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ABSTRACT

This paper describes the adaptation and validation of a brief Big Five Inventory for upper elementary school children in China. Two
independent samples, comprising 1884 and 2245 children from Grade 4 to Grade 6, were used to pilot and cross-validate the adapted
questionnaire. We first explored the underlying factor structure and composite reliability of the questionnaire, which included
five hypothesized factors as follows: Extraversion, Agreeableness, Conscientiousness, Neuroticism, and Openness. Additional
evidence for validity was obtained by examining measurement invariance across gender and grade level. Results revealed that
the hypothesized five-factor model demonstrated a satisfactory model fit. Each factor demonstrated sufficient to satisfactory
composite reliability (o, range = 0.70-0.82). The interfactor correlations were generally satisfactory, with absolute values ranging
from 0.29 to 0.80. Regarding measurement invariance, scalar invariance was found across gender and grade level. Latent mean
comparisons indicated that girls reported higher Agreeableness and Neuroticism but lower Extraversion than boys. With regard to
differences across grade level, children in Grade 5 reported lower Extraversion, Agreeableness, Conscientiousness, and Openness
than their peers in Grade 4. Moreover, children in Grade 5 reported lower Agreeableness and Conscientiousness than those in
Grade 6. Accordingly, this child version of the brief Big Five Inventory can be seen as a valid and reliable measure that enriches
the methodological repertoire for personality research and allows the investigation of personality traits among upper elementary
school children.

traits are not entirely stable but may fluctuate in response to life
experiences (Bleidorn et al. 2022; Shiner and DeYoung 2013; Soto

1 | Introduction

A wealth of research has highlighted the role of personality
traits in shaping important life outcomes (Anglim et al. 2022;
Mikikangas et al. 2013; Soto and Tackett 2015). These traits have
been linked to academic achievement, work engagement, and
social relationships (see Du et al. 2025; Harris and Vazire 2016;
Kim et al. 2019; Poropat 2009 for reviews), underscoring their
relevance across different stages of life. Moreover, personality

et al. 2008). Accordingly, these insights highlight the importance
of examining personality traits at different life stages.

Early empirical research on personality traits has primarily
focused on adults (Barbaranelli et al. 2003; Shiner and DeYoung
2013). In recent years, however, studies have highlighted that
these traits can be relatively reliably measured as early as the
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upper elementary school years (generally corresponding to Age
9-12; Barbaranelli et al. 2003; Brandt et al. 2020). Unfortunately,
the role of personality traits in upper elementary school years
remains less well understood than in secondary school years
and beyond, partly because existing questionnaires are less often
tailored for this developmental stage (Barbaranelli et al. 2003;
Kupper et al. 2021). In addition, the few available questionnaires
for upper elementary school children tend to be rather lengthy
and time-consuming to administer (see Vicentini et al. 2025
for a review). Notably, research has primarily been conducted
in Western contexts (Bleidorn et al. 2022; Shiner and Caspi
2003), highlighting the importance of validating personality
questionnaires in non-Western settings such as China to fur-
ther understand the role of personality traits across cultures.
To address these gaps, we adapted the Big Five Inventory, a
questionnaire widely used among adults, for upper elementary
school children. We aimed to validate this adapted questionnaire
in an Eastern context (i.e., China).

1.1 | Literature Review

Personality traits are typically defined as characteristic patterns of
behaviors, feelings, and thoughts of individuals across situations
and over a period of time (Shiner and Caspi 2003). Decades of
research have been dedicated to understanding and conceptual-
izing personality traits (John 2021). Although there is an ongoing
debate about how many factors best describe the structure of
personality, the Big Five model with five traits has gained the most
widespread support (John 2021). Regardless of the investigative
methods, languages, or informants used, five core traits have
been shown to consistently reflect personality (Barbaranelli et al.
2003; Shiner and DeYoung 2013). Specifically, these five traits
are extraversion, agreeableness, conscientiousness, neuroticism,
and openness. According to John (2021), extraversion reflects
the extent to which individuals like highly stimulating envi-
ronments and enjoy social interactions. Agreeableness refers
to how friendly, considerate, and easygoing individuals are.
Conscientiousness describes the degree to which individuals are
responsible, organized, and rule-abiding. Neuroticism refers to
how likely individuals are to be temperamental and experience
negative emotions (e.g., stress and anxiety). Last, openness
reflects the extent to which individuals are curious about different
things and are willing to take on new experiences (John 2021).

Research on the Big Five model has most often focused on adults
(Shiner and Caspi 2003). In recent decades, however, growing
evidence has suggested that it is applicable to the description
of personality traits already in upper elementary school years
(Barbaranelli et al. 2003; Brandt et al. 2020; Soto et al. 2008).
Theoretically, researchers have proposed that early-emerging
behavioral and emotional tendencies (e.g., temperament), as well
as broader individual differences, can be largely captured by the
Big Five model (Shiner and DeYoung 2013; Soto and Tackett 2015).
Empirically, these five traits consistently emerge from studies
using different research methods such as free descriptions and
behavioral ratings of children’s personality traits (Halverson et al.
2003; Hendriks et al. 2008; Soto et al. 2008). Furthermore, the
structure of the Big Five appears to be supported across different
informants of children’s personality traits, including parents,
teachers, and the children themselves (Halverson et al. 2003;

Hendriks et al. 2008; Mervielde et al. 1995; Slobodskaya 2021).
In addition to demonstrating the applicability of the Big Five
model to upper elementary school children, prior research also
points to important differences in personality structure between
children and adults (De Pauw 2017; Slobodskaya 2021). For
instance, personality traits tend to become more internally con-
sistent within each trait (i.e., higher within-domain coherence)
and more distinct from each other (i.e., greater cross-domain
differentiation) from Age 10 to Age 20 (Soto et al. 2008). Also,
some traits of children may differ somewhat from those of adults
due to children’s still-developing behavioral repertoire (Shiner
and Caspi 2003; Shiner and DeYoung 2013). These findings
underscore the need to tailor personality questionnaires based on
the Big Five model to be developmentally appropriate for this age

group.

Two primary strategies have often been used to develop age-
appropriate personality questionnaires (see Vicentini et al. 2025
for a review). One strategy involves developing new ques-
tionnaires specifically for upper elementary school children.
Examples are the Big Five Questionnaire for Children (BFQ-
C; Barbaranelli et al. 2003) and the Hierarchical Personality
Inventory for Children (HiPIC; Mervielde and De Fruyt 1999).
The psychometric properties of these questionnaires, such as
internal consistency and construct validity, have been supported
in samples of upper elementary school children (e.g., Barbaranelli
et al. 2003; Hendriks et al. 2008). Although this approach ensures
that the content is developmentally appropriate, it may limit
conceptual and structural comparability with adult versions of
personality questionnaires. As a result, drawing developmental
inferences or examining differences in the influence of person-
ality traits between children and important others (e.g., parents,
teachers) becomes more difficult.

An alternative strategy is to adapt personality questionnaires
originally designed for adults. This approach has been applied
to adolescents in secondary school; however, it is less used in
younger children in upper elementary school (see Vicentini et al.
2025 for a review). To date, adult personality questionnaires,
often with little or no modification, have been validated for use
with adolescents in secondary school years and beyond (e.g.,
Zhang et al. 2022). Some examples include the NEO Personality
Inventory-3 (NEO-PI-3), the Revised NEO Personality Inventory
(NEO-PI-R; De Fruyt et al. 2009), and the Five-Factor Personality
Inventory (FFPI; Hendriks et al. 2008). However, there is evi-
dence that even adolescents in secondary schools may encounter
difficulty with these questionnaires (De Fruyt et al. 2000; Ober
et al. 2021; Soto et al. 2008). For instance, adolescents aged 12-17
reported that certain items in the NEO-PI-R, particularly those
measuring openness, were difficult to understand (De Fruyt et al.
2000). Similarly, the Big Five Inventory (BFI-2) demonstrated
suboptimal model fit in adolescent samples, indicating a need
for refinement to suit even younger age groups (Ober et al.
2021). These findings underscore the importance of adapting
adult questionnaires to ensure developmental appropriateness,
particularly when extending their use to children in upper
elementary school.

In addition to ensuring age-appropriateness, other challenges
remain in developing effective questionnaires to measure per-
sonality traits of upper elementary school children. The existing
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questionnaires tend to be lengthy, typically consisting of 60 items
or more. For instance, the HiPIC includes 144 items, and the
FFPI includes 100 items (Hendriks et al. 2008; Mervielde and
De Fruyt 1999). Such lengthy questionnaires can be burdensome
for upper elementary school children, as children of this age
group are more likely than adults to experience cognitive overload
due to their limited attention span. Moreover, administering
long questionnaires in large-scale studies is often impractical,
as surveys typically assess multiple variables, leaving limited
time for measuring personality traits (Kupper et al. 2021). Taken
together, a brief personality questionnaire for upper elementary
school children is therefore needed to reduce children’s cognitive
burden and enable its use in large-scale survey research.

Furthermore, most personality questionnaires have been devel-
oped and validated in Western countries, while these ques-
tionnaires may encounter difficulties when applied in Eastern
cultures (Shiner and DeYoung 2013). For instance, a large-scale
study across 24 countries found that although the trait openness
was well represented in many Western cultures, it was not
consistently replicated in certain Eastern contexts, including
China (De Fruyt et al. 2009). Additionally, although certain
personality dimensions (e.g., interpersonal relatedness) appear to
be culturally universal, their significance may vary across cultures
(Lin and Church 2004). Recognizing the importance of culture,
researchers typically adopt two primary approaches to develop
culturally appropriate questionnaires (Berry 1989; Cheung 2019;
Church 2017). The emic approach focuses on developing culture-
specific questionnaires that reflect the unique values, beliefs, and
expressions of personality traits within a particular cultural con-
text (see Fetvadjiev et al. 2017; Wang et al. 2006 for examples). In
contrast, the etic approach involves applying existing personality
questionnaires, typically developed in Western contexts, to new
cultural settings using appropriate translation and adaptation
procedures. The latter approach enables the examination of
personality constructs as potentially universal across cultures.
Large-scale cross-cultural studies using the NEO-PI-R and the
NEO-PI-3 exemplify this approach (De Fruyt et al. 2009). Some
researchers have also combined both emic and etic approaches
to integrate universal and culture-specific elements (e.g., Chinese
Personality Assessment Inventory; Cheung 2019; Cheung et al.
1996). However, this combination may lead to long questionnaires
with more than 100 items (e.g., Cheung 2019), which may not
be feasible for upper elementary school children. Recognizing
both the strengths and limitations of each approach, we chose
to take an etic approach to examine whether the well-established
Big Five personality structure, which was originally derived from
Western populations, can be applied to upper elementary school
children in an Eastern context. This allows for comparability
across cultures and contributes to the growing body of literature
on the universality of personality traits (Slobodskaya 2019).

A final challenge concerns the limited attention to measurement
invariance in personality questionnaires with upper elementary
school children. Measurement invariance assesses whether the
structure of a personality questionnaire is consistent across
personal factors (Dong and Dumas 2020; Putnick and Born-
stein 2016), ensuring meaningful comparisons of group means.
Although this property has often been examined in adult per-
sonality questionnaires (Slobodskaya 2021; Zhang et al. 2022),
it remains largely underexplored in upper elementary school

children. Specifically, a systematic review of 75 studies on mea-
surement invariance in personality questionnaires found that
the majority focused on adults (Dong and Dumas 2020). Only
two studies investigated measurement invariance among upper
elementary school children. One study reported partial scalar
invariance across age groups spanning late childhood to late
adulthood using the BFI (Age 11-84; Brandt et al. 2020). However,
the authors did not examine measurement invariance within each
developmental stage. In another study, measurement invariance
across gender was found for the BFQ-C when administered
to upper elementary school children in Greece (Kokkinos and
Markos 2017). In addition, grade level may also be an important
dimension of invariance to examine among upper elementary
school children. Because upper elementary school children spend
most of their time in school, differences in educational experi-
ences and curriculum exposure across grade levels may shape
how they interpret personality items (Steinmetz et al. 2009). To
the best of our knowledge, however, measurement invariance
across grade level has not yet been investigated among upper
elementary school children.

1.2 | The Present Study

In the present study, we aimed to adapt and validate a brief
personality questionnaire, based on the Big Five model, that
is suitable for children to self-report their personality traits
in an Eastern context (i.e., China). Three specific aims were
addressed. First, to explore the applicability of the Big Five traits
among Chinese upper elementary school children (generally
corresponding to Ages 9-12), we adapted the short form of the
BFI-2 (BFI-2-S; Soto and John 2017a). This decision was made
because the original BFI-2 was developed for adults and may
include items that are either too abstract or not well aligned
with children’s daily life experiences (Ober et al. 2021; Soto
et al. 2008; Zhang et al. 2022). Our adapted questionnaire was
specifically designed for upper elementary school children. The
item content is relevant to their daily experiences, and the
wording is easy to understand for children as young as 9 years
old. Moreover, by using the BFI-2-S as a foundation, our adapted
version is substantially shorter than most existing instruments,
which typically include 60 or more items (Barbaranelli et al.
2003; Zhang et al. 2022). Its brevity makes it more practical for
use with upper elementary school children in both research and
applied settings. With this adapted questionnaire, we investigated
whether the five-factor structure could be supported and assessed
the composite reliability of the five traits using two independent
samples. To this end, we first adapted the BFI-2-S for Chinese
upper elementary school children and validated it in a pilot
sample. Based on the pilot results, we revised the questionnaire
and cross-validated it using a main sample. Based on previous
studies (John 2021; Soto et al. 2008; Soto and John 2017a; Zhang
et al. 2022), we hypothesized that the questionnaire would reveal
the well-established five-factor structure of personality traits (i.e.,
Extraversion, Agreeableness, Conscientiousness, Neuroticism,
and Openness) and demonstrate adequate reliability for each
factor.

Second, with our main sample, we investigated measurement
invariance and latent mean comparisons across gender and
grade level. We tested three levels of measurement invariance
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(i.e., configural, metric, and scalar invariance) across gender and
grade level to complement the evaluation of the psychometric
properties of personality measures and to enable valid group
comparisons. Gender was examined concerning its potential
influence on personality traits through socialization processes
(e.g., societal expectations) and developmental changes (e.g.,
biological changes; Hendriks et al. 2008; Rossier et al. 2007).
Grade level was included to account for differences in educational
and social experiences. Based on previous studies (see Dong
and Dumas 2020 for a review), we expected to find at least
metric measurement invariance across gender. As measurement
invariance across grade levels has not yet been investigated, we
approached the analysis of measurement invariance across grade
levels as exploratory.

Third, if (partial) scalar measurement invariance was established,
indicating that personality traits were interpreted similarly across
groups, we proceeded to compare latent mean differences across
gender and grade level. Based on previous studies (e.g., Hendriks
etal. 2008; Rossier et al. 2007; Slobodskaya 2021), we hypothesized
that girls would score higher than boys on all five traits. The
investigation of the latent mean differences across grade levels
was exploratory because of the limited knowledge on this topic.

2 | Method
2.1 | Sample

The pilot sample consisted of 1884 children (44.9% girls, 54.0%
boys). These children were from Grade 4 (29.3%), Grade 5 (26.4%),
and Grade 6 (44.4%). Children’s mean age was 11.46 years (SD
= 0.97; range = 9-14 years). Regarding ethnicity, 97.0% of the
participating children identified themselves as belonging to the
Han group (i.e., the ethnic majority group in China), 2.2%
identified themselves as belonging to an ethnic minority group,
and 1.0% did not provide this information.

Our main sample included 2245 children (44.4% girls, 53.3% boys),
from Grade 4 (34.7%), Grade 5 (36.9%), and Grade 6 (28.5%).
Children were on average 11.44 years (SD = 0.97; range = 9-
14 years). Regarding ethnicity, most of the children identified
themselves as belonging to the Han ethnic group (87.5%), 2.4%
identified themselves as belonging to an ethnic minority group,
and 10.1% did not report their ethnic background.

2.2 | Procedure

Data collection for the pilot sample took place from March to
May 2023, and for the main sample from March to May 2024.
We obtained ethics approval from the Ethics Committee of the
University of Amsterdam (project no. FMG-237) prior to our data
collection. For both the pilot and the main samples, we contacted
schools in Fujian, a southeastern province of China, through the
first author’s social network. Principals of these schools were
contacted via telephone and were invited to participate in the
study. Upon their agreement, parents received an information
letter about the study. Children refrained from participation in
this study only when parental consent was not provided.

During scheduled school visits, children completed a paper
questionnaire covering demographic background (e.g., gender,
ethnicity), their own personality traits, and other variables
beyond the scope of this study. Before children filled in the
questionnaire, the first author or trained research assistants
provided a brief instruction about the study. While children
filled out the questionnaire, the first author or trained research
assistants were available to answer questions from children.
On average, it took about 20 min for children to complete the
questionnaire.

2.3 | Instrument Development (Pilot Sample)

To have a brief personality questionnaire, we chose the BFI-2-S
(Soto and John 2017a) as the foundation for our question-
naire. The BFI-2-S is a brief measure with 30 items (Soto and
John 2017a). This number of items allows for the inclusion
of additional variables in the same survey without sacrificing
measurement quality (Morizot 2014). Furthermore, the BFI-2-S
uses concrete descriptions (e.g., “Keeps things neat and tidy”)
instead of adjectives (e.g., “disorganized”), making it easier for
children who typically have a more limited vocabulary than
adults (Barbaranelli et al. 2003).

Despite its brevity and the use of concrete descriptions, the BFI-
2-S may need adaptation to better suit upper elementary school
children (Ober et al. 2021). Therefore, we adapted the BFI-2-S in
three ways. First, we reformulated the items from the third to the
first person singular, making them less cognitively demanding
for children (Hendriks et al. 2008). Second, complex items were
simplified or replaced with alternatives from other personality
questionnaires or newly developed items while retaining their
original meaning. For example, the item “Is compassionate, has a
soft heart” was replaced by the item “I empathize with others”
from the FFFI (Hendriks et al. 2008), and “Is original, comes
up with new ideas” was simplified to “I come up with new
ideas.” Three additional items for Agreeableness, Neuroticism,
and Openness were added to increase the chance that a reliable
questionnaire could be developed. Third, we adopted a response
scale that has been found suitable for this age group (Koomen
and Jellesma 2015). Specifically, we replaced the original scale (1
= disagree strongly to 5 = strongly agree with a new 5-point scale
(1= NQO, that is not true to 5 = YES, that is true).

Items were initially developed in Dutch by the third and fourth
authors. We applied a back-translation procedure to translate
the items into Chinese. To ensure that the items were clear and
understandable for the target children, we invited a small group
of children to review the questionnaire. Altogether, the initial
version of the adapted BFI-2-S for the pilot study included 33
items (see Table 1 for a full list of the items).

2.4 | Data Analysis

Analyses were performed in Mplus version 8.8 (Muthén and
Muthén 1998-2017). As children were nested within classrooms,
we calculated intraclass correlation coefficients (ICCs) to deter-
mine the necessity of controlling for nesting. In both samples, ICC
values ranged from 0.007 to 0.060, indicating minimal clustering
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TABLE 1 | Descriptive statistics of the items and scales for the final models of the pilot sample and the main sample.

Pilot sample Main sample

Factor Factor
M  SD Skewness Kurtosis loading M SD Skewness Kurtosis loading

Extraversion
E2 Ilike to take theleadin  2.63 1.35 0.22 —-0.67 0.35 — — — — —
groupwork.
E3 I am full of energy. 416 110 -1.21 0.85 0.62 413 1.02 -1.06 0.55 0.62
E4 1 like having lots of 345 176 -0.39 -1.00 0.47 346 175 —-0.40 —-0.98 0.50
people around me.
E6_R Iam less active than the 4.00 1.37 —-0.96 —0.08 0.43 4.07 123 -1.06 0.35 0.47
other children.
E7 I like making new 3.99 119 -0.94 -0.17 0.66
friends.
E9_R  Ikeep my feelings and 3.05 179 -0.11 -111 0.32
thoughts to myself.
E10 I like working with the 3.65 140 -0.57 -0.53 0.67
others
Agreeableness
Al I empathize with others. 3.57 110 -0.47 -0.11 0.34 3.66 1.00 —-0.50 —-0.01 0.38
A2_R I am rude to others. 445 0.71 -1.78 3.31 0.52 4.48 0.66 -1.76 3.29 0.46
A3 I believe that most 3.63 1.40 -0.60 —0.46 0.52 3.62 137 -0.56 —-0.49 0.48
people can be trusted.
A4 R I only think about 437 0.85 -1.59 2.22 0.40 437 0.83 —1.62 2.59 0.48
myself.
A5 I get along well with 397 0.96 —-0.96 0.74 0.61 413 0.92 -1.13 1.05 0.65
others.
A6 I treat other people with  4.30  0.76 -1.25 1.42 0.70 434 0.70 -1.30 1.71 0.64
respect.
A7 R Itend to find faults with 434 0.81 —1.48 2.05 0.39
others.
Conscientiousness
C1_R I tend to be messy. 3.98 1.02 -0.77 -0.01 0.52 3.74 105 —0.48 -0.29 0.50
C2_R Ifind it difficult tostart 4.00 1.09 —0.86 0.12 0.47 410 0.99 -0.99 0.50 0.53
new tasks.
C3 I consider others when  3.60 1.07 —-0.49 —-0.05 0.52 355 11 —-0.38 —-0.31 0.50
doing things.
C4_R Idon’tdomy bestfor  3.75 1.29 —0.66 —-0.32 0.43 379 123 —0.69 —0.26 0.44
everything.
Cs 1 like keeping my things 3.96 1.29 —0.89 —-0.07 0.49 398 127 —-0.87 —-0.09 0.50
in order.
Co6 If I start something, I 391 094  —0.64 —0.06 0.67 3.88 0.97 —0.58 -0.21 0.69
will work until I get it
done.
Cc7 I do things carefully. 335 113 -0.19 -0.45 0.65
C8 I do things according to 3.66 121 —-0.50 —0.45 0.57
my plan.
C9_R I get distracted easily. 345 132 —0.38 —-0.52 0.57
C10 I do things efficiently. 312 111 —-0.07 —0.42 0.67
(Continues)
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TABLE 1 | (Continued)

Pilot sample

Main sample

Factor Factor
M  SD Skewness Kurtosis loading M SD Skewness Kurtosis loading
Neuroticism
N1 I tend to be worried. 3.08 1.46 -0.10 -0.74 0.40 3.05 157 -0.07 —-0.91 0.54
N2 I feel sad easily. 222 1.26 0.58 -0.39 0.64 236 151 0.56 —0.66 0.70
N3 I get upset easily. 2,60 1.5 0.41 -0.78 0.68 2.58 158 0.40 -0.82 0.71
N4_R  Icanhandle the stress 2.67 1.42 0.28 -0.73 0.46 271 146 0.20 -0.84 0.45
well.
N5_R Ifeel good about myself. 1.88 114 1.09 0.40 0.44 1.82 118 1.25 0.78 0.45
N6 I can suddenly become 232 1.84 0.69 —-0.73 0.67 2.04 136 0.93 0.01 0.60
angry.
N7 I am emotional. 2.66 175 0.41 —-0.92 0.63 2.68 1.64 0.37 —0.85 0.60
N8 I get nervous easily. 290 1.73 0.08 —-1.06 0.56
Openness
01 T am interested in music. 3.92 1.46 -0.93 —0.09 0.26 4.01 148 1.09 0.17 0.26
02 I like thinking about 3.36 134 -0.24 —-0.63 0.63 325 131 -0.18 -0.59 0.54
difficult things.
03 I come up with new 345 132 —-0.30 —-0.64 0.62 344 133 —-0.28 —0.67 0.66
ideas.
04 I like doing handcraft. 324 217 -0.19 -1.34 0.32 333 217 -0.29 -1.30 0.37
05 I like drawing. 341 2.00 -0.34 -1.17 0.26 3.50 224 —-0.47 -1.24 0.30
06 I like to think things 4.01 102 —-0.83 0.14 0.62 391 1.00 —0.65 —-0.07 0.61
through carefully.
o7 I am creative. 3.56  1.47 —0.43 -0.75 0.51 3.65 137 —0.54 —-0.52 0.57
08 I am curious about new 411 102 -1.05 0.58 0.53
things
09 I like trying new things 384 126 —0.67 —-0.36 0.68

Note: Negatively-keyed items were noted with “R” in the first column.

effects. Consequently, nesting effects were not accounted for.
Robust maximum likelihood estimation (MLR) was used to
account for the nonnormality in the data (see Results section).

We validated the questionnaire in three steps. First, we conducted
Confirmatory Factor Analyses (CFAs) to investigate the factor
structure of the questionnaire (Aim 1). All negatively keyed
items were reverse-coded prior to analysis. We examined the
model fit of the hypothesized five-factor structure. Subsequently,
composite reliability of the five factors was estimated (Brown
1989).

Second, using the main sample, we conducted multigroup anal-
yses to investigate measurement invariance across gender and
grade level (Aim 2). Regarding gender, we distinguished between
boys (n =1197) and girls (n = 996). For grade level, three categories
were included as follows: Grade 4 (n = 778), Grade 5 (n = 828),
and Grade 6 (n = 639), respectively. We examined measurement
invariance in three steps (Yoon and Millsap 2007). First, we
built a model in which all factor loadings and intercepts were
freely estimated across groups (configural invariance). Second,

the factor loadings were constrained to be equal across groups
(metric invariance). Third, the intercepts were also constrained to
be equal across groups (scalar invariance; Yoon and Millsap 2007).
If measurement invariance was not established, we identified
items that displayed noninvariance and removed the equality
constraints on these items, which led to partial measurement
invariance (Byrne et al. 1989).

Third, after establishing at least partial scalar measurement
invariance (Byrne et al. 1989), we compared latent mean dif-
ferences across groups to investigate gender and grade-level
differences in children’s personality traits (Aim 3). We fixed the
latent mean of the reference groups to zero and used Wald z-tests
to indicate whether there were significant differences in the latent
means across groups.

To evaluate model fit, we used chi-square tests (y*), the root mean
square error of approximation (RMSEA), and the standardized
root mean square residual (SRMR; Kenny 2015). Nonsignificant
x?-values, RMSEA values below 0.06, and SRMR values below
0.08, are considered to indicate satisfactory model fit (Bentler
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TABLE 2 | Goodness-of-fit statistics for confirmatory factor analyses.

X2 (df) RMSEA [90% CI] SRMR
Pilot sample
Original model 4030.396 (485)*** 0.062 [0.061, 0.064] 0.078
Final model 3396.896 (395)*** 0.064 [0.062, 0.066] 0.077
Main sample
Original model 7093.527 (892)*** 0.056 [0.054, 0.057] 0.081
Final model 5644.420 (730)*** 0.055 [0.053, 0.056] 0.077

%)) < 0,001,

1992; Hu and Bentler 1999). To compare the fit indices of nested
models when testing measurement invariance, we employed
Satorra-Bentler scaled chi-square difference test (TRd; Satorra
and Bentler 2010). We also considered changes in RMSEA and
SRMR as alternative indices. Models were considered to have
equal fit when at least two out of three criteria were met:
nonsignificant chi-squares, ARMSEA values < 0.015, and ASRMR
values < 0.030 for metric invariance and < 0.010 for scalar
invariance (Chen 2007). All relevant code has been made publicly
available on the Open Science Framework and can be accessed at
https://osf.io/svg6j/.

3 | Results
3.1 | Descriptive Statistics

Descriptive properties of the items are presented in Table 1. For
most items, particularly those for Extraversion, Agreeableness,
Conscientiousness, and Openness, mean scores were above the
midpoint of the scale (M ranges from 1.82 to 4.48), suggest-
ing a tendency toward positive responses. Standard deviations
indicated moderate variability overall, with some items showing
a higher level of dispersion (SD ranges from 0.66 to 2.17).
Regarding skewness, all items fell within the acceptable range
of +2, ranging from —1.78 to 1.25 (George and Mallery 2010). For
kurtosis, although most items were within the acceptable range,
a few slightly exceeded the threshold of +2, with values ranging
from —1.34 to 3.31 (George and Mallery 2010). This indicates a
heavy-tailed distribution of some items.

3.2 | Factor Structure and Reliability (Pilot
Sample)

Table 2 provides the model fit statistics in the pilot sample. As
can be seen in Table 2, the hypothesized five-factor structure
demonstrated a good fit with the data (y? (485) = 4030.396,
p < 0.001; RMSEA = 0.062, 90% CI [0.061, 0.064]; SRMR =
0.078). Further inspection of the factor loadings revealed that
most items had significant positive factor loadings on their
intended factors, except for three items. Specifically, one item
from the Extraversion subscale (“I am a quiet person”) showed
a nonsignificant factor loading, and another reverse-keyed item
from the same subscale (“I like it when others tell me what to do”)
had a negative factor loading. This may be because both items
tap into behaviors such as being quiet or obedient, which may

carry different social meanings in the Chinese context compared
to Western settings. Additionally, one reverse-keyed item from the
Agreeableness subscale (“I can easily see mistakes of others™) also
showed a negative loading. Children may have interpreted the
word “mistakes” in a literal or academic context (e.g., spotting
errors in schoolwork), rather than as an indicator of interpersonal
criticism, which the item was intended to capture. The model
fit remained optimal after the removal of these three items as
follows: y? (395) = 3396.896, p < 0.001; RMSEA = 0.064, 90% CI
[0.062, 0.066]; SRMR = 0.077 (see Table 1 for the factor loadings
for the final model of the pilot study).

Concerning composite reliability, internal consistency was
acceptable to sufficient for Agreeableness, Conscientiousness,
Neuroticism, and Openness (o, = 0.69, 0.69, 0.76, and 0.66,
respectively; Brown 1989), particularly given the young age
of the children we focused on. In contrast, the reliability for
Extraversion was below the recommended threshold (p, = 0.53).
Additionally, the absolute value of the correlations between
factors ranged from 0.36 to 0.91.

3.3 | Factor Structure and Reliability (Main
Sample)

To further improve the factor structure (i.e., interfactor correla-
tions) and reliability of the questionnaire, we added new items to
improve the questionnaire for the main study. Specifically, three
items for Extraversion, three items for Conscientiousness, one
item for Neuroticism, and two items for Openness were added.
We also revised the formulation of one item for the Agreeableness
subscale, changing “I can easily see mistakes of others” to “I tend
to find faults with others” to improve clarity and alignment with
the intended construct.

For the main sample, the hypothesized model had an acceptable
fit (x? (892) = 7093.527, p < 0.001; RMSEA = 0.056, 90% CI
[0.054, 0.057], SRMR = 0.081). Unlike in the pilot study, the
Agreeableness item with improved formulation (“I tend to find
faults with others”) showed a positive factor loading in this
analysis and was therefore retained in the final model. For the
Extraversion items, the same two items as in the pilot study
(reverse-keyed) showed either a nonsignificant (“I am a quiet
person”) or a negative loading (“I like it when others tell me
what to do”). Most of the newly added items performed well,
except for two Extraversion items. Specifically, one item (“I talk
a lot”) had a nonsignificant factor loading and one item (“In
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https://osf.io/svg6j/

TABLE 3 | Composite reliability and interfactor correlations.

Pe 1 2 3 4 5
1. Extraversion 0.72 —
2. Agreeableness 0.70 0.70 —
3. Conscientiousness 0.82 0.63 0.80
4. Neuroticism 0.80 -0.49 —-0.45 —-0.56 —
5. Openness 0.76 0.76 0.64 0.78 -0.29 —
TABLE 4 | Model fit statistics for measurement invariance across gender and grade level in the main sample.
x2dp RMSEA [90% CI] SRMR TRd (df) ARMSEA ASRMR
Gender
Configural 6021.384 (1460)*** 0.053 [0.052, 0.055] 0.078
Metric 6117.386 (1495)*** 0.053 [0.052, 0.054] 0.079 92.334 (35)*** 0.000 0.003
Scalar 7049.923 (1530)*** 0.057 [0.056, 0.059] 0.084 1233.420 (35)*** 0.004 0.006
Grade
Configural 7330.118 (2190)*** 0.056 [0.055, 0.057] 0.081
Metric 7459.653 (2260)*** 0.055 [0.054, 0.057] 0.084 129.535 (70)*** —0.001 0.003
Scalar 7655.755 (2330)*** 0.055 [0.054, 0.057] 0.084 196.102 (70)*** 0.000 0.000
% < 0,001,

a group, I like to take the lead”) had a low factor loading of
0.19. These two items reflect behaviors associated with being
talkative or assertive (i.e., the opposite of being quiet or obedient),
which may be subject to different interpretations in the Chinese
context compared to Western contexts (see Discussion for further
elaboration). With theoretical justification, we removed these
four items of Extraversion. The final model still remained optimal
and had a good fit with our data (¥ (730) = 5644.420, p < 0.001;
RMSEA = 0.055, 90% CI [0.053, 0.056]; SRMR = 0.077).

The final model consisted of 40 items (see Table 1 for a full
list of items included in the final model of our main study)
distributed across Extraversion (6 items), Agreeableness (7 items),
Conscientiousness (10 items), Neuroticism (8 items), and Open-
ness (9 items). Factor loadings for the included items were all
statistically significant and loaded well on the factor as intended
(see the last column of Table 1 for factor loadings with the main
sample). Table 3 presents the composite reliability of the five
factors and the interfactor correlations. Specifically, composite
reliability for Extraversion, Agreeableness, Conscientiousness,
Neuroticism, and Openness was acceptable to satisfactory (o, =
0.72, 0.70, 0.82, 0.80, and 0.76, respectively; Brown 1989). Also,
the correlations among the factors were generally satisfactory (Ir|
ranged from 0.29 to 80; Tabachnick and Fidell 2019).

3.4 | Measurement Invariance (Main Sample)

Table 4 presents the results of the multigroup analyses for
gender and grade level. For gender, constraining the factor
loadings across groups (metric invariance) led to a significant
TRd difference (ATRd (35) = 92.334, p < 0.001). However, as the

changes in RMSEA and SRMR values were below the threshold
(see Table 4), we considered that the metric invariance model
fitted the data equally well as the configural model. Constraining
the intercepts across gender (scalar invariance) again led to a
significant TRd difference (ATRd (35) = 1233.420, p < 0.001), as
the changes in the other fit indices were below threshold, scalar
invariance was established.

Regarding measurement invariance across grade level, although
TRd tests were significant (ATRd (70) > 129.535, ps < 0.001),
the alternative fit indices (i.e., RMSEA and SRMR) generally
supported both metric and scalar measurement invariance (see
Table 4).

3.5 | Latent Mean Comparisons (Main Sample)

As meaningful comparisons in mean levels can be made when
scalar invariance is established (Byrne et al. 1989), we proceeded
with latent mean comparisons for gender and grade level. Table 5
presents the results of these comparisons. Regarding gender
differences, significant differences between boys and girls were
found for three out of five traits. Specifically, girls scored lower
on Extraversion than boys (AM = —0.15, p = 0.004), but higher
on Agreeableness (AM = 0.34, p < 0.001) and Neuroticism (AM =
0.19, p < 0.001). No significant gender differences were observed
for Conscientiousness and Openness.

Table 5 and Figure 1 (A-E) display the results of the latent mean
comparison across grade levels. Regarding grade level, when
comparing with children in Grade 4, children in the Grade 5
reported lower levels of Extraversion (AM = —0.18, p = 0.002),
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TABLE 5 | Latent mean differences across gender and grade level in the main sample.

Extraversion Agreeableness Conscientiousness Neuroticism Openness
Wald Wald Wald Wald Wald
AM (SE) ztest AM (SE) ztest AM(SE) ztest AM(SE) ztest AM(SE) z-test

Gender
Girls (vs. Boys) —0.15(0.05) —2.88** 0.34(0.06)

Grade level

5.37%*

Grade 5 —0.18 (0.06) —3.14** —-0.18 (0.06) —3.02**
(vs. Grade 4)

Grade 6 —0.10(0.06) -1.77  0.10(0.07) 1.52
(vs. Grade 4)

Grade 6 0.06 (0.06) 107  0.29(0.07) 4.26™*

(vs. Grade 5)

0.09(0.05)  1.83

—0.22(0.06) —3.87*** 0.08(0.06) 141

~0.05(0.06) —0.94

0.15(0.06)  2.60%*

0.19(0.05) 4.13*** —0.05(0.06) —0.81

—0.14 (0.06) —2.29*
0.03(0.06) 045 —0.04(0.06) —0.62

—0.05(0.06) —0.82 0.09(0.06) 1.51

Note: For each comparison, the reference category is added between brackets.
*p < 0.05;

**p < 0.01;

#5p < 0,001,

Agreeableness (AM = —0.18, p = 0.003), Conscientiousness (AM
= —0.22, p < 0.001), and Openness (AM = —0.14, p = 0.02)
(see Table 5). No significant difference, however, was found in
personality traits between children in Grade 4 and those in
Grade 6. With regard to the differences between children in
Grade 5 and their peers in Grade 6, children in Grade 6 scored
significantly higher than children in Grade 5 on Agreeableness
(AM = 0.29, p < 0.001) and Conscientiousness (AM = 0.15, p =
0.009). Notably, among all five traits, Neuroticism was not found
to differ significantly across grade levels.

4 | Discussion

In this study, we aimed to adapt and validate a personality
questionnaire for upper elementary school children in China. To
achieve this, we first tested the factor structure of the question-
naire with a pilot sample. Subsequently, based on the results of the
pilot study, the questionnaire was slightly revised by adding new
items, and its psychometric properties were examined using the
main sample. Three specific research aims were addressed. First,
we examined the factor structure and composite reliability of
the developed questionnaire. Second, we assessed measurement
invariance across gender and grade level. Third, we compared
latent mean differences across gender and grade level. Although
more research is needed, our study provides some evidence for
the psychometric qualities of this brief personality questionnaire
for upper elementary school children in the Chinese context.

4.1 | Factor Structure of the Personality
Questionnaire

Both the pilot and main study demonstrated that a structure
with five traits provided a good fit to our data. The correlations
among the factors further indicated that these five factors were
sufficiently independent from each other to warrant a five-factor
solution. These factors corresponded with the Big Five model
(i.e., extraversion, agreeableness, conscientiousness, neuroticism,

openness; John 2021). As such, our findings align with the
research among adults and adolescents (Ober et al. 2021; Soto and
John 2017b) and suggest that the Big Five model is also applicable
to self-reports of upper elementary school children, providing
further support for the universal value of this model.

Furthermore, standardized factor loadings confirmed that, over-
all, the items effectively measured their intended constructs.
In the final model of the main study, most items had factor
loadings above the 0.30 threshold, with only one exception.
Specifically, one openness item, “I like music,” had a factor
loading of 0.26. This suboptimal loading may reflect that, in the
Chinese context, children’s engagement in these activities may be
driven by parental expectations instead of their intrinsic interest
(Kong 2021). Despite this, the overall factor loadings exceeded our
expectations, particularly in comparison with previous studies of
personality questionnaires for children (e.g., Barbaranelli et al.
2003; Kokkinos and Markos 2017; Lignier et al. 2025). Composite
reliability for the five traits ranged from 0.70 to 0.82, which
can be considered sufficient to satisfactory, especially given
that the questionnaire is based on the BFI framework with
broad conceptual breadth (Morizot 2014). The BFI framework
assumes a hierarchical personality structure with multiple facets
contributing to each trait (Soto and John 2017b). This hierarchical
structure may reduce item cohesion within individual subscales.
Taken together, the reliability of each trait in our study supports
the internal consistency of the questionnaire.

The absolute values of the interfactor correlations ranged from
0.29 to 0.80, with the correlation between agreeableness and
conscientiousness being the highest. This level of correlation
appears to be somewhat higher than that reported in prior
research with adults and adolescents (e.g., Zhang et al. 2022).
This may be explained by the still-developing differentiation of
personality traits in children (Soto et al. 2008). In particular,
agreeableness and conscientiousness displayed a relatively high
correlation of 0.80. These two factors may be strongly linked
to each other because upper elementary school children are
often taught to be “good” in both ways: being kind to others

9 of 13

85U8017 SUOWILLIOD @A 18810 3(eoldde ayy Aq peusenob ae ssjoiie YO ‘8sn Jo el 1oy ArIqiT8UIIUO AB[IA UO (SUORIPUCD-PUe-SLLLIBY/WOY"AB | 1M ARIq U1 [UO//SdNL) SUORIPUOD PUe SWiB | 8L 88S *[9202/0/20] U0 A%l 8UllUO A8]IM SBaUI0![qICSH RIS BAIUN BAN AQ 2200. 3P0S/TTTT 0T/I0P/W00 A8 1M ARIq Ul |UO//Sdny Wou) pepeojumod ‘¥ ‘5202 ‘L0S6.97T



(A) Extraversion (B) Agreeableness
0.25 0.25
0.15 0.15
’ * % *kok
0.05 l% 0.05 T 1T 1
.05 -0.05
-0. 15 -0' 15 l
Grade4 GradeS Grade6 Grade4 Grade5 Grade6
(C) Conscientiousness (D) Neuroticism
0.25 0.25
0.15 0.15
s k%
0.05 T 1l 1 0.05
-0.05 -0.05
-0.15 -0.15
-0.25 -0.25 T T
Grade4 Grade5 Grade 6 Grade4 Grade5  Grade6
(E) Openness
0.25
0.15
*
ree
0.05

-0.05
N . l
-0.25 T T

Grade 4

Grade 5

Grade 6

FIGURE 1 | Latent mean comparisons across grade levels. Note: Plots A-E display latent mean comparisons across grade levels for extraversion,
agreeableness, conscientiousness, neuroticism, and openness, respectively. ***p < 0.001; **p < 0.01; *p < 0.05.

(i.e., agreeableness) and being organized or responsible (i.e.,
conscientiousness; Soto et al. 2008). As a result, children may find
it difficult to distinguish between these two aspects of behavior,
leading to higher correlations between the two traits (Soto et al.
2008).

With regard to item content, we ensured during the adaptation
process that the content of the adult version (Soto and John 2017a;
Zhang et al. 2022) was retained in our version for upper elemen-
tary school children. However, four items for extraversion were
removed. Two items reflecting “sociability” (e.g., “I am a quiet

person”) were excluded due to nonsignificant factor loadings.
This may reflect cultural norms in the Chinese context, where
quietness is often viewed positively as a sign of respectfulness,
attentiveness, and good manners (Li 2003). Likewise, two items
reflecting “assertiveness” (e.g., “In a group, I like deciding what
we are going to do”) were removed due to low or negative factor
loadings. This may reflect the emphasis on academic performance
in the Chinese culture, where children who have better academic
performance are more likely to be assigned leadership roles in
group activities (Zhu 2021). Despite the removal of these items,
other items capturing aspects of sociability and assertiveness were
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retained. Thus, the overall content coverage of Extraversion is still
preserved.

4.2 | Measurement Invariance and Latent Mean
Comparisons

Our second aim was to examine the measurement invariance
of the adapted questionnaire across different groups. Using the
main dataset, we found evidence for scalar invariance across
gender and grade level. As such, these findings provide addi-
tional support for the validity of our personality questionnaire.
Furthermore, our questionnaire appeared to meet the criteria
of scalar invariance, an essential prerequisite for conducting
group mean comparisons (Dong and Dumas 2020; Putnick and
Bornstein 2016). Without scalar invariance, mean differences
could be attributed to, for instance, item bias rather than true
differences. This questionnaire, therefore, provides a valuable
tool for comparing children’s personality traits across gender and
grade level.

Our third aim was to investigate latent means differences. Results
showed that girls reported a lower level of extraversion and higher
levels of agreeableness and neuroticism compared to boys. These
findings align with prior research indicating that gender-based
personality differences may emerge already in upper elementary
school years (Hendriks et al. 2008; Rossier et al. 2007). Notably,
most studies exploring gender differences at this stage have been
based on Western samples (e.g., Hendriks et al. 2008; Rossier et al.
2007). By using a sample from an Eastern cultural context (i.e.,
China), our study demonstrates that gender differences could
also be found in Chinese children. Therefore, it is important to
account for gender when examining children’s personality traits
across cultural contexts.

Interestingly, unlike prior research (e.g., De Bolle et al. 2015;
Rossier et al. 2007), we did not find significant gender differences
for conscientiousness and openness. Such an inconsistency in
findings may be explained by cultural expectations in the Chi-
nese context. In Chinese society, qualities related to diligence,
persistence, curiosity, and open-mindedness (associated with
conscientiousness and openness) are valued and encouraged
equally in both boys and girls (Li 2003). These shared expectations
may minimize gender distinctions in these traits (Li 2003).

Finally, grade-level differences were consistently observed for two
traits as follows: agreeableness and conscientiousness. Specifi-
cally, children in Grade 5 reported lower levels of both traits
compared with children in Grades 4 and 6. This is an interesting
finding, as the role of grade level in personality traits has received
little attention in previous research. Our findings suggest that
educational experiences may influence personality traits of upper
elementary school children. In the Chinese context, the academic
pressure associated with graduation exams in Grade 6 could
create a transitional period in Grade 5. As this grade bridges
the early learning years and preparation for middle school, it
may lack the clear structure and expectations of Grades 4 and 6,
potentially contributing to the fluctuations in personality traits.
Future research should further explore the role of grade level in
personality development, particularly in contexts with increasing
academic demands during upper elementary school years.

4.3 | Limitations and Future Directions

Several limitations should be considered when interpreting the
results of this study. First, it should be acknowledged that the data
were collected in one specific region in China. As the region could
be seen as quite representative in China in terms of economy,
education, and culture, we would expect a good generalizability
of the results to other parts of China. Nevertheless, a more
representative sample, drawn from various parts of China, would
be preferable to replicate and strengthen our findings.

Second, in this study, we adopted an etic approach, adapting the
BFI-2-S to investigate the universal personality constructs across
cultural contexts (Berry 1989; Church 2017). However, an etic—
emic approach would be recommended for future research to
gain a more comprehensive understanding of personality traits
of upper elementary school children within the Chinese context
(Cheung 2019). It would also be interesting for future research to
investigate both a Western measure and an indigenous one across
two cultural settings to examine the extent to which aspects of
personality traits are universal or culture-specific.

Third, although the adapted measure demonstrated adequate
psychometric qualities in this study, the Openness subscale may
benefit from further refinement. Specifically, all items in the
Openness subscale are positively keyed. Introducing negatively-
keyed items could help mitigate acquiescence bias, the tendency
to agree with statements regardless of their content (c.f. Soto et al.
2008).

5 | Conclusion

In sum, our findings provide preliminary evidence that this
adapted personality questionnaire can reliably and validly mea-
sure Chinese children’s perceptions of their own personality
traits in upper elementary school. The proved psychometric
qualities, the age-appropriate formulation for children as young
as 9 years old, and its brevity make this questionnaire a valuable
addition to the existing measurement repertoire. Future research
is needed to examine its other psychometric qualities, such
as predictive validity for meaningful outcomes (e.g., academic
performance, developmental issues) and convergent validity with
other personality measures.
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