 
families of four or more. If decreasing numbers of siblings affect 
educational attainment positively, then we must expect that recent 
fertility changes will have educational benefits. 

Sibling Number and Educational Attainment 
What is the evidence for an inverse association of number of 

siblings and educational attainment? In attempting to answer this 
question, I have based my research on six large-scale national surveys 
in the United States undertaken from 1955 to 1986 (9-11). These 
surveys were performed both by the federal government and by 
major research organizations in this country. The surveys contain 
not only information on the respondents' number of siblings and 
years of schooling, but also on parents' educational attainment, the 
family's socioeconomic status, whether the respondent was brought 
up on a farm, whether he or she lived with both parents, and, finally, 
the respondent's age as an indicator of when he-or she was brought 
up. Chosen because they contained the requisite information, in 
addition to being of unusually high quality, national coverage, large 
size, and historical range, these surveys have afforded a major 
opportunity for replicating investigation on different data sets. 

My statistical analysis of these data is restricted to whites because, 
until- recently, survey organizations did not oversample blacks. The 
total number ofwhite adults age 20 and over who were respondents, 
or about whom information was available from respondents, is 
113,821. I limit my discussion here to men in three of the data sets 

(a total of 63.344 respondents). but the results are similar for the , , 

women and men not described here (3). The data sets used here are 
Occupational Changes in a Generation (OCG) 1962 (1 I), previous- 
ly analyzed with a different focus by Blau and Duncan (I) ,  and OCG 
1973 (1 I), analyzed as a follow-up by Featherman and Hauser (1). 
Additionally, 15 annual surveys of the General Social Survey (GSS) 
dating 1972 through 1986 are included here (10). 

The total years of education achieved by those age 25 and over 
have been controlled statistically for the parental background varia- 
bles previously mentioned, as well as the respondent's age. The 
mean adjusted total years of education for sibling numbers one 
through seven or more, respectively (12), is shown in Fig. 1. It can 
be seen that education declines monotoilically as sibling number 
increases and, hence, the largest gap is between those from small 
families (one and two child families) and those from families of 
seven or more, a gap of almost 2 years, or slightly more than one half 
a standard deviation in total years of schooling. The importance of 
such a large differential in educational attainment becomes more 

Table 1. Mean family size of ever-married mothers age 45 to 49 and the 
mean number of siblings of their children born during the Depression, the 
baby boom, and the baby bust (8). 

Y e a r  Mean Variance of - --* 
Mother's when 

birth age Famay Number six size Number 
cohort 45 to of of of siblings 49 mothers mothers 

Depression children 
3.13 4.80 
2.96 4.53 
2.93 4.33 

Baby boom children 
3.18 4.39 
3.45 4.49 

Baby bust children 
2.66 3.34 

Table 2. Percentage distribution of the number of siblings of children born 
during the Depression, baby boom, and baby bust to ever-married mothers 
of completed and near completed fertility in the United States (8). 

Census 
v e a r  

Number of siblings 
J --- 

(mother's 
age) 

1 2  3 4 5 6 7+ Total 

Depression children 
16.6 13.9 10.1 

17.8 14.2 9.6 

19.7 15.0 10.2 

Baby boom children 
21.3 17.5 12.1 

22.3 19.0 13.5 

Baby bust children 
27.0 17.8 10.0 

29.3 14.3 5.9 

31.1 21.6 
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OCG 1962 OCG 1973 GSS 1972-86 OCG 1962 OCG 1973 GSS 1972-86 
Number of siblings Number of siblings 

Fig. 1. Total years of education (adjusted means) by number of siblings. The Fig. 2. Percentage of persons who graduated from high school (adjusted 
subjects were all white men age 25 and over (10, 11). means) by number of siblings. The subjects were all white men age 20 and 

over (10, 11). 

telling when the location, in the educational process, of these losses 
is considered. 

One might expect that the largest effect of sibling number would 
be on whether these men were able to go to college, since it is with 
secondary education that free schooling ceases. Actually, a pro- 
nounced effect (as it turns out, the most pronounced effect) is on 
whether the respondents graduated from high school (Fig. 2). The 
smaller the family the more likely were they to graduate; for 
example, 48 percent more only children graduate than those from 
families of seven or more children (10). Bv contrast, the chances of 

\ ,  , 
going to college, given high school graduation, evince less of a 
relation with sibling number (Fig. 3). For example, 31 percent more 
only children attend college than children from families of seven or 
more. It would appear that those men from large families who 
managed to make it through high school were survivors out of many 
who dropped out along the way. By the time the survivors had 
completed high school, they were composed of individuals who had 
characteristics more predictive of college attendance than the charac- 
teristics of those from large families generally. 

Only children in two of these surveys were somewhat less likely to 
go to college than those from two-child families, although in all of 
the surveys only children graduated from high school in equal or 
greater numbers than those who had a sibling. Detailed analysis of 
fathers' occupations suggests that a share of these male only children 
may have been called on to go into family businesses after high 
school graduation. 

How important is number of siblings compared to other variables 
in our statistical model? When total years of education is the 
dependent variable, standardized regression coefficients show that 
sibling number is second to father's education in two out of three of 
the surveys. When graded schooling (grades 1 to 12) is the 
dependent variable, sibling number is second in importance to 
father's education in all of the surveys. Only with regard to college 
schooling is father's socioeconomic status the most important 
variable, his education is next, and sibling number is third. 

Birth Order and Educational Attainment 
Does birth order make a difference to education? For example, do 

some birth orders in large families do as well as those from small 
families? Here the answer is negative, nor does birth order make a 
statistically significant difference in small families. However, in very 
large families we find a parabola-those who are the last-born and 
next-to-last born attain the most education, and those who are born 
early in the middle part of the sibling number distribution get the 
least education (Fig. 4). These results would seem further to bolster 
the dilution hypothesis because the latest born have the advantage of 

OCG 1962 OCG 1973 GSS 1972-86 

Number of siblings 

Fig. 3. Percentage of high school graduates who went to college (adjusted 
means) by number of siblings. The subjects were all white men age 25 and 
over (10, 11). 

older siblings who are earners rather than competitors for resources, 
the mother is no longer drained by continuous childbearing, nor are 
there additional offspring to whom family resources must be 
allocated. For early middle children, just the opposite is true in every 
instance. And, for oldest children, although they have the spotlight 
as no other child will have in a large family, this favored position 
must necessarily be brief, since mothers cannot tarry long if they are 
to produce seven or more children. 

Number of Siblings and Intellectual Ability 
Because this analysis has shown that the educational effects of 

sibling number impinge at an early age, a logical next question 
concerns the causes of this educational advantage among young 
people from small families. A number of influences have been 
worthy of examination (3) ,  but here we will concentrate on just one, 
intellectual ability. Not only is such ability a logical antecedent to 
education, but numerous studies have indicated a strong inverse 
relation between number of siblings and various measures of 
intellectual ability (13). This prior work suggests that, in part, the 
educational differential may hinge on greater intellectual ability, on 
average, among children from small families, whereas those from 
large families are less advantaged intellectually. 

Why, on average, should children from small families demonstrate 
high intellectual ability and those from large families do less well? 
One possible explanation is the prevalent association between family 
size and socioeconomic status of the parents-higher status among 
parents with few children and lower status among parents with 
many. If studies of intellectual ability do not control statistically for 
parental background (as most have not), then it is not clear how 
much, if any, of the ability difference is due to number of siblings 
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Fig. 4. Total years of educa- 
tion (adjusted means) by 
birth order, white men age 
25 and over in sibling nurn- 
bers 
(11). 

7 and 8, O C ~  1973 

9.0 

Birth order 

and how much to differential socioeconomic status of parents (13, 
14). Another possible explanation is that parents who have few 
children are themselves more endowed intellectually and that these 
traits have high heritability (15). Finally, there is the possibility that 
parents in small families can muster more concentration, attention, 
and interaction per child, which in turn affects the youthful intelli- 
gence quotient (IQ). This is the dilution hypothesis in relation to 
intellectual ability. 

In attempting to evaluate these possible explanations, the first can 
be largely ruled out by controlling for a range of parental back- 
ground characteristics as has been done for the analysis of the 
respondent's education. Such controls also address the heritability 
issue in part since adjusting for characteristics like parents' education 
provides a partial control over parents' IQ. Moreover, the evidence 
is scant for an association between genotypical parental I Q  and 
family size (15). Indeed, even if such an association were to be 
found, recent genetic literature suggests that heritabilities for I Q  are 
much lower than was previously believed (16). Although the 
heritability explanation cannot be ruled out entirely, controls for 
parental background will provide an important safeguard against 
charges of spuriousness. 

Information on Verbal and Nonverbal Ability 
I now consider the evidence from one major study, Cycle I1 of the 

Health Examination Survey (HES) of noninstitutionalized children 
age 6 to 11, a study conducted by the National Center for Health 
Statistics, which was completed in 1965 (17). In the present 
analysis, the sample has been confined to white non-Hispanics (a 
total of 45 11 children) because of the small number of nonwhite, 
non-Anglo children in the study. There are controls for the parents' 
characteristics-their education, income, marital status (whether the 
family was intact), region of residence, community size, and wheth- 
er the mother was employed. The study also used a standardized 
intelligence test, the Wechsler Intelligence Scale for Children 
(WISC), which includes verbal and nonverbal subtests. Two of 
these subtests (vocabulary and block design) were used in Cycle 11, 
thereby enabling me to distinguish between these types of abilities 
among the children. This analysis thus follows on prior work that 
stresses the role of verbal ability among children from different 
sibling numbers (14). Nisbet has suggested that children in smaller 
families have more verbal ability because they spend more time 
interacting with their parents. Moreover, verbal ability is the best 
single predictor of future academic achievement (1 8). 

Does the negative relation of educational attainment and sibling 
number reflect in part a similar relation of intellectual ability and 
sibling number even after controls for parental background? We see 

a strong negative relation of number of siblings and vocabulary and 
a relatively minimal relation with block design (Fig. 5 ) .  The 
correlation ratios are 0.319 and 0.129 for vocabulary and block 
design, respectively. The difference between the vocabulary scores of 
only children and those from families of seven or more is seven- 
tenths of a standard deviation. In other words, 65 percent of 
children taking the test had a score better than the average score for 
those from sibling numbers of seven or more, and 62 percent of 
those taking the test had a score worse than the average score for 
only children. The magnitude of a seven-tenths of a standard 
deviation difference can be appreciated by a comparison with the 
national drop in Stanford Achievement Test (SAT) scores between 
1963 and 1980. This SAT decline was one-half a standard deviation 
and gave rise to widespread concern among educators and federal 
officials, as well as numerous conferences and volumes of analysis 
(19). 

In additional analysis based on samples of older children who are 
high school sophomores and seniors, an association of number of 
siblings and verbal ability is also found, but it is not as strong as 
among young children because, I believe, of selective school leaving 
among children from large families (3). It is also possible, of course, 
that if youngsters stay in school, those from large families gain from 
the school experience marginally more than those from small 
families and, hence, show relative improvement with age. However, 
findings from a vocabulary test administered to adults in the GSS (3) 
suggest that selection out of school of less verbally able young 
people is a more probable reason for a reduction in strength of the 
number of siblingslaptitude relation among high school students. 
Among the GSS respondents, my analysis indicates that at each level 
of the respondent's educational attainment including college (and 
controlling for the mother's education), there is a decline of verbal 
ability as number of siblings increases. 

It thus seems that as between verbal and nonverbal components of 
intelligence, the most important influence of sibling number, on 
average, is on the verbal component, even after controls for parental 
background. These findings help to validate earlier research (14) and 
assist in explaining the strong association of sibling number and 
educational attainment. Moreover, the results are important in 
suggesting that not all components of aptitude are adversely affected 
by number of siblings, something about which we have had little 
information. This finding casts some doubt on the hypothesis that 
the number of siblings-aptitude relation stems from parents of 

Vocabulary Block design 

Number of siblings 

Fig. 5. Age-sex standardized scores [50 * 10 (mean t SD)] on vocabulary 
(verbal ability) and block design (nonverbal ability) components of the 
WISC by sibling number, adjusted for parental characteristics. All of the 
subjects were white boys and girls (17). 
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smaller families being genotypically more intelligent. On average, 
children from large families only suffer certain kinds of ability 
deficits-those that are associated with lesser levels of adult-child 
interaction. Unfortunately, since verbal ability is the principal 
cognitive predictor of educational success, this particular deficit has 
significantly negative educational consequences for youngsters from 
large families. 

Conclusion 
Because family background is a major influence on how much 

schooling individuals achieve, changes in the family impact educa- 
tional attainment in the next generation. In the United States we are 
currently witnessing an important familial change-a revolution in 
the number of siblings-beginning with the reproduction of parents 
during the baby bust. For the first time in U.S. history, as many as 
three-fourths of children are being reared in families that include 
three or fewer siblings, and less than five percent of children are in 
families of seven or more. By contrast, as recently as the Depression, 
less than half of children were in families of three or fewer and one 
quarter were being reared in families of seven or more. Will this 
change affect years of schooling among baby bust babies? 

The evidence presented here indicates that, other things equal, a 
positive overall effect of the revolution in number of siblings on 
educational attainment can be expected. Analysis of numerous 
studies, and a large number of cases, demonstrates that individuals 
from small families get substantially more education than those from 
large families even after statistical controls for other family back- 
ground variables and the respondent's age. Moreover, the years of 
schooling lost by those from large families occur primarily before 
high school completion, not as a consequence of the expenses of 
college. 

In an effort to understand this youthful truncation of education, 
the influence of sibling number on cognitive ability has been 
examined. I have found that verbal ability, itself a major predictor of 
educational success, is also negatively related (and strongly so) to 
number of siblings. Since verbal ability is associated with parental 
interaction and attention, it is more readily understandable why 
family size has such an early influence on schooling. 

Obviously, the family is changing in other ways as well, and some 
of these changes, like a decrease in marital stability, are on balance 
quite probably negative for childrearing. Such extended issues 
cannot be addressed in a short article (3). However, we can say that 
in the event of adverse changes in other family variables, the decline 
in number of siblings probably will prove to be an offset for the 
youngsters involved. And, for those children whose parents are 
managing to furnish a reasonably adequate family life in other 
respects, the decline in sibling number will provide on average a 
distinct advantage over the large families children have experienced 
until very recently. 

REFERENCES AND NOTES 

1. P. M. Blau and 0. D. Duncan, The  American Occupational Structure (Wiley, New 
York, 1967), pp. 295-330; ibid., p p  401-442; D. L. Featherman and R. M. 
Hauser, Oppoeunity and Change (Academic Press, New York, 1978), pp. 219-311. 

2. R. M. Hauser and D. L. Featherman, Sociology of Education 49, 99 (1976). 
3. J. Blake, Family S i z e  and Achievement (Univ. of California Press, Berkeley, 1989). 

Also, see this volume for discussion of major research by others in th~s  research 
area. 

4. -, ibid., pp. 10-14; ibid., pp. 94-105; ibid., p. 132; ibid., pp. 186-193. 
5. N. B. Ryder, Popul. Dev.  Rev.  1 2 ,  617 (1986). For additional research on this 

topic, see J. W. Vaupel and D. G. Goodwin, ibid. 13, 723 (1987). 
6. S. H.  Preston, Demography 13, 105 (1976). In comparing the family size of 

mothers and children, we have removed childless women at each date. Hence, the 
family size of mothers is somewhat higher than the figures for all women discussed 
two paragraphs previously. By the method of Preston, the mean number of siblings 
may be calculated as follows: 

where As equals the mean number of siblings, SZ, equals the variance of the mean 
family size of mothers, and X, equals the mean family size of mothers. 

7. The substantive basis for the disparity between the mean family size of mothers and 
the mean number of siblings is explained in detail in (3) ,  pp. 273-283. The formula 
for the mean number of siblings is given in (6). 

8. Data for mothers age 45 to 49 in 1950 and 1955 are from U.S. Bureau of the 
Census, Census ofPopulation: 1950, Special Reports, part 5, chapter C, Fertility, 
tables 1 and 2 (Government Printing Office, Washington, DC, 1955); data for 
mothers age 45 to 49 in 1960 are from U.S. Bureau of the Census, Census of 
Population: 1960, Subject Reports, Final Report PC(2)-3A, Women by ."\iumber o j  
Children Ever Born, tables 1 and 2 (Government Printing Office, Washington, DC, 
1964); data for mothers age 45 to 49 in 1970 are from U.S. Bureau of the Census, 
Census of Population: 1970, Subject Reports, Final Report PC(2)-3A, Women by 
Number of Children Ever Born, tables 1 and 2 (Government Printing Office, 
Washington, DC, 1973); data for mothers age 45 to 49 in 1980 are from U.S. 
Bureau of the Census, Current Population Reports, series P-20, no. 375, Fertility of 
American Women: June 1980, table 12B (Government Printing Office, Washington, 
DC, 1982); data for mothers age 45 to 49 in 1991, 1996, and 2001 are from U.S. 
Bureau of the Census, series P-20, no. 421, Fertility ofAmerican Women: June 1986, 
tables 1, 7, and 11 (Government Printing Office, Washington, DC, 1987). 

9. R. Freedman, P. K. Whelpton, A. A. Campbell, Growth ofAmerican Families (Inter- 
University Consortium for Political and Social Research, Ann Arbor, MI, 1955) 
(ICPSR edition, machine-readable data file); P. K. Whelpton and A. A. Campbell, 
ibid. (ICPSR, Ann Arbor, MI, 1960) (ICPSR edition, machine-readable data file); 
C. F. Westoff and N. B. Ryder, National Fertility Study (ICPSR, Ann Arbor, MI, 
1970) (machine-readable data file). 

10. J. A. Davis and T. W. Smith, General Social Surveys, 1972-1986 (National Opinion 
Research Center, Chicago, IL, 1986) (NORC edition, machine-readable data file). 

11. P. M. Blau and 0. D. Duncan, Occupational Changes in a Generation (ICPSR, Ann 
Arbor, MI, 1962) (ICPSR edition, machine-readable data file); D. L. Featherman 
and R. M. Hauser, ibid. (ICPSR, Ann Arbor, MI, 1973) (ICPSR edition, machine- 
readable data file). 

12. The adjusted means presented throughout this article have been calculated with a 
form of multiple regression called multiple classification analysis [F. M. Andrews, J. 
N. Morgan, J. A. Sonquist, L. Klem, Multiple Class$cation Analysis (Institute for 
Social Research, Ann Arbor, MI, 1973)]. 

13. A. Anastasi, Pyschol. Bull. 5 3 ,  187 (1956); L. Belmont and F. A. Marolla, Science 
1 8 2 ,  1096 (1973); H.  M. Breland, Child Dev .  4 5 ,  1011 (1974); R. Davie, N. 
Butler, H. Goldstein, From Birth to Seven (Longman, London, 1972); R. Gille et al. ,  
Institut National d'Etudes D6mographiques: Travaux et Documents (Presses Universi- 
taires de France, Paris, 1954). 

14. J. Nisbet, Family Environment: A Direct Effect o fFamily  S ize  on Intelligence (Cassel, 
London, 1953); a n d  N. J. Entwisde, Brit. J .  Ed.  Psychol. 37, 188 (1967). 

15. S. Scarr and R. A. Weinberg, A m .  Soc. Rev.  43, 674 (1978); T. Williams, in 
Schooling and Achievement in American Society, W. H.  Sewell, R. M. Hauser, D. L. 
Featherman, Eds. (Academic Press, New York, 1976), pp. 61-101; D. M. Heer, in 
Annual Review of Sociology, R. H.  Turner and J. F. Short, Jr., Eds. (Annual 
Reviews, Palo Alto, CA, 1985); R. D. Retherford and W. H.  Sewell, Soc. Biol. 3 5 ,  
l (1988) .  

16. R. Plomin and J .  C. DeFries, Intelligence 4 ,  15 (1980); T. J .  Bouchard and M. 
McGue, St ience212,  1055 (1981); J .  M. Horn, J. C. Loehlin, L. Willerman, Behav. 
Genet. 9. 177 11979): R. C. Lewontin. Annu .  Rev. Genet. 9. 387 119751. 

17. Health ~ 'xamindt ion s;;vey, Cycle I1 (Nalonal Center for ~ e d t h  Statistics: Hyatts- 
ville, MD, 1965) (machine-readable data file). 

18. A. S. Kaufman, Intelligence Testing with the W I S C - R  (Wiley, New York, 1979). 
19. B. K. Eckland, in The  Rise and Fall ofhiational Test Scores, G. R. Austin and H.  

Garber, Eds. (Academic Press, New ~ o r k ,  1982), pp. 9-34. 
20. Support for the research reviewed in this article was provided by the NSF, the 

Russell Sage Foundation, and the Fred H.  Bixby Foundation. The author thanks J. 
Bhattachatya, I. Elattar, and B. Richardson for data processing and statistical 
assistance. 

SCIENCE, VOL. 245 




