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These findings do not mean that young people, laterborns, social
liberals, and people who have experienced serious conflicts with their
parents have a monopoly on scientific creativity or truth. For example,
laterborns and social liberals run the risk of accepting new and radical
ideas too quickly, just as firstborns and social conservatives run the
risk of resisting certain kinds of necessary changes until the mounting
evidence in their favor can no longer be ignored. Laterborns were
nine times more likely than firstborns to support Franz Joseph Gall’s
false theory of phrenology—the notion that character can be read by
examining bumps on the head. Firstborns correctly opposed this theory
as pseudoscientific. (They also rejected phrenology because of its
materialistic implications.)

In the case of everyday “normal” science, firstborns possess a
small but consistent advantage over laterborns. They tend to be more
successful academically and are more likely to become scientists in
the first place. In addition, firstborns win more Nobel prizes, which
are generally awarded for creative puzzle-solving (openness in the
sense of “intellect”) rather than for radical innovations (openness in
the sense of “nonconformity”). With their discovery of the double
helix structure of DNA, Watson and Crick (both firstborns) revolu-
tionized the field of molecular biology, but the particular form of this
“revolution” is very different from most radical revolutions in science
(Sulloway, 1996, pp. 330-36). A good indicator of a truly radical sci-
entific revolution is the widespread opprobrium, not the accolades,
that initially greets the instigators. Owing to publication of the Origin
of Species, Charles Darwin lost a knighthood that he had previously
been slated to receive, and he was never subsequently knighted in his
lifetime. Although Darwin did receive other notable recognition (cul-
minating with his burial in Westminster Abbey), his ultimate scientific
acclaim should not obscure the essential point. Darwin’s success would
not have been possible without the many anxious years that he spent
developing a theory whose public revelation he once compared to
“confessing a murder” (Darwin, 1887, 2:23).

6. SITUATIONAL INFLUENCES

Historical Context

Whenever scientific innovations have involved ideologically conser-
vative implications—as occurred, for example, with various vitalistic
doctrines during the seventeenth and eighteenth centuries—firstborns
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have led the way. Firstborns readily adopted eugenics and spiritual-
ism, theories that likewise appealed strongly to religious and political
conservatives. Similarly, firstborns have repeatedly championed new
theories, such as idealist theories of biological classification, that bol-
stered God’s role in the Creation. By contrast, laterborns have gener-
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Figure 3. Birth-order effects in science, as they relate to the religious and political
ramifications of 26 different innovations. The vertical axis depicts the correlation of
birth order with support for scientific innovation (N=2,232). All events above the
horizontal line (0.0) were generally endorsed by laterborns and generally opposed by
firstborns, whereas all events below that line drew greater support from firstborns.
The horizontal axis depicts the correlation of social attitudes with support for each
innovation (V=1,881). Events to the left of the vertical line (0.00) were generally
endorsed by social conservatives and were generally rejected by social liberals. Events
to the right of this vertical line reflect support by social liberals and opposition by
conservatives. Assessments of social attitudes involve more than 19,000 ratings
made by expert historians, who judged the religious and political attitudes of participants
in these 26 debates. The dashed lines indicate the 99-percent confidence limits for the
regression line.

This analysis illustrates a general pattern: The more socially radical the innovation,
the more it is likely to be supported by laterborns and opposed by firstborns (r=.80,
N=26, p<.0001). Generally missing from the history of science are two classes of
potential events. Within expected margins of statistical error, there appear to be no
radical revolutions that are backed primarily by firstborns, just as there are no
conservative theories that are backed primarily by laterborns.
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ally led radical revolutions, such as Copernicanism and Darwinism,
that strongly challenged social and religious authority. Thus the rel-
evance of birth order to scientific innovation is highly dependent on
the nature of the innovation (Figure 3).2

Considerable evidence reinforces the importance of situational fac-
tors in the emergence of birth-order effects. During radical scientific
revolutions, birth-order effects tend to fade, as new and initially con-
troversial ideas become more widely accepted. In addition, some new
ideas are more controversial than others, and they tend to evoke cor-
respondingly larger birth-order effects. National differences some-
times mediate these controversiality effects. Given their support of
Descartes’s rival theory of celestial mechanics, French physicists—
especially firstborns—manifested strong opposition to Isaac Newton’s
theory of universal gravitation. By contrast, British scientists, includ-
ing firstborns, welcomed Newton’s ideas. Ultimately, the relationship
between birth order and openness to experience appears to be strongly
mediated by the nature of the innovation, as well as by the social and
intellectual contexts in which such innovations arise.

Other Context-Sensitive Influences

Evidence from history reaffirms a particularly useful lesson about birth-
order effects. As a rule, the consequences of birth order almost al-
ways depend on the behavioral context, which is one of the most
important moderators of human behavior. Because of this circum-
stance, overt behavior—although generally a better indicator than self-
report measures—can still be a problematic guide to birth-order effects.
For example, a firstborn may take greater risks than a laterborn in an
effort to impress an authority figure, whereas a laterborn may take
greater risks in order to help a friend. Similarly, firstborns might be
expected to dominate their inferiors, act graciously toward peers, and
behave in a subordinate manner toward their superiors—a behavioral
style known as a “pecking order personality” (Block, 1995). Person-
ality tests are not particularly effective at capturing such context-
sensitive dispositions, which means that the influence of variables such
as birth order will tend to be underestimated.

Social categories such as gender, social class, marital status, and
job status entail standards of behavior that often affect the expression
of personality in context-sensitive ways. In connection with the ex-
tensive questionnaire study I have discussed in this chapter, more than
a thousand respondents assessed the personality of a close friend
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who was neither a spouse nor a roommate. Overall, there were no
significant differences by birth order—a confirmation of the null hy-
pothesis. Significant birth-order differences did emerge, however, in
interaction with other variables. Respondents saw their peers as ex-
hibiting the kinds of differences expected by birth order if these peers
were from middle- and especially upper-class families. In addition,
birth-order effects emerged in older subjects more strongly than they
did in younger (college-age) subjects.”’

These kinds of contradictory results are perhaps best understood
by considering the attributes that are important for success within
each socioeconomic class, and during different stages of life. College
students, especially from lower-class backgrounds, are likely to pre-
fer friends who are sociable and who know how to have a good
time. These criteria for popularity will tend to encourage the projec-
tion of an appropriate “persona”—one emphasizing agreeableness,
extraversion, and openness to experience rather than conscientious
dedication to work or career. When people graduate from college,
take a job, and finally marry, they assume new life roles and greater
responsibility. Within these maturing populations, birth-order effects
in personality increasingly appear to conform to the expected pat-
tern as the behavioral context becomes more consonant with their
expression.

Firstborns appear to be especially affected by such life transitions.
Compared with other subjects in my study, firstborns were signifi-
cantly more variable in how their personalities were perceived across
the social categories of age, class, and marital status. The more re-
sponsibility and status firstborns accrued—for example, by getting
married—the more they were seen by their friends as manifesting a
typical firstborn personality.?® Firstborns therefore appear to conform
more strongly than laterborns to age-related social expectations.

Another good example of such context-sensitive results is provided
by data on dominance in interpersonal relationships. In relationships
with peers, firstborns do not appear to be more dominant than
laterborns. In marriages, however, spouses appear to reveal a differ-
ent side of themselves because they report this expected birth-order
difference. Similarly, college-age roommates report that firstborns are
more dominant than laterborns.? In short, birth-order differences do
not appear to be parent specific; but they are often situation specific,
and they also seem to be catalyzed in varying ways by different stages
of the life course.

These findings make sense from the perspective of evolutionary
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psychology (which, at the proximate-causal level, is a form of social
psychology). Personality traits associated with birth order develop in
the service of competition for scarce resources, principally parental
investment. Adolescents do not usually command scarce resources,
and adult friends do not generally compete over them. For these and
other reasons, the behavioral priorities of adolescents and adult friends
are substantially different from those of siblings. Similarly, in college-
age populations dominant behaviors are not particularly effective routes
to popularity, even if these same traits once brought success in sibling
competition and may do so again in corporate board rooms, politics,
and military life.

7. CONCLUSION

In species that reproduce sexually, sibling competition is widespread.
Paradoxically, so is a disposition for siblings to behave altruistically
toward one another. As William Hamilton (1964) has argued, these
alternating behavioral dispositions are to be expected in organisms
that are genetically related, but not genetically identical. Sibling compe-
tition is particularly prevalent in species that care for their young, and
these conflicts sometimes lead to siblicide. By serving as an effective
proxy for differences in age, physical size, and power, birth order among
animal species often determines the outcomes of these contests.

Human beings are no exception to these behavioral trends. By in-
fluencing the choice of adaptive strategies within the family system,
birth order and sibling competition contribute to personality in modest
but apparently enduring ways. This is a Darwinian story, albeit one
with a predominantly environmental twist. Siblings may be predis-
posed to compete for parental favor, but the particular strategies they
adopt within their own family are shaped by the specific niche in which
they have grown up. In general, firstborns tend to be more conscien-
tious than their younger siblings—mainly because they serve as sur-
rogate parents—whereas laterborns tend to be more agreeable,
extraverted, and open to experience (in the sense of being unconven-
tional). Measured as direct sibling comparisons, birth-order differences
in personality are somewhat larger than those associated with age but
somewhat smaller than those associated with gender. The extent to
which these birth-order effects may be inflated by stereotypes is still
an open question. So too is the question of whether such stereotypes
reflect real behavioral propensities, and whether these stereotypes
may also augment these propensities.
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An even better predictor of personality than either birth order or
sex is the kind of family niche that a person has occupied during child-
hood. This finding follows logically from the fact that birth order is an
imperfect proxy for the many contingent experiences associated with
family life. These experiences, not birth order, are the key to how
personality develops in individual cases. Hence birth order and family
niches more generally are part of a larger and still inadequately un-
derstood story about the nature of sibling interactions and their ef-
fects on personality development.

Birth-order studies that employ direct sibling comparisons produce
significantly larger effects than do self-report measures using unan-
chored scales. This circumstance is sometimes taken as evidence
that birth-order effects are confined to behavior within the family.
Nevertheless, ratings by roommates and spouses reveal similar re-
sults by birth order, although effect sizes for these relationships are
generally smaller than are found using direct sibling comparisons. In
ratings of peers, where birth-order effects are smaller still, the effects
nevertheless appear to be moderated by variables such as age and
social class, emerging most strongly among upper-class subjects and
among older subjects in all social classes. Such disparities in the find-
ings for various subpopulations suggest that traits related to birth or-
der are closely associated with the behavioral context, especially
contexts involving intimate living situations and dominance hierarchies.

Given this kind of evidence, it would seem that a particular behav-
ioral situation is likely to elicit birth-order effects in adulthood if it
resembles situations previously experienced within the family. For
example, firstborns do not usually dominate their adult friends and
peers; but when placed in a position that calls for the exercise of
authority, these same firstborns might be expected to behave more
assertively than younger siblings generally would. It also seems likely
that birth-order differences will manifest themselves in adult behavior
whenever patterns of identification dating from childhood—either with
parents and authority or, conversely, with the underdog—are tapped
by real-life situations. Radical revolutions in history, which have regu-
larly involved challenges to family authority, provide repeated demon-
strations of this assertion.

In adult behavior, a particularly important key to documenting the
influence of birth order and family niches is to examine people in
multiple contexts. This conclusion is consistent with a Darwinian per-
spective on human behavior, which sees personality as a collection of
strategies for dealing with the diverse problems associated with sur-
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vival and reproduction. As adults, we are far more flexible in our
strategies than we once were as children, but we still seem to take
advantage of childhood experience whenever it suits our purposes.
The elusive continuity between early family experience and how we
behave as adults appears to lie in these strategic and context-sensi-
tive links.

ACKNOWLEDGMENTS

For advice in connection with the research on which this article is
based, I thank Paul T. Costa, Jr., Bruce Ellis, Eva Dreikurs Ferguson,
Lynn Gale, Oliver John, Jerome Kagan, Robert R. McCrae, Lincoln
Moses, Michael Shanahan, Phil Starks, and an anonymous peer re-
viewer. I am also indebted to Percy Rohde for an especially close
reading of the text. For their assistance in collecting some of the data
discussed in this article, I thank James Brody, Susy Carella, Kevin
MacDonald, Ralph Miller, Donna Milmore, Michael Shermer, and
David Sloan Wilson. I also thank the following organizations for their
help with data collection: the American Academy of Achievement
(Washington, D.C.), the American Association of University Women
(Malden, Massachusetts), Aubin International (Boston), the Cape Cod
Institute (Wellfleet, Massachusetts), the Carnegie Endowment for In-
ternational Peace (Washington, D.C.), the Milton H. Erickson Foun-
dation (Phoenix), the Institute for Family Enterprise (Montreal), the
John D. and Catherine T. MacArthur Foundation (Chicago), the Skep-
tics Society (Altadena, California), and the Young Presidents Organi-
zation (Dallas). This chapter was partially prepared while the author
was Frederick Redlich Fellow at the Center for Advanced Study in
the Behavioral Sciences. I am grateful for financial assistance fur-
nished by the Center’s Foundations Fund for Research in Psychiatry
and by National Science Foundation Grant SBR-9022192.

NOTES

! As Trivers (1974) has argued, offspring do sometimes have Darwinian rea-
sons to harm their parents, by increasing their own fitness at the expense of
their parents’ fitness. See also the work of Haig (1993), who has shown how
the fetus competes with its mother (and future siblings) for nutritional re-
sources—by secreting hormones, for example, that block the mother’s pro-
duction of insulin and thus increase the amount of sugar that the fetus
receives through the mother’s blood.

2 Freud’s error about the sources of parent-offspring conflict was part of a
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more extensive series of mistakes stemming from his considerable reliance on
nineteenth-century biology. Although Freud’s overall thinking about human
development was deeply imbued with evolutionary ideas and assumptions,
his most important theoretical assumptions were non-Darwinian. In particu-
lar, Freud’s theory of psychosexual development was fundamentally com-
promised by its reliance on Lamarckian theory and the biogenetic law
(Sulloway, 1979, 1982; see also Gould, 1977).

3 Although haplodiploidy has facilitated the evolution of cooperative behav-
ior in social insects, this genetic peculiarity is neither necessary nor suffi-
cient for the evolution of social organisms. Some bird species (for example,
bee eaters) and mammals (for example, naked mole rats) have evolved a high
degree of cooperation in their breeding systems without haplodiploidy, and
many haplodiploid insects have not done so (Krebs & Davies, 1997).

4 On the Five Factor Model of personality, see McCrae and Costa (1987),
John (1990), Costa and McCrae (1992), McCrae and John (1992).

5 For critical discussions of the meta-analytic findings on birth order, see
Modell (1997), Harris (1998), Townsend (in press), and Sulloway (in press-a).
6 In my study of CEOs, birth order was significantly correlated with only one
variable using unanchored scales—laterborns were more socially liberal than
firstborns (r=.12, N=623, p<.005; controlled for age, sex, sibship size, and
social class). In addition, birth order was not significantly correlated with a
scale score of predicted outcomes for all 11 of the self-reported personality
differences (r=.04, N=592; controlled for the same background variables).
When T administered direct sibling comparisons with these same subjects,
however, the scale score for the same 11 variables yielded a substantially
larger partial correlation (»=.20, N=524, p<.0001; controlled for age, sex, sib-
ship size, and social class). The three variables that did not exhibit significant
birth-order differences by either method of assessment were being disorga-
nized, sociable, and feminine (predicted to be laterborn traits).

7 The 6,053 subjects in this study are drawn from 47 different samples from
the United States, Canada, Latin America, and Germany (Sulloway, 1999).
Thirty-one of these samples comprise people who attended a lecture by the
author on the subject of birth order (V=3,269). All questionnaires were filled
out before the lecture. Responses from another 2,784 subjects were collected
by colleagues at 15 different universities and professional organizations,
and through a mailing by the Skeptics Society to 10,000 nationally represen-
tative addresses. The two major subsamples make it possible to test for (1)
possible inflation of birth-order effects by stereotypes and (2) possible self-
selection bias among people who specifically came to hear a lecture on the
subject of birth order. To test for these possible effects, I have conducted
formal tests of heterogeneity on all of the samples. Overall, there is no signifi-
cant heterogeneity in the birth-order findings from the individual subsamples.
More specifically, there is no significant heterogeneity between the results
for subjects who attended a lecture on the subject of birth order and subjects
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who did not. In addition, subjects who reported having previously heard
about my birth-order research in the news media responded similarly on their
surveys compared with other subjects.

Ofthe 6,053 questionnaires that were collected, 726 (12 percent) contained
insufficient data to provide usable responses. Also excluded from the statis-
tical analyses in Table 2 were (1) 71 twins; (2) 112 subjects who reported an
age gap of more than nine years between themselves and the sibling they
also rated; (3) 86 subjects who reported that their functional birth orders
differed from their biological birth orders (owing to adoption, the acquisition
of stepsiblings, or the death of a sibling); and (4) 548 only children. As
expected, birth-order effects were significantly reduced among the first three
groups compared with other subjects. The findings for only children are
discussed in note 10.

8 As McCrae (1994) has shown, Openness to Experience exhibits two general
components—openness in the sense of “intellect” and openness in the sense
of “nonconformity.” The “intellect” component of openness is more strongly
correlated with IQ and years of education than is the second, or “noncon-
formist,” component. Because firstborns tend to have higher 1Qs than
laterborns, and because firstborns also tend to excel at academic pursuits,
they are expected to score higher than laterborns on openness in intellect,
reflected most strongly by the Ideas facet of the Five Factor Model. By
contrast, laterborns are expected to score higher on the other facets of this
dimension, especially Values. On some questionnaires I included the addi-
tional adjective pair “unintelligent/intelligent,” which loads highly on Open-
ness to Experience (r=.40). As expected, firstborns were rated as being more
intelligent than laterborns (pr=-.15, N=1,641, p<.0001; controlled for age, sex,
sibship size, and social class, and based on sibling difference scores). Rat-
ings for this adjective pair also load highly on Conscientiousness (r=.58).

9 All of the five scale scores except Conscientiousness exhibit significant
heterogeneity for their component trait scores. In some cases, these hetero-
geneities are capable of canceling out birth-order effects, or even reversing
them, unless proper adjustments are made. For example, if the trait “assertive
(dominant)/unassertive (submissive)” is grouped in my study with the bipo-
lar markers used to define Extraversion (for which it was originally picked as
a marker), birth-order effects almost vanish, declining from r=.14 to r=.04
(see Table 2, note a). If the adjective pair “unintelligent/intelligent” is in-
cluded with Openness to Experience, the scale-score correlation changes
from a significant .08 to an equally significant -.08. Hence birth-order effects
for this particular dimension can be positive or negative, depending on the
degree to which “intellect” is emphasized over “unconventionality.” In short,
researchers who wish to investigate the influence of birth order on personal-
ity should exert caution when combining trait markers within higher-order
scales, and should also first test for possible heterogeneity among the indi-
vidual traits. The absence of birth-order effects in some large studies, such
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as that by Ernst and Angst (1983) involving 7,696 Swiss subjects, may be
due in part to such scale heterogeneities.
19 Comparisons involving only children are based on absolute scores for
predicted differences rather than on sibling difference scores. On an aggre-
gate measure of these scores, only children are significantly different from
laterborns. For the only child/laterborn contrast, #=.06 (N=2,955, p<.001). For
the firstborn/only child contrast, »=.04 (N=2,185, p<.09). Both tests are con-
trolled for age, sex, sibship size, and social class.
! For parental favoritism and being a middle child, r=-.07 (N=2,047, p<.005;
controlled for age, sex, sibship size, and social class).
12 These results regarding male homosexuality suggest that other aspects of
behavior besides sexual orientation might also be influenced by the prenatal
environment. If such biological effects exist, they appear to be sufficiently
small that they are difficult to detect, even in large populations. In this con-
nection, meta-analysis of the birth-order literature reveals no difference in
the frequency of birth-order effects by sex, including for behaviors such as
agreeableness, extraversion, and neuroticism that are closely linked to sex
differences. In the study I have reviewed in Table 2, birth-order effects are
just as frequent and substantial among women as they are among men. For
males, moreover, number of elder brothers is not associated with gender-
related traits after the analysis is controlled for birth order. In short, the link
between number of elder brothers and gender-related traits appears to reflect
a developmental outcome of nonpsychological origin that is confined to
male homosexuals.
13 In a canonical correlation model that includes five dependent variables
(one for each of the dimensions of the Five Factor Model), the following
independent variables are all significant predictors of personality and ex-
plain the amount of adjusted variance indicated in parentheses, measured
via direct sibling contrasts: birth order, including linear and quadratic trends
(4.3 percent of the variance), degree of bossiness toward one’s siblings (16.2
percent), acting as a surrogate parent (6.8 percent), parent-offspring conflict
(3.2 percent), parental favoritism (2.7 percent), closeness to parents (1.8 per-
cent), and closeness to one’s siblings (2.8 percent). These 7 predictors are all
controlled for sex (which explains 7.9 percent of the variance), age (2.0 per-
cent), sibship size (0.4 percent), and social class (0.3 percent—N=3,683 [the
harmonic mean]). Note that between-family measures (such as social class
and sibship size) contribute very little to the model, whereas predominantly
within-family differences (birth order, sex, parent-offspring conflict, and close-
ness to siblings) collectively explain more than thirty times as much variance.
For 10 of the 11 predictors in this canonical correlation model (all but birth
order), we cannot unambiguously infer cause and effect. For example, people
who are genetically predisposed to act in a bossy manner during childhood
are also likely to express aggressive traits in adulthood. Similarly, adults who
are genetically predisposed to be conscientious are likely to have taken on
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greater responsibilities as surrogate parents during childhood. Behavioral
genetic studies are needed to resolve these causal issues.

14 Nyman (1995) has documented significant differences in the personalities
that people associate with differing birth orders, which may be considered
“stereotypes.” Such stereotypes may also have a basis in reality (as do
gender stereotypes) and may also influence behavior in their own right. Not
surprisingly, the birth-order differences documented by Nyman resemble
those documented in Table 2.

15 The following formal test suggests that “contrast effects” are modest for
the results presented in Table 2. Sibling-difference scores were recoded on a
three-step scale, depending on whether subjects rated themselves higher,
lower, or the same as a sibling on each given personality attribute. (This
procedure truncates the variance at each end of the scales, thereby limiting
the expression of contrast effects.) Based on this method of data coding, the
partial correlation of birth order with a scale score for all predicted personal-
ity differences is reduced from .20 to .19 (controlled for age, sex, sibship size,
and social class). Another test for contrast effects is supplied by using
absolute scores from self-ratings rather than sibling difference scores. Using
this metric, the partial correlation between birth order and a scale score for all
predicted personality differences is reduced from .20 to .16 (controlled for
age, sex, sibship size, and social class).

16 Controlled for age, sex, sibship size, and social class, birth order exhibits
the following correlation with length of response about “unconventional” or
“rebellious” behavior (r=.05, N=2,034, p<.02). For the content of responses,
rated by two independent judges, r=.06 (N=2,034, p<.01; the interrater reli-
ability between judges is .92). For both measures combined, the partial corre-
lation with birth order is .07, compared with a partial correlation of .08 for birth
order and openness to experience measured via direct sibling comparisons
(Table 2).

17 See Parker (1998); Jefferson, Herbst, and McCrae (1998); Phillips (1998);
Paulhus, Chen, and Trapnell (1999); Beer and Horn (2000); and Nicholson
(2001). The study by Pauthus et al. (1999) employed direct sibling compari-
sons for role descriptions, such as the “rebel” of the family, and documented
birth-order differences similar in magnitude to those reported here. The other
five studies employed unanchored scales and produced mostly null findings.
18 To avoid plotting some overlapping data points directly on top of one
another, I have randomly displaced the data in Figure 1 to a very small degree
using SYSTAT’s “Jitter” command (Wilkinson & Hill, 1994). All statistical
tests are based on the undisplaced data points.

9 The partial correlation between birth order and a scale score of expected
personality differences among close friends is -.02 (N=1,002, p<.50, con-
trolled for age, sex, sibship size, and social class). For the contrast between
birth-order effects in ratings of peers and those found in ratings of spouses
and roommates, z=2.99 (p<.005) and z=2.14 ( p<.05), respectively.
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20 The correlation (.92) between the findings reported in Table 2 and the
overall pattern of birth-order outcomes for each dimension of the Five Factor
Model of personality, as reported in the birth-order literature, employs the
meta-analytic data summarized in Sulloway (in press-a, Table 3). Note: Corre-
lations that are based on aggregate data for each dimension of the Five
Factor Model tend to be much larger than correlations based on individual
data.

2! Evidence conflicts regarding whether laterborns are more liberal than first-
borns in contemporary populations. In my study of 660 CEOs mentioned
earlier, laterborns rated themselves as being significantly more liberal than
firstborns (#=.12, N=623, p<.005; controlled for age, sex, sibship size, and
social class). Also, in my study of 6,053 subjects from the United States,
Latin America, and Germany, I obtained the following partial correlations
between birth order and self-reported traits, based on direct sibling con-
trasts, with a positive correlation denoting higher laterborn scores for the
right-hand alternative in the following bipolar adjective pairs: traditional/
untraditional, pr=.08 (N=2,357, p<.001); conventional/unconventional, pr=.11
(N=590, p<.01); conservative/liberal, pr=.03 (N=2,317, p<.17). All three corre-
lations are controlled for age, sex, sibship size, and social class. In a study
that did not employ direct sibling contrasts, Freese, Powell, and Steelman
(1999) found almost no significant results among approximately 1,200 sub-
jects included in the General Social Survey.

22 The partial correlation between birth order and support for Darwinism in
Number’s (1998) sample is .27 (N=66, p<.05; controlled for age, social class,
and social attitudes). Controlled for social class and sibship size, the partial
correlation between birth order and support for evolutionary theory in Ruse’s
sample is .35 (N=63, p<.005)

23 The mean-weighted partial correlation I have reported (.09) is controlled for
sibship size in all 20 instances and for social class in 17 of the 20 instances.
For the 27 studies as a whole (N=14,608), the mean-weighted correlation is
.07 (which conservatively assumes a correlation of .00 for all nonsignificant
studies that failed to report an effect size). All 27 of these studies are con-
trolled for sibship size, but only 19 of the 27 studies are controlled for social
class.

¢ This conclusion about birth order and parent-offspring conflict among
radicals is based on a reanalysis of my own data on participants in 28 major
scientific controversies (r=.13, N=252, p<.05; for these data the odds ratio is
1.8 to 1 in favor of high parent-offspring conflict having occurred among
radical firstborns rather than among radical laterborns, with high conflict
being defined as the 75th percentile or higher, based on ratings by indepen-
dent judges).

25 These partial correlations are controlled for sibship size (pr=.00) and social
class (pr=.01), neither of which variable is statistically significant. For the
overall model, the adjusted multiple correlation is .46 (N=1,858 [the harmonic
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mean], p<.0001). It is important to note that willingness to accept a radical
innovation is different from either the inclination or the ability to initiate
radical intellectual change. Still, those people who are the most likely to
support radical changes are also more likely than average to instigate such
changes. Hence a willingness to endorse heterodox ways of thinking is a
necessary, but not a sufficient, condition for intellectual discovery.

2 In Figure 3, birth order has been operationalized as the linear trend in
relative birth rank, from first to last. The trend for social attitudes is based on
expert ratings by 95 historians. Two controversies that span more than a
century (preformation/epigenesis and evolutionary theory) have been sub-
divided into the two major debates that occurred regarding the various theo-
retical alternatives. The data for two sets of closely related controversies
(Hutton/Lyell and special and general relativity) have been combined. In the
case of two controversies for which sample size was 20 or less (Devonian
theory in geology and preformation theory) I have plotted the effect sizes
given by the Estimation-Maximization algorithm, which draws on more infor-
mation than do bivariate correlations (Sulloway, 1996:389-93; Schafer, 1991).
Owing to the use of some new data for birth order and social attitudes, and to
an alternative method of operationalizing birth order, the results presented in
Figure 3 differ slightly from those presented in Sulloway (1996: Figure 14.1).
27 For the partial correlation between birth order and ratings of personality
among friends, pr=-.02 (N=1,002, p<.50; controlled for age, sex, sibship size,
and social class; based on the scale score for all predicted attributes). For the
interaction between birth order and age, pr=.08 (N=1,002, p<.01). For the
interaction between birth order and social class, pr=.06 (N=1,002, p<.05;
both partial correlations are controlled for the specified background factors
and main effects). At the personality dimension level, significant interaction
effects were found for openness to experience and neuroticism.

28 For the interaction between birth order and marital status as they relate to
perceived personality among friends and spouses, pr=.05 (N=1,756, p<.05;
controlled for age, sex, sibship size, social class, and both main effects).
Longitudinal studies would be particularly useful in providing further tests
of these kinds of context-sensitive relationships and hypotheses.

2 For the relationship between birth order and dominance in marriages,
pr=-.07 (N=780, p<.05). Among roommates, firstborns were also more likely
than laterborns to be rated high in dominance (pr=-.16, N=165, p<.05). Both
partial correlations are controlled for age, sex, sibship size, and social class.
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