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monitoring, and narcissism do not appear to be directly applicable 
to chimpanzees or human infants. 

Some theorists divide personality traits into two categories, 
corresponding to innate and acquired characteristics. For example, 
Cloninger and his colleagues (Cloninger, Przybeck, Svrakic, & 
Wetzel, 1994) classified Novelty Seeking, Harm Avoidance, Re- 
ward Dependence, and Persistence as temperaments, and Self- 
Directedness, Cooperativeness, and Self-Transcendence as aspects 
of character. Other theorists assume that temperament provides the 
starting place for personality development, a tabula that is not quite 
rasa. All those personality theorists who nod to "constitutional 
factors" (e.g., Kluckhohn & Murray, 1953) adopt some such 
position. An appealing version of this constitutional perspective 
would distinguish between broad factors, like Extraversion, that 
might correspond to basic temperamental influences, and specific 
traits, like sociability or dominance, that might be interpreted as 
acquired personality traits. 

There is, however, a completely different way to conceptualize 
these important distinctions. McAdams (1996) has offered a for- 
mulation of the personality system as a whole in terms of three 
levels. Personality traits are assigned to Level 1 in McAdams's 
scheme, whereas "constructs that are contextualized in time, place 
or role" (p. 301), such as coping strategies, skills, and values, 
occupy Level 2. (Level 3 includes life narratives that give unity 
and purpose to the self.) A related system has been proposed by 
McCrae and Costa (1996, 1999) in a five-factor theory (FFF) of 
personality. As shown schematically in Figure 1, the FFT high- 
lights the distinction between biologically based basic tendencies 

and culturally conditioned characteristic adaptations (which in- 
clude the important subcategory of self-concepts). Basic tenden- 
cies comprise abstract potentials and dispositions (including the 
traits in McAdams's Level 1), whereas characteristic adaptations 
include acquired skills, habits, beliefs, roles, and relationships 
(constructs from McAdams's Level 2): 

In the terminology of FFr ,  Cloninger and colleagues (Cloninger 
et al., 1994) would presumably place Novelty Seeking and Harm 
Avoidance in the category of basic tendencies, and Self- 
Directedness and Cooperativeness in the category of characteristic 
adaptations. The alternative, constitutional view would perhaps 
hold that the temperamental basis of personality--including the 
five factors listed in Figure 1--is a part of basic tendencies, 
whereas personality traits like sociability and dominance are char- 
acteristic adaptations. 

According to FFT, however, both broad personality factors and 
the specific traits that define them are best understood not as 
characteristic adaptations, but rather as endogenous basic tenden- 
cies. FFT has returned, as it were, to Guilford's (Guilford et al., 
1976) view that the attributes measured by personality question- 
naires can be identified as temperaments (Costa & McCrae, 
in press). 

Some readers will be surprised by the claim that the whole range 
of personality traits can be subsumed by temperament. In support 
of that claim, most of the findings summarized in this article are 
taken from research on the five-factor model of personality, which 
is intended to provide a comprehensive taxomomy of traits (Gold- 
berg, 1993). It should be noted, however, that the basic ideas are 
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likely to be applicable to many alternative models as well. For 
example, there is evidence of cross-cultural invariance for three- 
and seven-factor models (Benet-Martfnez & Waller, 1997; S. B. G. 
Eysenck, 1983), and the pattern of adult age differences reported 
here can also be seen in California Psychological Inventory scales 
(Gough, 1987; Labouvie-Vief, Diehl, Tarnowski, & Shen, in press; 
Yang, McCrae, & Costa, 1998). 

Most readers will probably be startled by the conspicuous ab- 
sence in Figure 1 of an arrow from external influences to basic 
tendencies. This is not an oversight; FFT deliberately asserts that 
personality traits are endogenous dispositions, influenced not at all 
by the environment. That assertion is, of course, an oversimplifi- 
cation, but we believe it is a heuristically valuable one and a useful 
corrective to what Asendorpf and Wilpers (1998) recently called 
"the naive environmentalism that has for a long time dominated 
the literature on Personality development" (p. 1543). In this arti- 
cle we hoPe to show that FFF provides a useful framework 
for understanding child temperament and adult personality 
development. 

The Roles of  the Environment 

First, however, we must reassure the reader that environmental 
influences play crucial roles in the functioning of the personality 
system in several different respects: They define the conditions 
under which human personality evolved; they shape a vast array of 
skills, values, attitudes, and identities; they provide the concrete 
forms in which personality traits are expressed; and they supply 
the trait indicators from which personality traits are inferred and 
trait levels are assessed. 

At one level, all psychological characteristics must be under- 
stood as end results of evolutionary processes by which organisms 
have adapted to their environment (D. M. Buss, 1991). Evolution- 
ary principles are most easily applied to explain characteristics that 
distinguish different species, and their application to the explana- 
tion of individual differences within species is controversial (D. M. 
Buss & Greiling, 1999). Indeed, Tooby and Cosmides (1990) 
argued that differences among human beings in personality traits 
are best regarded as noise of no evolutionary significance. At a 
minimum, however, that implies that personality variations are 
compatible with the usual human environment: We know from 
their continued presence among us that both introverts and extra° 
verts can survive in the human world. 

The environment also operates at a much more direct level. A 
recent book on the limited influences of parenting (Harris, 1998) 
was greeted with alarm by many psychologists, who interpreted it 
to imply that the way parents treat their children does not matter 
(Begley, 1998). In contrast, FFT explicitly recognizes that 

The influence of parents on their children is surely incalculable: they 
nourish and protect them, teach them to walk and talk, instill habits, 
aversions, and values, and provide some of the earliest models for 
social interaction and emotional regulation (McCrae & Costa, 1994, 
p. 107). 

In short, parenting has important long-term consequences for the 
development of characteristic adaptations, including, of course, the 
lifelong relationship between parent and child. Many other aspects 
of the environment are also significant influences on characteristic 
adaptations, including peers (Harris, 1998), the media, educational 

systems, and so on. Vocational interests, religious beliefs, food 
preferences, tactics of interpersonal manipulation, and group loy- 
aliles are some of the products of these influences, and it is 
possible to view and study psychological development as the 
creation and integration of these characteristic adaptations. This 
approach may be particularly appealing in collectivistic cultures, ha 
which the individual's evolving place ha social networks is of more 
concern than are autonomous features of the individual (Kagitgi- 
bali, 1996). But important as this form of development may be, 
FFT asserts that it is not what personality psychologists get at 
when they administer personality questionnaires to assess such 
characteristics as assertiveness, curiosity, or shyness. 

However, the environment also has a direct relation to person- 
ality traits, because characteristic adaptations are always involved 
in their expression. To take a simple example, interpersonal traits 
are most often inferred from communication with others, and that 
normally requires a common acquired language such as English, 
Shona, or Hindi. At what is perhaps a more psychologically 
meaningful level, trait manifestations must fit within a cultural 
context. An expression of sympathy for the deceased could be 
insulting in a culture in which the dead are never mentioned by 
name; thus, an agreeable person must learn how to be polite in 
terms of the culture's rules of etiquette. Even apparently direct 
manifestations of personality, such as the chronic anxiety of an 
individual high in Neuroticism, are usually contextualized: Anx- 
ious Americans worry about computer viruses and the future of 
Social Security; anxious Navahos--at least when they were stud- 
ied by Clyde Kluckhohn (1944)--worried about ghosts and 
witches (cf. Kitayama & Markus, 1994). 

According to FFT, traits cannot be directly observed, but rather 
must be inferred from patterns of behavior and experience that are 
known to be valid trait indicators (Tellegen, 1988). Personality 
scales rely on these indicators and need to be sensitive to variations 
introduced by culture, age, and other contexts. But although they 
may ask respondents about their values, habits, or concerns, per- 
sonality inventories are designed to allow the inference of deeper 
psychological constructs. 

Personality Traits as Endogenous Basic Tendencies 

If the environment has such obvious and pervasive effects on 
characteristic adaptations and the expression of personality traits, 
why not presume that it also affects traits themselves? According 
to FFT, personality is biologically based, but it is well established 
that perceptual and learning experiences can reshape the develop- 
hag brain (Kolb & Whishaw, 1998), and recent studies suggest that 
traumatic stress may contribute to atrophy in the hippocampus 
(Bremner, 1998). Thus, life experience might affect personality 
through its effects on the brain (Nelson, 1999). There is cross- 
sectional evidence that the experience of acculturation can change 
personality profiles (McCrae, Yik, Trapnell, Bond, & Paulhus, 
1998), and some longitudinal research has shown that Personality 
change is associated with life events (Agronick & Duncan, 1998). 

All of these findings are useful reminders that the theoretical 
generalizations represented in Figure 1 certainly have exceptions. 
However, the generalization that personality traits are more or less 
immune to environmental influences is supported by multiple, 
converging lines of empirical evidence that significant variations 
in life experience have little or no effect on measured personality 
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traits. Any one of these lines of evidence is subject to many 
alternative interpretations, but taken together, they make a strong 
case for regarding personality traits as fundamentally temperament- 
like. That assumption makes sense of many findings that would 
remain puzzling from the perspective of naive environmentalism. 
In the following section, we review some research consistent with 
this premise of FFT. 

Heritability of personality. The study of behavior genetics has 
flourished in the past 20 years, and the results of many twin and 
adoption studies have shown remarkable unanimity (Loehlin, 
1992): Personality traits have a substantial genetic component, 
little or no component that can be attributed to shared environ- 
mental effects (e.g., attending the same school or having the same 
parents), and a residual component about which little is yet known. 
Heritability is virtually a sine qua non of biologically based the- 
ories of personality, so it is crucial to note that it is not limited to 
Neuroticism and Extraversion, which are often conceded to be 
temperamental traits (H. J. Eysenck, 1990). All five factors are 
heritable; in fact, some estimates find the strongest evidence of 
heritability for Openness to Experience (Loehlin, 1992). 

Further, people inherit more than the global dispositions sum- 
marized by the five major personality factors; specific traits such 
as self-consciousness, gregariousness, and openness to ideas are 
also specifically heritable (Jang, McCrae, Angleitner, Riemann, & 
Livesley, 1998), and in this regard can better be considered basic 
tendencies than characteristic adaptations. 

But behavior-genetic studies also speak to the importance of 
environmental effects, although what they say is subject to differ- 
ent interpretations. The sheer weight of evidence has by now 
convinced most psychologists familiar with that literature that 
environmental influences shared by children in the same family 
have little or no effect on adult personality (Plomin & Daniels, 
1987). If the environment is to have any effect, it must be through 
what is typically labeled the nonshared environment, the set of 
experiences unique to different children in the same family (e.g., 
having different first-grade teachers or being a parent's favorite). 
However, this term is not measured directly, but rather it is 
calculated as a residual, and as such it includes far more than 
experience; in particular, it includes both random error of mea- 
surement and systematic method bias. When Riemann, Angleitner, 
and Strelau (1997) reduced method variance by combining self- 
reports and observer ratings from two peers, their heritability 
estimates for the five factors, ranging from .66 to .79, were 
considerably higher than the .50 usually cited. The remaining 21% 
to 34% of the variance might include nonshared influences from 
the psychological environment, such as peer groups, but it might 
instead reflect wholly biological sources, such as the prenatal 
hormonal environment (Resnick, Gottesman, & McGue, 1993), 
minor brain damage or infection, or simply the imperfect operation 
of genetic mechanisms. Behavior-genetic studies still allow for 
the possibility of some kinds of environmental influences on traits, 
but they do not as yet offer a compelling reason to modify 
Figure 1. 

Studies of parental influences. Behavior-genetic designs infer 
effects indirectly from the phenotypic similarity of people with 
different kinds and degrees of relatedness; they do not directly 
measure any putative cause of personality traits. There are, how- 
ever, studies that have linked child-rearing behaviors or parent- 
child relations to adult personality traits (e.g., Rupee, 1997). Most 

of these studies were retrospective, and many found some associ- 
ation. McCrae and Costa (1988), for example, previously reported 
that men and women who recalled their parents as being especially 
loving described themselves as being better adjusted and more 
agreeable. Although this appears to provide direct support for 
parental influences on personality, there are many alternative in- 
terpretations. Perhaps parents had been more loving because these 
adjusted and agreeable children had been more lovable. Perhaps 
the same genes that made the parents loving made the children 
adjusted. Perhaps retrospective bias made kind children recall their 
childhood with exaggerated fondness. Despite the possible opera- 
tion of all these artifacts, the observed correlations were only in the 
range from .10 to .30, accounting for at most 10% of the variance 
in adult personality traits (cf. Rupee, 1997). 

It is possible that the effects of parenting are more focused, 
affecting specific personality traits rather than broad factors. But 
when the 30 facet scales of the Revised NEO Personality Inventory 
(NEO-PI-R; Costa & McCrae, 1992a) were correlated with Lov- 
ing/Rejecting, Casual/Demanding, and Attention scales for father 
and for mother, none of the 180 correlations reached .30 (Mdn ]r I 
= .08; McCrae & Costa, 1994). 

The results of the rare prospective-longitudinal studies are more 
informative. In one of the first and best of these, Kagan and Moss 
(1962) examined maternal characteristics during three age periods 
from infancy to age 10 and assessed the child's personality at ages 
19-29. Of 552 relevant correlations, only 35 (6%) reached statis- 
tical significance at the p < .05 level. If parenting has an effect on 
personality, it is subtle indeed (Harris, 1998). 

All these findings are consistent with the results of adoption 
studies (e.g., Plornin, Codey, Caspi, Fulker, & DeFries, 1998), 
which showed that children bear little resemblance to either their 
adoptive parents or their adoptive siblings. Neither parental role 
modeling nor the parenting practices that would affect all children 
in a family seem to have much influence on personality traits. 

Cross-cultural studies of personality structure. It is possible 
that environmental influences relevant to personality development 
lie outside the family, in the broader institutions that are collec- 
tively called culture. As a biologically based phenomenon com- 
mon to the human species, the fundamental structure of infant and 
child temperament ought to transcend culture, and there is some 
evidence that it does (Ahadi, Rothbart, & Ye, 1993). But over time, 
many psychologists would find it reasonable to argue that the 
pervasive forces of culture can arbitrarily redefine the parameters 
of personality--indeed, that was a central premise of the school of 
culture and personality that flourished in the first half of this 
century (Singer, 1961). Some contemporary social scientists still 
find this a plausible argument. Juni (1996) challenged the idea that 
the five-factor model would apply cross-culturally: "Different cul- 
tures and different languages should give rise to other models that 
have little chance of being five in number nor of having any of the 
factors resemble those. . ,  of middle-class Americans" (p. 864). 

However, studies using the Personality Research Form 
(Paunonen, Jackson, Trzebinski, & Forsteriing, 1992; Stumpf, 
1993) and the NEO-PI-R (e.g., Martin et al., 1997; McCrae & 
Costa, 1997; McCrae, Costa, del Pilar, Rolland, & Parker, 1998) 
have reported clear and detailed replication of the five-factor 
model in cultures ranging from Malaysia to Estonia. The traits that 
define the five factors in American samples define the same factors 
around the world. In this respect, the structure of individual dif- 
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ferences appears to be a universal feature of human groups, rela- 
tively impervious to cultural variation. 

Some authors have argued that there are additional personality 
factors, such as Chinese Tradition (Cheung et al., 1996) and 
(Filipino) Temperamentalness (Church, Katigbak, & Reyes, 1998) 
that are indigenous to specific cultures. Such Culture-based factors 
would constitute evidence against a purely endogenous theory of 
the origins of personality. As yet, however, we know too little 
about indigenous factors to understand how to evaluate this evi- 
dence. Perhaps they are measurement artifacts or social attitudes 
that should be distinguished from personality traits per se; perhaps 
they really are universal factors that have so far gone unnoticed in 
other cultures. Because of their importance in the nature-nurture 
controversy, such proposed factors merit intensive longitudinal, 
cross-observer, and behavior-genetic research. 

Comparative studies. The five-factor model may be found in 
every culture because it is a product of human biology; recent 
research on animals suggests that at least some of the five factors 
may also be shared by nonhuman species. Gosling and John (1998) 
asked cat and dog owners to describe their pets, with terms taken 
from the five-factor model or from a list intended to describe 
temperament in animals. In both instruments and in both species, 
they found four factors: three corresponding to Neuroticism, Ex- 
traversion, and Agreeableness, and the fourth combining features 
of Openness to Experience and Conscientiousness in a kind of 
animal Intellect factor. King and Figueredo (1997) analyzed 
zookeeper ratings of chimpanzees and found six factors, which 
corresponded to the five-factor model plus a large dominance 
factor. 

It has been known for many years that the five-factor structure 
of personality can be approximated even in ratings of strangers 
(Passini & Norman, 1966), so it might be suspected that these 
ratings of animals were merely projections of implicit personality 
theory. But Gosling and John (1998) could not replicate a five- 
factor structure of personality in cats or dogs, even when they used 
Procrustes rotation, suggesting that something other than sheer 
implicit personality theory was at work. King and Figueredo 
(1997) demonstrated substantial agreement between observers on 
chimpanzee personality ratings--the same kind of evidence that 
Norman and Goldberg (1966) had used to rebut the claim that 
personality ratings of humans were mere cognitive fictions. 

The use of personality ratings in the description of nonhuman 
species may seem odd--is it meaningful to assess a dog's effi- 
ciency, harshness, or creativity?--but there is by now substantial 
scientific literature on the topic (A. H. Buss, 1997; Gosling, 1998). 
It seems much less odd to speak about temperament in animals; if 
traits are temperaments, then the literature on individual differ- 
ences in animals can be more easily understood. 

Temporal stability of adult personality. Beginning in the 
1970s, several independent longitudinal studies (e.g., Block, 1981; 
Siegler, George, & Okun, 1979) began to address the stability of 
individual differences in personality traits. Results, with research- 
ers using a variety of samples, instruments, and methods of mea- 
surement, showed a consistent pattern of stability. Retest correla- 
tions over 6, 12, or 20 years were not much smaller than short-term 
retest reliabilities; personality in 70-year-olds could be predicted 
with remarkable accuracy from assessments made 30 years earlier 
(Costa & McCrae, 1992b; Finn, 1986). 

On the one hand, these findings pointed to the existence of 
something in the individual that endured over long periods of 
time---a key piece of evidence for the reality of personality traits. 
On the other hand, it cast into doubt the influence of intervening 
events. Over the course of a 30-year study, many participants 
would have had major life changes in occupation, marital status, 
family stage, physical health, and place of residence. They would 
have shared their cohort's experience of assassinations, wars, and 
recessions; read dozens of books; watched thousands of hours of 
television. But the cumulative force of all these external influences 
on personality test scores is barely detectable. 

Again, it is possible that life events and experiences affect some 
specific traits even if they do not have a major impact on broad 
factors. However, in a study of 2,274 men and women traced from 
about age 40 to age 50, retest correlations for the 30 eight-item 
NEO-PI-R facet scales were uniformly high, ranging from .64 for 
Vulnerability to .80 for Assertiveness and Openness to Aesthetics 
(Siegler & Costa, 1999). 

The Intrinsic Maturation of Personality 

Studies of heritability, limited parental influence, structural in- 
variance across cultures and species, and temporal stability all 
point to the notion that personality traits are more expressions of 
human biology than products of life experience. Another more 
recent line of evidence concerns maturation and personality 
change. Here we present the latest findings from a series of studies 
that have examined age differences in the mean levels of person- 
ality traits across cultures. The basic argument is straightforward: 
If personality development reflects environmental influences, then 
groups whose histories have led them through different environ- 
ments should show different developmental outcomes. Con- 
versely, if personality development proceeds independently of life 
experiences, then similar trends should be seen everywhere. 

The data reviewed above on the temporal stability of personality 
traits were retest correlations that reflect the consistency of rank 
order across two occasions. High stability of individual differences 
does not mean that personality trait scores are unchanging, only 
that people retain their relative standing across any changes that 
occur. If the trait score of every individual in a sample increased 
by exactly the same amount over an interval, the retest correlation 
would be 1.0, no matter how large or small the increase. The 
personality changes of interest here must be examined by compar- 
ing mean levels. 

Initial work in studies of adults conducted in the United States 
found very modest mean level effects after age 30. For example, in 
a large and representative sample of men and women between 
ages 35 and 84, the correlations of age with Neuroticism, Extra- 
version, and Openness to Experience were - .  12, - .  16, and - .  19, 
respectively (Costa et al., 1986). Later comparisons of college 
students with older adults showed larger effects, albeit in the same 
direction: Students scored about one-half standard deviation higher 
than adults on Neuroticism, Extraversion, and Openness to Expe- 
rience (Costa & McCrae, 1994). They also scored consistently 
lower than adults on Agreeableness and Conscientiousness. 

In themselves, these data are powerfully ambiguous. Perhaps 
they represent the effects of intrinsic maturation, but there are 
many other possibilities as well. This pattern of maturation may be 
purely American, a response to an educational and economic 
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system that encourages an extended adolescence. Or it may reflect 
cohort differences, the effects of coming of age at specific times in 
history. Perhaps present-day adolescents are less conscientious 
than their grandparents are because they have grown up in an era 
of affluence, or of easily available drugs, or of rock music. 

The usual suggestion for a research design to help untangle such 
confounds is the longitudinal study. Because comparisons are 
made between the same individuals tested on two (or more) 
occasions, birth cohort effects are controlled in longitudinal de- 
signs. If increases in Conscientiousness were documented in a 
group of college students as they grew into middle adulthood, that 
would provide more direct evidence of a true maturational effect. 
In fact, some studies have reported just such longitudinal changes 
in variables related to Conscientiousness (Jessor, 1983; McGue, 
Bacon, & Lykken, 1993). 

Longitudinal studies take time to conduct, however, and longi- 
tudinal studies of Americans tell us nothing directly about age 
changes in different cultural and historical contexts. Cross- 
sectional studies of age differences conducted in other cultures, 
however, provide a simple way to circumvent some limitations of 
both cohort and culture, because different cultures have usually 
had differing recent histories. 

Consider Turkey and the Czech Republic. Turkey is an Islamic 
country, and its citizens speak an Altaic language. Following the 
disintegration of the Ottoman Empire at the end of World War I, 
a new and radically secular society was established, modeled on 
the West. Institutions from the alphabet to style of dress were 
reformed; most significantly, women were given unprecedented 
opportunities for education and occupations outside the home. 
Turkey was not directly involved in World War II and has pro- 
gressed slowly toward multiparty democracy. Throughout the cen- 
tury it has grown in prosperity and urbanization, with a concom- 
itant decline in strong kinship systems. 

The Czech Republic, a traditionally Christian nation whose 
citizens speak a language from the Slavic branch of the Indo- 
European family, began the century as part of the Austro- 
Hungarian Empire. Between world wars it functioned as a democ- 
racy with a highly industrialized economy. In 1938, Germany 
began an occupation of Czechoslovakia that was ended by Soviet 
troops in 1945; Soviet dominance continued thereafter, with na- 
tionalization of industry and collectivization of agriculture. At- 
tempted reform in 1968 led to a military response from the War- 
saw Pact, and political repression continued until the collapse of 
Communist control in 1989. 

The life experiences of Turks and Czechs have thus been radi- 
cally different in this century, and both have differed from those of 
Americans. If experiences shape personality, then cohorts born at 
the same time in these three countries would presumably differ in 
mean levels. Czech adolescents, for example, who have spent 
much of their lives in a democratic society, might be better 
adjusted than their politically traumatized parents and grandpar- 
ents. In contrast, American adolescents are known to be higher in 
Neuroticism than their parents' generation (Costa & McCrae, 
1994). 

Two previous studies have compared age differences on NEO- 
PI-R scale scores across cultures (Costa et al., in press; McCrae et 
al., 1999). In each, data were standardized within culture (to 
eliminate translation effects) and means were calculated for the 
age groups of 18-21, 22-29, 30-49, and 50+. Data were avail- 

able for secondary analysis from Germany, Italy, Portugal, 
Croatia, South Korea, Russia, Estonia, and Japan. In four of the 
cultures (Italy, Croatia, Russia, and Estonia), there were no sig- 
nificant age effects for Neuroticism. In the other four cultures, 
Neuroticism was higher in younger respondents--just as it had 
been in American studies. Results for the remaining factors are 
easily summarized: In every culture, the American pattern was 
replicated. Extraversion and Openness to Experience declined and 
Agreeableness and Conscientiousness increased with age in Ger- 
many, Italy, Portugal, Croatia, South Korea, Russia, Estonia, and 
Japan. 

Xiu, Wu, Wu, and Shui (1996) examined age differences on a 
Chinese version of the short form of the NEO-PI-R, the NEO 
Five-Factor Inventory (NEO-FFI; Costa & McCrae, 1992a). In a 
sample of 593 men and women between ages 20 and 84, small but 
significant age effects were found for Neuroticism and Openness 
to Experience, which declined with age, and Agreeableness, which 
increased with age. Thus, this study offers a partial replication of 
American effects (see also Yang, McCrae, & Costa, 1998). 

New Data From Five Cultures 

In this article we report analyses of the NEO-FFI administered 
in Germany, the United Kingdom, Spain, the Czech Republic, and 
Turkey. The American version was adapted for use in the U.K., 
and translations were made into the other languages and checked 
by review of a back-translation. Internal consistency for the five 
12-item scales ranged from .48 (for Agreeableness in the Turkish 
sample) to .85, with a median of .76; in every sample, internal 
consistency was lowest for the Agreeableness and Openness to 
Experience scales, suggesting that results with these two scales 
should be viewed with some caution. 

Previous cross-cultural Studies using the NEO-PI-R have exam- 
ined only adult development, in part because American normative 
data have been published only for college-age and older adults. 
The present article includes data from adolescents between ages 14 
and 17 from four of the samples. The NEO-FFI has demonstrated 
validity when used in samples of intellectually gifted American 
sixth graders (Parker & Stumpf, 1998); internal consistencies in 
the four adolescent subsamples studied here ranged from .57 to 
.86, with a median of .75, values which are comparable to those 
seen in adults. 

Data were originally collected for a variety of purposes, and as 
Table 1 shows, the distribution by age group is not optimal in 
several instances. Nevertheless, there appear to be sufficient cases 
in most age groups to make secondary analyses worthwhile. The 
German sample consists of mono- and dizygotic twins, on whom 
both self-reports and mean peer ratings of personality are available 
(Riemann et al., 1997). These respondents are part of a large 
German sample whose full NEO-PI-R scale scores were previ- 
ously analyzed (McCrae et al., 1999). They are included here not 
as an independent replication, but rather as a check on the consis- 
tency of results from the long and short versions of the NEO-PI-R. 

Data from the U.K. were obtained in three studies that involved 
adolescent school children, their parents, and university students. 
An effort was made to include respondents from all occupational 
groups; most respondents were from the southern part of the U.K. 
The Turkish sample consisted of adolescents from many regions in 
Turkey that attended a summer camp, and families in the city of 
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Table 1 
Composition of the Samples by Age Group and Gender 

Age group (in years) 

14-17 18-21 22-29 30--49 50 + 

Sample M W M W M W M W M W 

German 42 149 85 252 215 515 182 615 73 230 
British 41 39 135 135 28 29 40 72 12 9 
Spanish 49 74 145 116 117 143 67 53 
Czech 147 263 117 116 26 25 78 76 40 24 
Turkish 157 112 16 7 84 108 21 6 

Note. None of the Spanish respondents was under 18 years old; none of the Turkish students or their parents 
was between ages 22 and 29. M = men; W = women. 

Bursa, a major industrial center. The Spanish and Czech samples 
were both recruited by undergraduate psychology students who 
invited friends, relatives, and partners to join the study. None of 
these samples is either random or nationally representative, but it 
seems unlikely that they share any systematic sampling bias that 
might explain common age trends. 

As in previous studies, T scores were computed within each 
culture using means and standard deviations from the adults over 
age 21 (following the American convention). The only meaningful 
comparisons are thus among age groups within each culture. 
Analyses of variance (ANOVAs) with age group and gender as 
classifying variables showed generally similar patterns in men and 
women: Of the 25 ANOVAs, only 5 showed significant interaction 
terms, with no pattern replicated across cultures. Four of the 

interactions were quite small, accounting for less than 2% of the 
variance. A somewhat larger effect was seen for Openness to 
Experience in the Turkish sample, in which age differences were 
found only in women. 

Results for the total sample are summarized in Figures 2-6.  The 
ANOVAs confmn that there are significant cross-sectional de- 
clines in Neuroticism and Extraversion and increases in Consci- 
entiousness in all five samples. There are significant increases in 
Agreeableness in the German, Czech, and Turkish samples, but 
these trends do not reach significance in the British and Spanish 
samples. The hypothesized decline in Openness to Experience is 
seen clearly in the Spanish sample, and is significant in the Czech 
and Turkish samples. In contrast, German and British samples 
show significantly lower levels of Openness to Experience in the 

Figure 2. Mean levels of Neuroticism in five cultures. T scores are based on the mean and standard deviation 
of all respondents over age 21 within each culture. Error bars represent standard errors of the means. 
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Figure 3. Mean levels of Extraversion in five cultures. T scores are based on the mean and standard deviation 
of all respondents over age 21 within each culture. Error bars represent standard errors of the means. 

Figure 4. Mean levels of Openness to Experience in five cultures. T scores are based on the mean and standard 
deviation of all respondents over age 21 within each culture. Error bars represent standard errors of the means. 



SPECIAL SECTION: PERSONALITY DEVELOPMENT 181 

Figure 5. Mean levels of Agreeableness in five cultures. T scores are based on the mean and standard deviation 
of all respondents over age 21 within each culture. Age groups do not differ significantly in the British and 
Spanish samples. Error bars represent standard errors of the means. 

youngest group than in the group of 18- to 21-year-olds. (The same 
pattern was seen when mean peer ratings were examined in the 
German sample.) It is not clear whether this reflects a true de- 
velopmental trend, a sampling bias, or some culture-specific 
phenomenon. 

Although the pattern of results across these samples conforms 
very closely to hypotheses, it is important to recall that most of the 
effects are quite small in magnitude. Across cultures, the median 
correlations of age with Neuroticism, Extraversion, Openness to 
Experience, Agreeableness, and Conscientiousness scales are 
- .17, - .21, -.08, .09, and .23, respectively. Thus, previous 
reviews of the literature that concluded that mean levels of per- 
sonality traits are generally stable in adulthood (McCrae & Costa, 
1990) are only modestly qualified by the present findings. 

To date, most information on adult age differences in personal- 
ity has been based on analyses of self-reports. Comparison of peer 
ratings of college-age men (Costa, McCrae, & Dembroski, 1989) 
with older adult men (see Costa & McCrae, 1989) on the original 
N E t  Personality Inventory showed significant effects in the ex- 
pected direction for all five domains, which were substantial in 
magnitude (greater than one-half standard deviation) for Neuroti- 
cism and Conscientiousness. However, in the German sample 
examined here, mean peer ratings showed significant correlations 
with age only for Neuroticism (-.05), Agreeableness (.06), and 
Conscientiousness (.21). Research using the full NEO-PI-R in 
other cultures would be helpful in clarifying the nature and extent 
of age differences and changes in observer-rated personality traits. 

The NEO-FFI used in the present study does not assess specific 
facets of the five factors. Earlier research, however, has shown that 

individual facet scales of the NEO-PI-R show distinctive age 
trends across cultures. For example, the Excitement-Seeking facet 
of Extraversion declined markedly in nine out of nine cultures, 
whereas the Assertiveness facet showed significant (and small) 
declines in only four of them. Additional analyses on the specific 
variance in facet scales (net of the five factors) also showed 
generalizable, albeit very small, effects (Costa et al., in press). 

Intrinsic Maturation and Adult Temperament 

The data in Figures 2-6 are largely consistent with earlier 
observations that the same pattern of age differences in personality 
traits can be seen across different cultures with different recent 
histories. There appear to be three possible explanations for this 
phenomenon. The first is that age differences are cohort effects, 
reflecting the influence of historical forces common to all these 
cultures, such as the rise of the mass media or the near-universal 
improvement in health care. Although this possibility cannot be 
excluded, it would seem to be a remarkable coincidence that 
common historical forces affect all five factors, whereas historical 
experiences unique to each culture affect none of the factors 
enough to reverse the usual pattern. 

One way to test this hypothesis would be to assess the effect 
within cultures of variables that might plausibly account for com- 
mon cohort differences. For example, higher levels of Openness to 
Experience in younger cohorts might be due to increasing levels of 
formal education over the course of this century in most cultures. 
If so, covarying years of education would reduce or eliminate age 
differences in Openness to Experience. We tested that hypothesis 
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Figure 6. Mean levels of Conscientiousness in five cultures. T scores are based on the mean and standard 
deviation of all respondents over age 21 within each culture. Error bars represent standard errors of the means. 

in the Spanish, German, and Turkish samples, in which data on 
education were available, but found that significant age differences 
in Openness to Experience remained. 

A second possibility is that societies everywhere (or perhaps 
modem industrial societies everywhere) spontaneously develop 
parallel institutions that encourage the same trends in personality 
development. Adult responsibilities may make adults more respon- 
sible; caring for children may make them more caring. This pos- 
sibility cannot be easily dismissed, but it is not yet proven. Even if 
there is an association between age-role demands and personality 
traits, it is possible that the causal order is reversed, and that social 
norms have been crafted to accommodate intrinsic maturational 
trends in personality. This is quite clear in the case of laws defining 
a minimum age for driving, voting, and drinking. 

A third possibility is that there are natural progressions of 
personality development that occur without regard to cultural and 
historical context. Just as children learn to talk, count, and reason 
in a fixed order and time course, so too may adults become more 
agreeable and less extraverted as a natural consequence of aging. 
This notion of intrinsic maturation is consistent with the other lines 
of evidence--heritability, stability, and cross-cultural univer- 
sality-that point to the interpretation of traits as endogenous basic 
tendencies. 

It is also supported more directly by behavior-genetic and 
comparative evidence on age changes in personality. Changes in 
personality traits between adolescence and young adulthood have 
been shown to be modestly to moderately heritable (McGue et al., 

1993), and developmental trends in chimpanzees (King, Landau, 
& Guggenheim, 1998) and rhesus monkeys (Suomi, Novak, & 
Well, 1996) have shown some intriguing parallels to adult human 
development. 

Whether age grading in the social structure shapes personality 
development or vice-versa--or whether both processes are at 
work--cannot be determined from available data. Future research 
might test these alternative hypotheses in third-world nations 
where adult responsibilities are assumed at an earlier age or among 
people with different relevant life experiences, such as .parenting. 
But viewing personality as temperament at least has the virtue of 
making intrinsic maturation a plausible hypothesis that merits 
testing. 

Linking Child Temperament and Adult Personality 

The intent of the whol e preceding argument was to demonstrate 
that if by temperament we mean biologically based psychological 
tendencies with intrinsic paths of development, then standard 
personality inventories assess temperament, and traits such as 
aesthetic sensitivity, achievement striving, and modesty are as 
much temperaments as are activity level and behavioral inhibition. 
From this perspective it is perhaps not surprising that when Ang- 
leitner and Ostendorf (1994) factored adult temperament measures 
(A. H. Buss & Plomin, 1975; Strelau, Angleitner, Bantelmann, & 
Ruch, 1990) along with other markers they found the familiar 
structure of the five-factor model. 
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development in other primates (King et al., 1998) with different 
patterns of mating and child rearing might be used to test such 
evolutionary hypotheses. 

The Deve lopment  o f  Characterist ic Adaptat ions  

Finally, it is worth recalling that FFT postulates developments 
on two separate tracks: Basic tendencies follow a pattern of in- 
trinsic maturation, whereas characteristic adaptations respond to 
the opportunities and incentives of the social environment. To the 
extent that the theory is correct, psychologists, educators, and 
parents will have relatively little impact on the long-term devel- 
opment of personality traits, but they can have an influence on 
characteristic adaptations (cf. Harkness & Lilienfeld, 1997). Traits 
can be channeled even if  they cannot be changed. What  kinds of 
habits, skills, beliefs, and social networks are optimal for shy or 
ill-tempered children? These are likely to be the most productive 
questions for those concerned about shaping human development. 
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