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Abstract
The structure and psychometric characteristics of the NEO-PI-3, a more readable version of the NEO-
PI-R, are examined and compared with NEO-PI-R characteristics using data from college student
observer ratings of 5,109 adolescents aged 12 to 17 from 24 cultures. Replacement items in the PI-3
showed on average stronger item/total correlations and slightly improved facet reliabilities compared
with the NEO-PI-R in both English- and non-English-speaking samples. NEO-PI-3 replacement
items did not substantially affect scale means compared with the original scales. Analyses across and
within cultures confirmed the intended factor structure of both versions when used to describe young
adolescents. We discuss implications of these cross-cultural findings for the advancement of studies
in adolescence and personality development across the lifespan.
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There is now substantial consensus on the structure of personality in adulthood, with the
demonstration of the replicability of the dimensions of the Five-Factor Model (FFM) in self-
and observer ratings on the Revised NEO Personality Inventory (NEO-PI-R; Costa & McCrae,
1992) across a broad range of languages and cultures (McCrae & Costa, 1997; McCrae, Costa,
del Pilar, Rolland, & Parker, 1998; McCrae & Terracciano, 2005a). Moreover, there is also
evidence that the NEO-PI-R can be validly administered to adolescents from 12 to 18 (De
Fruyt, Mervielde, Hoekstra, & Rolland, 2000; McCrae et al., 2002), though not all NEO-PI-R
items are considered optimal to assess personality in adolescents. The readability of some items
for adolescents has been questioned, and other items are thought to refer to behavior that is
infrequently observed in adolescents (De Fruyt et al., 2000).
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Recently, the NEO-PI-3 (McCrae, Costa, & Martin, 2005) has been proposed as a more
readable version of the NEO-PI-R, introducing 37 replacements for items that were considered
problematic for use with adolescents. In an American sample, this modified instrument kept
its intended factor structure and showed slightly increased readability, scale reliabilities, and
cross-observer agreement (McCrae, Costa, et al., 2005). The present study addresses two
questions: (1) Do the new NEO-PI-3 items maintain or improve the psychometric properties
of the NEO-PI-R when translated into other languages? and (2) Is the FFM structure of
personality found across cultures1 in adolescents aged 12 to 17? These are among the first
questions that must be answered before the NEO-PI-3 can be recommended for use in early
adolescence around the world.

Although the NEO-PI-R has long been used in college students, most of whom might be
considered late adolescents or emerging adults (Arnett, 1999), the factor structure of the NEO-
PI-R has been replicated in early adolescents in only two cultures: The U.S. (Costa, McCrae,
& Martin, 2008; Baker & Victor, 2003) and Belgium (De Fruyt et al., 2000). There is, however,
a much larger body of data suggesting that the FFM factors in some form can be found in both
children and adolescents (Digman, 1963; Goldberg, 2001; John, Caspi, Robins, Moffitt &
Stouthamer-Loeber, 1994; Mervielde, Buyst, & De Fruyt, 1995; Mervielde & De Fruyt,
2002). These studies, using a variety of inventories (e.g, adjective lists, Q-sort ratings), and
using parents (Mervielde & De Fruyt, 2002) or teachers (Digman, 1963) as informants,
convincingly demonstrated that the Big Five can be used to describe personality differences
in childhood and young adolescence. Whereas specific item sets have sometimes been
compiled for the assessment of younger children's personality to capture potential
developmental differences (Mervielde & De Fruyt, 2002), adolescent personality has more
frequently been assessed using measures that were primarily developed for adults, such as the
NEO-PI-R or the brief NEO Five-Factor Inventory (Allik, Laidra, Realo, & Pullmann, 2004).
Administering inventories designed for adults to adolescents enables researchers to conduct
longitudinal studies using the same item sets across a broad time interval, but has the
disadvantage that some items may be less well understood, especially when adolescents are
asked to provide self-reports.

McCrae and colleagues (2005) therefore identified 37 NEO-PI-R items (from 19 facets) for
replacement in a more readable version of the instrument, the NEO-PI-3. Of these, 25 were
selected because they included words that some high-school age respondents did not
understand, such as lackadaisical and panhandler; 12 other items were selected because they
showed poor (< .30) item/total correlations in both adolescent and adult samples. Keying was
kept identical to the NEO-PI-R original. Self-reports (Form S) on the NEO-PI-R and the
replacement items were subsequently collected on a sample of 500 American adolescents aged
14 to 20, supplemented with peer ratings (Form R) on targets of the same age range. The median
item/total correlations across these 37 replacements increased from .28 in the NEO-PI-R to .
37 in the NEO-PI-3 for Form S and from .30 to .42 for Form R. The median coefficient α across
the 30 facets increased slightly for both self- and peer ratings, whereas cross-observer
agreement and the factor structure remained virtually the same. Costa and colleagues (2008)
replicated these findings for the NEO-PI-3 in 449 American boys and girls aged 12 to 13,
concluding that the NEO-PI-3 is a useful instrument for middle school-aged children.

However, these NEO-PI-3 findings were obtained from American samples of adolescents.
NEO-PI-3 replacement items were primarily chosen to be more readable in English, and it
remains to be seen whether they function well in translation. This article reports comparisons

1Consistent with earlier articles on the Personality Profile of Cultures project, the term cultures is loosely used throughout this article to
refer to nations or to subgroups within nations. Of course, nations often do not have a single culture, and our samples do not necessarily
reflect all cultural variation in each nation.
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of Form R of the NEO-PI-R with Form R of the NEO-PI-3 in 18 different languages using
undergraduates as raters and adolescents as targets.

The availability of age- and language-appropriate measures of specific traits allows a
consideration of another question: Is the structure of personality traits the same in early
adolescence as in adulthood, and is this structure universal, found in Asian, African, and South
American cultures as well as American and European cultures? Data from 24 cultures are used
to address this issue.

Method
Cultures

In March 2006, collaborators from the Personality Profiles of Cultures Project (PPOC; McCrae,
Terracciano, et al., 2005a, 2005b) and other interested investigators were invited to join the
Adolescent Personality Profiles of Cultures Project (APPOC). One part of this project focused
on the cross-cultural examination of the NEO-PI-3 for assessing adolescent personality;
another (not dealt with in the present article) examined national character ratings of different
age and sex groups. Data on the NEO-PI-3 were obtained from 27 different teams from 24
different cultures. An overview of the collaborating cultures is provided in Table 1. Ratings
from multiple sites were available for the U.S. (3 collaborating sites) and Poland (2
collaborating sites), though data were grouped per country for the present analyses. Most
cultures correspond to nations, but Hong Kong has been distinguished from the People's
Republic of China, and Puerto Rico has been treated as an independent culture.

Participants, Procedures, and Targets
Research participants recruited to provide ratings of adolescents' personality were usually
undergraduate students enrolled in a psychology major. A description of their characteristics
is provided in Table 1. Raters (N = 5,510) were on average 21.3 years old (SD = 3.9; ranging
from 15 to 66 years), with 64.7 % females (ranging from 41.3 % for Hong Kong to 88.1 % for
Argentina), reflecting the large proportion of females in undergraduate psychology programs.
Overall, 95.6% were native-born citizens, ranging from 83.1 (Serbia) to 100 % (Estonia, Japan,
Malaysia, Poland, Slovak Republic, and Turkey). Participation was voluntary and anonymous,
and had been ruled exempt from Institutional Review Board review in the U.S.

Collaborators were requested to collect observer ratings of 50 boys and 50 girls aged 12 to 14
years, and 50 boys and 50 girls aged 15 to 17 years. Questionnaires for each target category
were randomly distributed among research participants. Data collection was done in groups,
usually in undergraduate classes, often under the supervision of an APPOC collaborator. If
needed, the collaborators answered questions about the meaning of words or items. If
respondents did not understand an item, they were asked to leave it blank.

Participants received the following general instructions: “This is a study of personality across
cultures. We are interested in how people view others and rate their personality traits, and we
will be comparing your responses to those of college students in other countries. Please think
of a boy [girl] aged 12-14 [15-17] whom you know well. He [She] should be someone who is
a native-born citizen of your country. He [She] can be a relative or a friend or neighbor—
someone you like or someone you don't like.” The combined sample available for analysis
across age and gender groups included ratings on 1,355 younger (12-14) adolescent females
(24.6%), 1,314 younger adolescent males (23.8%), 1,440 older (15-17) adolescent females
(26.1%), and 1,401 older adolescent males (25.4%). However, raters were asked to write down
the age of the target individual they had in mind when providing ratings, and 215 of these
ratings were for individuals outside the intended age range; these cases were dropped. The age
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distribution within the age categories shows a substantially larger proportion of target
individuals towards the higher end of the targeted age categories, that is, for the group of 12
to 14 years, 9.9%, 14.1% and 24.3% of the total sample were 12, 13, and 14 years respectively,
whereas for the age group 15 to 17, 8.7%, 15.0% and 27.9% were 15, 16, and 17 years old,
respectively.

On average, raters reported that they had known their targets for 9.2 years (SD = 5.6 years).
Raters were also asked to indicate whether they described a relative (50.7%), a friend (25.3%)
or an acquaintance (22.7%) and to rate their familiarity with the target on 5-point scales from
strongly disagree (= 0) to strongly agree (= 4). Statements were translated and an independent
backtranslation was approved by the first author. A “familiarity with target” score was
computed, aggregating scores across the items, “I know this person well,” “I see this person
often,” and “I have interacted with this person in many contexts.” This composite scale had a
Cronbach α of .77 and a mean of 2.76 (SD = .93), suggesting strong familiarity with most
targets. Familiarity ratings per culture are reported in the last column of Table 1.

Measures
NEO-PI-R/NEO-PI-3—The NEO-PI-R (Costa & McCrae, 1992) is among the most
frequently used inventories to assess the FFM and its dimensions of Neuroticism, Extraversion,
Openness to Experience, Agreeableness, and Conscientiousness. The inventory has 30 facets,
organized under the five domains, and includes 240 items (8 items per facet), presented with
a 5-point Likert response scale. The NEO-PI-3 (McCrae, Costa, et al., 2005) substitutes 37
items chosen to be more readable or more appropriate for assessment of the intended facet. In
the present study, replacement items were administered immediately after the 240 NEO-PI-R
items. A transparent validity item (asking about honesty and accuracy) modelled on the NEO-
PI-R validity check (Costa & McCrae, 1992) was added at the end.

Translations of the observer rating version (Form R) of the NEO-PI-R were available in all
cultures, and collaborators were asked to translate the 37 replacement NEO-PI-3 Form R items
into their native language and to obtain an independent back translation. These back-
translations were examined by the test author (RRM) and revised as needed.

The NEO-PI-R Manual specifies that protocols are considered invalid if more than 40 items
are missing, if respondents deny that they have responded honestly and accurately (the validity
check item), or if there are repetitive strings of responses beyond specified cutoffs. Application
of these rules to the 240 NEO-PI-R items led to the elimination of an additional 186 protocols,
and a final sample size of 5,109.

Sample data quality index—McCrae, Terracciano, and colleagues (2005a) argued that an
assessment of the quality of the data in each sample should precede analyses of the cross-
cultural replicability of a measure, so deviations from strict replication can be interpreted in
light of independent information on data quality. They proposed a data quality index for the
NEO-PI-R including six different indicators. A similar index was created for the present study,
based on four indicators: the number of unscreened (i.e., valid plus invalid) protocols with
more than 40 missing NEO-PI-R items; the mean score on the validity check item for the
unscreened protocols; the proportion of missing items within the screened protocols
(subsequently replaced by the neutral response); and the proportion of screened protocols with
indications of yea- or nay-saying. Three items used in the PPOC data quality index that
concerned presence or absence of problems noted by the administrator, whether participants
were administered the inventory in their native language, and whether a published or an
unpublished NEO-PI-R version was used showed restricted variance in this study and were
discarded. The four data-quality indicators used here intercorrelated positively, showing a
Cronbach alpha coefficient of .68. Each of these indicators was transformed into a rank score,
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and the mean rank was used as an indicator of quality for the sample (see Table 5). Item-level
data were not available from Estonia because of variations in the questionnaire format, so a
quality index could not be calculated for Estonia.

Results
Comparison of NEO-PI-R and NEO-PI-3

Corrected item/facet total correlations for NEO-PI-R and NEO-PI-3 replacement items and
their facets' reliabilities are reported in Table 2 for the total sample, and for English and non-
English language administrations. Only the American and Australian data were included in the
English analyses, because English was a second language for most Ugandans. Because most
NEO-PI-3 replacement items were written to simplify the English wording, it might be
hypothesized that the psychometric characteristics would be most affected in samples that were
administered the English version.

In the English-speaking samples, the median item total-correlation increased from .35 (NEO-
PI-R) to .47 (NEO-PI-3), and in non-English samples from .29 to .39, showing that
replacements on average improved the item-total correlations across languages, with a minor
extra gain for the English-speaking samples. A few replacement items produced slightly lower
item/total correlations than their NEO-PI-R counterparts (e.g., N5 item 21, .29 vs. .24), and
neither the original E4 item 17 nor its replacement performed well in these samples, but in
general the NEO-PI-3 items appear to represent a modest improvement over the originals, even
when translated into other languages.

As could be expected from the small number of changes, internal consistencies were only
slightly affected at the domain level (alphas = .81 to .96), with all NEO-PI-3 values being the
same or slightly higher than their NEO-PI-R counterparts. Table 2 compares internal
consistencies for the 19 facets with different NEO-PI-R and NEO-PI-3 versions; in the total
sample, 16 of these (84.2%) are as high or higher in the NEO-PI-3. The median alphas increase
somewhat in both English- and non-English-speaking samples as a result of the item
replacements. A substantial increase from .54 to .69 was observed for A6: Tender-Mindedness,
with four replacement items. However, even after incorporating replacement items, the
Cronbach α coefficients for O4: Actions and O6: Values facets remained very low, with
coefficients of .48 and .34, respectively.

Mean differences—The NEO-PI-R has already been widely used in cross-cultural studies;
is it appropriate to compare means from those studies to means based on the NEO-PI-3? In
order to examine the effect of the replacement items on scale means, NEO-PI-R and NEO-PI-3
domain and facet means were systematically compared. The results of a series of repeated
measures ANOVAs with accompanying effect sizes (Cohen, 1988) are reported in Table 3.
For the majority of the proposed replacements, differences between the two versions were
small to negligible, with the largest effects in the English samples found for O4: Actions and
A6: Tender-Mindedness, both showing a mean of about one-quarter standard deviation higher
for the NEO-PI-3. Version differences were generally smaller in the non-English-speaking
sample, although this may conceivably mask larger effects in different directions in different
languages.

NEO-PI-3 Factor Structure in Early Adolescence
To examine the factor structure of the NEO-PI-3 in early adolescence, we conducted a series
of factor analyses. In each, five principal components were extracted and rotated toward the
normative adult Form S NEO-PI-R structure (Costa & McCrae, 1992); factor, variable, and
total congruence coefficients with this target structure (McCrae, Zonderman, Costa, Bond, &
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Paunonen, 1996) were then computed. Note that this is a very stringent test of replicability,
because observer ratings of early adolescents in 24 cultures on the NEO-PI-3 are compared to
self-reports of adult Americans on the NEO-PI-R; in previous studies, the two forms have
shown a similar structure, although with Form R data, Agreeableness and Conscientiousness
factors typically account for slightly more of the common variance (e.g., McCrae et al.,
2005a). Nevertheless, in the present sample the structure was closely replicated, with all factor
congruence coefficients above .95 and all variable congruence coefficients above .87.

The effect of age on factor structure is of particular interest here, so this analysis was repeated
within subgroups of targets aged 12 to 14 and 15 to 17. In these analyses, we standardized data
within culture before combining the data across cultures. This procedure eliminates culture-
level effects from the analyses of individual-level data. However, analyses of raw data yielded
nearly identical results (cf. McCrae, Terracciano et al., 2005a). For the original NEO-PI-R,
congruence coefficients ranged from .95 (Conscientiousness) to .98 (Neuroticism) for the
younger adolescents and from .96 (Openness to Experience, Agreeableness and
Conscientiousness) to .98 (Neuroticism) for the older adolescents. As Table 4 shows in detail
for the NEO-PI-3, the same structure is found in both groups when principal components are
rotated toward the American adult Form S structure, although the fit is slightly better in the
older group. Despite the low coefficient alphas for Openness to Actions and Values, these
variables clearly load on the Openness factor in both younger and older groups. Indeed, the
only notable variation from the standard adult structure is the large secondary loading of O5:
Ideas on the Conscientiousness factor.

It is possible that all these results are driven by the large number of targets from European and
American cultures, and that meaningful variations in structure would be seen in non-Western
cultures. We therefore conducted analyses within each culture. Results are shown in Table 5.
The first column reports the data quality index for the sample, and samples are arranged in
increasing order of quality. Most of the lower quality data are from non-European cultures,
where personality testing is probably less familiar to respondents. Note, however, that these
are rankings of relative quality; all samples show reasonably high quality data in an absolute
sense.

The next five data columns report Cronbach α's for the NEO-PI-3 domains. These all were
above .70, except for Openness to Experience in Puerto Rico, Uganda, and Malaysia.
Coefficient alphas were strongly and significantly correlated with data quality across samples
(rs = .60 to .74, N = 23, ps < .01). These results suggest that, in general, lower indicators of
internal consistency reflect test-taking artifacts rather than cultural differences in the coherence
of the factors themselves.

The last six columns of Table 5 report factor and total congruence coefficients between the
NEO-PI-3 in each culture and the American adult self-report NEO-PI-R structure (Costa &
McCrae, 1992). All factor congruence coefficients for the Neuroticism, Extraversion,
Agreeableness and Conscientiousness factors were above the .85 threshold that is considered
indicative of factor replicability (Lorenzo-Seva & ten Berge, 2006). Congruence coefficients
for Openness to Experience were below .85 for Uganda (.61), Malaysia (.44), South-Korea (.
78), Peru (.50), Puerto Rico (.82), China (.80) and Slovak Republic (.78). Across samples, the
largest of the correlations of data quality with factor congruences was for Openness, r = .55,
p < .01, suggesting perhaps that this factor is particularly susceptible to test-taking artifacts.
The correlation of total congruence with data quality was r = .63, p < .001.

We also examined variable congruence coefficients within each culture. The most problematic
facets were Activity; Openness to Actions, Ideas, and Values; and Tender-Mindedness, which
all had variable congruences less than .86 (that is, less than 95% of rotations from random data;
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see McCrae et al., 1996) in more than a quarter of the samples. Inspection of the factor loadings
in these samples suggested that, in comparison to the American adult structure, secondary
loadings on the Conscientiousness factor were generally low for Activity but high for Openness
to Ideas.

Discussion
The present study examined the psychometric characteristics of NEO-PI-R and NEO-PI-3
observer ratings of adolescents aged 12 to 17 years in 18 different languages from 24 cultures.
Ratings were gathered using uniform guidelines for international data collection and
standardized instructions for participants.

There are two major findings with implications for personality assessment in early adolescence.
The first is that the NEO-PI-3 works as well or slightly better than the NEO-PI-R, even in
translation; the second is that the structure of personality in observer ratings of adolescents
from around the world closely resembles that found in cross-cultural self- and observer ratings
of adults (McCrae, Terracciano, et al., 2005a) and self- and peer ratings of American
adolescents (Costa et al., 2008; McCrae, Costa et al., 2005). The structure is nearly identical
in younger and older adolescents and in a variety of cultures, including African, Asian,
European, and North- and South American cultures.

The present data show that not all NEO-PI-3 replacement items do better than their NEO-PI-
R counterparts. The replacement for item 17 was not significantly correlated with E4: Activity
and it had also the lowest item/total correlation in the study of McCrae et al. (2005) in both
self reports and observer ratings. Further, the present findings certainly do not constitute a
complete construct validation of NEO-PI-3 scales for adolescents worldwide. Factor structure
provides a useful beginning, but further research is needed, including studies of retest
reliability, cross-observer agreement, convergence with alternative personality measures and
validity in the prediction of meaningful criteria, such as psychopathology, drug use, academic
performance, and career choice. In the present study, raters were undergraduates who may be
presumed to have better vocabularies than raters from the general population, so the present
results may give an indication of the upper limit of the psychometric values that can be achieved
with the NEO-PI-3—although they may also minimize the difference between the two NEO
versions. One could argue that the more readable NEO-PI-3 should have particular utility when
raters have more limited literacy. However, the present results also suggest that the existing
translations of the NEO-PI-R are serviceable for the assessment of personality in early
adolescents by college-age or adult raters. Future research should determine whether
translations of either or both versions provide valid personality data when extended to self-
reports made by boys and girls themselves.

Despite similarities in factor structure, there are also some minor deviations, especially with
respect to the replicability of the Openness to Experience factor in Malaysia, Peru, Uganda,
South Korea, Slovak Republic, China, and Puerto Rico. Openness factors were clearly
identified in most of these cultures when adults were rated (congruence coefficients = .82 to .
95, Mdn = .89; McCrae et al., 2005a), so the low values seen in the present research may
represent true cultural/developmental differences, suggesting that the Openness to Experience
factor may be difficult to identify in these cultures in adolescence. Alternatively, they may be
attributable to differences in data quality among samples. Indeed, lower data quality may serve
as an explanation for the deviant patterns observed in Uganda, Malaysia, South Korea, and
Peru, but the data from China and the Slovak Republic received some of the highest data quality
scores. Particular attention should be paid in future studies to the assessment of Openness to
Values, which shows very low internal consistency across all samples.
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Another variation from the familiar adult structure concerns secondary loadings on the
Conscientiousness factor. In American adults, E4: Activity has a substantial secondary loading
(.42) on this factor, whereas O5: Ideas (.16) does not. As Table 4 shows, this pattern is reversed
in ratings of adolescents, especially those aged 12-14. Conscientiousness appears to be less
energetic and more intellectual in these targets. This may reflect the perception that good
students are conscientious, intellectually curious, and behaviorally docile. The trend is
particularly marked in Asian cultures (cf. McCrae, 1994), which put a special emphasis on
academic achievement: The largest loadings of Openness to Ideas on Conscientiousness are
found in Japan, Thailand, Puerto Rico, South Korea, and Malaysia. Whether the same clustering
of traits would be seen in self-reports of early adolescents remains to be seen, although
American data suggest otherwise (McCrae, Costa, et al., 2005).

In sum, the present work provides promising cross-cultural evidence for the NEO-PI-3 as an
assessment tool for personality description in adolescence. At the individual level, the
similarity of factor structures in adolescent targets suggests that scores on the NEO-PI-3 are
likely to provide useful descriptions of personality traits for this age group in a wide variety
of cultures. At the culture level, evidence of the comparability of means from NEO-PI-R and
NEO-PI-3 scales (see Table 3) suggests that aggregate scores from either version are directly
comparable to those found in the extensive database that has been accumulated with the NEO-
PI-R from young to late adulthood extending into old age (Terracciano, Costa, & McCrae,
2006). Such evidence opens new perspectives on the study of mean-level personality changes
across international age cohorts, complementing current cross-cultural work in adulthood
(McCrae et al., 1999;McCrae et al., 2004;McCrae, Terracciano, et al., 2005a) and meta-analytic
work (Roberts, Walton, & Viechtbauer, 2006).
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