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Abstract
Measuring temperament is an important, yet challenging matter. The Children Behavior Questionnaire (CBQ) is a widely used
measure, yet its psychometric properties have not been established in Latin America, and few studies have analyzed its structure
at the item level. We analyzed the factor structure and reliability of the CBQ-short form in 998 Chilean children (Mage =
5.95 years) in central Chile. Confirmatory factor analysis revealed that the 15 factors proposed by the theory unsatisfactorily
fit the data (CFI = .58, TLI = .56, RMSEA = .046, SRMR= .080), and reliability was lacking (range of α = .30–.74). We extract-
ed the 36 items of the CBQ-vsf and it performed better (CFI = .82, TLI = .80, RMSEA = .078, SRMR= .074). Exploratory
analyses suggested that the surgency factor was composed of two latent variables, and separating them generated a model with
better validity and reliability (CFI = .77, TLI = .75, RMSEA = .076, SRMR = .077, range of α = .68–.77). We suggest the CBQ-
vsf provides more validity, reliability and parsimony than the CBQ-sf. Finally, we discuss the functioning of the CBQ in Chilean
culture and child-rearing patterns, and issues with the wording of questions in the Spanish translation.

Keywords Temperament . Children’s Behavior Questionnaire (CBQ) . Psychometric analysis . Validation . Short form . Very
short form

A diverse research tradition on child temperament has relied
upon parent-report likert scales to ask important questions
about the core of children’s personality development.
Measuring temperament is complex, and a number of different
questionnaires have been developed to this end. Of these, the

most widely used in modern research is Rothbart’s Child
Behavior Questionnaire (Putnam & Rothbart, 2006;
Rothbart et al., 2001). In this investigation we set out to eval-
uate its psychometric properties in the Chilean context.

According to Rothbart (2007) understanding temperament
enables us to understand where personality emerges from,
since it develops on the basis of temperamental characteristics
and experience. Therefore, temperament has long been a topic
of research interest in the attempt to improve scientific expla-
nations of the individual differences observed in people’s be-
haviour. Our genetic makeup and everyday experience shape
our behaviour as temperament begins to manifest itself.

From a neurobiological perspective, Rothbart and Bates
(2007) define temperament as constitutionally-based, individ-
ual differences in reactivity and self-regulation. In this view,
such constitutional differences indicate that temperament has
a biological basis influenced by genetics, contextual or expe-
riential factors, and maturation. Reactivity refers to the wide
range of ways in which people can react to external and inter-
nal changes, such as heart rate or manifestations of fear.
Likewise, these authors regard self-regulation as a set of pro-
cesses for controlling effort and orientation that operate as a
modulator of reactivity. In other words, this perspective sug-
gests that temperament is a tendency or disposition to react in
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a certain way, with its expression varying depending on envi-
ronmental conditions.

Based on this definition of temperament, a number of in-
struments aimed at various age groups have been developed:
the Infant Behavior Questionnaire (IBQ, Rothbart, 1981),
aimed at infants aged 3 – 12 months, which has a revised
version (Gartstein & Rothbart, 2003) and short and very short
version (Putnam et al., 2014); the Early Childhood Behavior
Questionnaire (ECBQ, Putnam et al., 2006), aimed at children
aged 18 - 36 months, which also has short version (Putnam
et al., 2010) the Child Behavior Questionnaire (CBQ,
Rothbart et al., 2001) aimed at children between 3 and 7 years
old, which has standard, short and very short version. The
Temperament in Middle Childhood Questionnaire (TMCQ,
Simonds & Rothbart, 2004), aimed at children aged 7 – 10,
of which only one version exists; the Early Adolescent
Temperament Questionnaire - revised (EATQ-r, Ellis &
Rothbart, 2001), aimed at adolescents and children between
9 and 15 years of age, which has only one version; and the
Adult Temperament Questionnaire (ATQ, Evans & Rothbart,
2007), which focuses on adult temperament and of which a
standard and a short version exist. All these questionnaires
have been translated from English into several languages1.

In the present article, we focus on the Children’s Behavior
Questionnaire (CBQ), which Rothbart et al. (2001) developed
to evaluate temperament in children between 3 and 7 years of
age. The CBQ has three higher order dimensions: Negative
Affectivity (NA), Surgency/Extraversion (SU), and Effortful
Control (EC). Within each of these, it includes lower-order
more specific subdimensions. Negative Affectivity is associ-
ated with responses such as fear, anxiety, and sadness along
with behavioural traits that enable individuals to respond in
certain ways to rewards or punishments. Its component
subdimensions are anger/frustration, discomfort, soothability,
fear, and sadness. Surgency/Extraversion refers to affective
responses associated with desires, positive emotionality, and
sociability. In addition, it is also linked to the search for nov-
elty and a high activity level. Its subdimensions are activity
level, high intensity pleasure, approach/positive anticipation,
impulsiveness, shyness, and smiling/laughter. Finally,
Effortful Control refers to a person’s ability to inhibit an im-
pulsive response and instead select a non-dominant response.
Its subdimensions are low intensity pleasure, perceptual sen-
sitivity, inhibitory control, and attentional focusing (de la Osa
et al., 2014; Putnam & Rothbart, 2006).

The CBQ standard version (CQB-sv) consists of 195 items
rated with a Likert scale ranging from 1 to 7 points (from
“extremely untrue” to “extremely true”, with “not applicable”
being a possible choice). These 195 items are grouped into 15
first-order factors that include 12 to 15 items per factor. The

short form (CBQ-sf) and the very short form (CBQ-vsf) are
derived from the original questionnaire. The CBQ-sf resulted
from several steps: eliminating questions with a high rate of
“not applicable” answers and low psychometric quality and
analysing items by content, while ensuring the internal con-
sistency of the instrument. For the CBQ-vsf, the authors cal-
culated scores for the 3 second-order factors by averaging the
standard scale scores for each factor, and correlated these
scores with individual items. Then, 2-3 highly correlated items
for each subdimension were retained (for more details, see
Putnam & Rothbart, 2006).

The CBQ is one of the most widely used instruments for
measuring child temperament. As of this writing, the article
reporting its creation has been cited in 2766 published studies,
whereas the short and very short versions of the questionnaire
have been cited 1047 times. The questionnaire has been
administered in more than 50 countries and in more than
200 databases. To illustrate the variety of cultures where this
instrument has been used, we could highlight the studies
conducted by Carranza et al. (2013) in Spain, Gouze et al.
(2012) in the United States, and Gagne et al. (2015) in
Israel, along with the psychometric study carried out by
Najarpourian et al. (2017) in Iran.

The CBQ is a questionnaire used in different cultures, how-
ever, few studies have analysed its validity and reliability,
especially in Latin America. Slobodskaya et al. (2019) state
that a good number of studies have shown how cultural dif-
ferences can be found when measuring child temperament.
Despite the described cross-cultural differences being
established by the ECBQ, they show how culture has an im-
pact on temperament traits in at least two ways. On the one
hand, it highlights the differences between Eastern and
Western cultures. For example, Chinese and South Korean
children are more behaviorally inhibited than Australian,
Canadian, and Italian children. Another cited example men-
tioned that the US and Spanish children havemore similarities
between them, than in comparison to Chinese toddlers. On the
other hand, it points out differences in the individualism/
collectivism perspective by showing how temperamental traits
might vary. After analyzing data from 18 different countries,
the authors mentioned that the east-west effect is less clear in
Latin America. The Negative Affectivity dimension has the
highest impact on individualism/collectivism. The authors
suggested that children from collective cultures such as
Chile, Korea, and China are more distressed than toddlers
from individualist cultures (e.g. the US, Finland, the
Netherlands, and Italy). The Cross-cultural differences need
to be better understood in the Latin American population to
identify how the CBQ captures temperament in children.

In addition, psychometric analyses of this instrument are
not wholly conclusive. A number of studies have managed to
replicate the factor structure of the test, such as the one con-
ducted by Sleddens et al. (2011), who worked with the CBQ-

1 These are avai lable at Mary Rothbart ’s websi te at ht tps: / /
research.bowdoin.edu/rothbart-temperament-questionnaires/
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sv of the questionnaire and its CBQ-vsf. They found that the
items had adequate internal consistency in both versions of the
questionnaire and preserved the original 3-factor model.
However, it should be noted that, when examining the CBQ-
sv, they did not run factor analyses at the item level but fo-
cused on the 15 subscales instead. Similarly, Najarpourian
et al. (2017) report that the internal consistency of the CBQ-
vsf ranges from 0.71 to 0.79. The authors also state that the
construct validity of the instrument is adequate and that all
items have factor loadings higher than .30.

Few studies have examined the factor validity of the ques-
tionnaire at the item level. Kotelnikova et al. (2016) analysed
the CBQ-sv and, based on item-level factor analyses, pro-
posed an alternative 4-factor structure. Although they do not
label these four tentative factors, the first contains subscales
that refer to anger, frustration, and low inhibitory control; the
second comprises the factors of adventure and silent play; the
third includes smiling and becoming aware of appearances;
and the fourth refers to the ability to stay calm, feel fear, and
be sociable.

Likewise, Frohn (2017) used the CBQ-sv and the CBQ-sf,
to analyse the functioning of the inhibitory control subscale to
compare age groups. His results indicate that the scale needs a
revision because there are major differences between the age
groups (3-4 and 6-7 years of age) on several items. This author
indicates that certain items are more relevant for only one age
group; therefore, it is necessary to review aspects of the de-
velopment of children’s temperament and its evolution
between 3 and 7 years of age to better define the
construction of the subscales and items. In addition, Frohn
(2017) proposes revising the 7-point Likert scale since it ap-
pears to fail to discriminate the informants’ responses.

Other authors have reported different results. For instance,
Allan et al. (2013) administered the very short form of the
questionnaire (36 items) to the parents and teachers of 277
preschoolers. First, they ran a confirmatory factor analysis
(CFA) of the reports delivered by parents and teachers.
These analyses show that the 3-factor structure does not have
good fit indexes and that the reliability indexes of the scales
vary among parents’ and teachers’ responses, with the for-
mer’s reports being less reliable. Then, the authors conducted
an exploratory factor analysis (EFA) of the teachers’ data and
another of the parents’ data. In both cases, better indexes are
obtained with a 5-factor model and not a 3-factor model as the
original publication suggests. In consequence, this study adds
a fourth factor called “Shyness” and a fifth factor labelled
“Sensitivity” to the three original factors of the scale.

To date, little evidence has been published about the psy-
chometric properties of the Spanish-language short form of
the CBQ, let alone at the item level, when administered to
Latin American children. De la Osa et al. (2014) report that
the short form of the CBQ in Spanish is moderately reliable
and valid for preschool-age children. This study employed a

sample of 622 children aged 3. Their parents answered the
short CBQ in Spanish or Catalan, since they were able to
use either languages indistinctly. In their study, both the short
form and the very short form replicate the 3 major dimensions
proposed by the original model. The scores on each scale
display acceptable validity and reliability. Specifically, the
analyses conducted to determine the structure and internal
consistency of the instruments indicate that the short form fits
the 3-factor model to a satisfactory degree (χ2(63) = 165.4,
CFI = .94, TLI = .90, RMSEA = .052). One important caveat
is that they did not analyze the 94 items, but factored the mean
scores of the 15 subscales, and thereby assumed the validity of
the subscales a priori. As for the very short form of the CBQ,
the CFA did not replicate the results obtained by Putnam and
Rothbart (2006) because the fit indexes and factor loadings
were inadequate.

Current Investigation

Given the limited information about how the Spanish-
language version of the CBQ behaves in Latin America, this
study analysed the psychometric properties of the short form
and very short form of the CBQ in a group of Chilean chil-
dren. We hypothesize that the original 15 factor structure of
the short form will be replicated in our data. Additionally, we
also plan to replicate the factor model of the very short form,
by extracting the relevant items.

Methods

Participants

The participants were recruited from 9 different schools in
central Chile. Even though we employed a convenience sam-
ple, we collected data from differing socioeconomic strata.
998 children, boys (n = 475) and girls (n = 516) from 4 to 7
years old were invited to participate as well as their parents or
guardians. Seven questionnaires did not report the gender of
the child. Children's average age was 5.95 years old. Sampled
children with developmental disorders previously diagnosed
were excluded from the analysis. In relation to informants,
mean age was 32.89 years old, SD=7.10. Where possible,
both parents would jointly complete the questionnaire.
When this was not possible, typically mothers responded to
the questionnaire (n = 307), then fathers (n = 38) and finally
other kinds of guardians (n = 12). Regarding scholarship, 21
people completed eight grades, 144 completed secondary
school, 92 achieved higher technical education, 95 people
finished university studies and 5 did not state their qualifica-
tions. This information was obtained only from a subsample
(n = 357) and represent 35.8% of the total sample.
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Approximately, 2100 questionnaires were delivered to se-
lected schools including children from prekindergarten to sec-
ond grade. Of those, 1031 participants chose to participate. 33
participants were excluded for failing to respond to 10 items or
more. Figure 1 shows how the final sample was obtained.

Table 1 shows the socio-demographic characteristics of the
families participating in the study. To describe our sample, we
used the Índice de Vulnerabilidad Escolar (IVE), or school
vulnerability index. This index is calculated annually by the
Junta Nacional de Auxilio Escolar y Becas (JUNAEB) a gov-
ernmental institution that economically supports schools
when their students are at risk of school desertion or poverty.
This index is calculated using household data (e.g., income,
years of schooling, number of people living together) and
indicates the percentage of vulnerability of Chilean schools
ranging from 0% to 100%. Higher percentages imply higher
vulnerability. In our data, schools from low SES have, on
average, 87.15% of vulnerability, schools from middle SES
have 49.50% of vulnerability. Schools belonging to high SES
are rated under 20% of vulnerability. They are privately
funded and they do not receive economic support from the
government. Additionally, we have included the average
IVE in each county in order to position the school within its
context. Some counties have a higher social mixture, there-
fore, the IVE of the schools does not match the county
average.

Materials

We used the 94-item CBQ-sf (Putnam & Rothbart, 2006;
Rothbart et al., 2001). It is a parental report questionnaire rated
with a 7-point Likert scale (extremely untrue – extremely true).
The theoretical structure of the test comprises three second-
order superfactors and fifteen first-order factors. The follow-
ing are some of the items related to the second-order
superfactor labelled “Surgency/Extraversion”: “Often rushes
into new situations”, “Enjoys activities such as being chased,

spun around by the arms, etc”, “Is comfortable asking other
children to play”. The superfactor “Negative Affectivity” in-
cludes items such as the following: “Is afraid of loud noises”,
“Becomes quite uncomfortable when cold and/or wet”, “Gets
quite frustrated when prevented from doing something s/he
wants to do”. As for the superfactor called “Effortful
Control”, items include: “Can wait before entering into new
activities if s/he is asked to”, “Enjoys looking at picture
books”, “When practicing an activity, has a hard time keeping
her/his mind on it”.

Procedure

As in the original study (Putnam & Rothbart, 2006), the
parents or caregivers of the participating children an-
swered the questionnaire. In order to ensure their support
and consent, we first contacted the principals of the par-
ticipating schools and then the preschool educators and
primary school teachers working there. Two strategies
for administering the questionnaires were used. The first
of them consisted in handing the families the question-
naire, consent form, and instructions in a sealed envelope.
The second strategy consisted in inviting the parents to
attend a meeting where they received the necessary in-
structions and answered the questionnaire in the same
place. All participants signed informed consent forms be-
fore completing the instrument. When possible, parents
jointly responded to the child’s questionnaire. Otherwise,
only one of them (primarily mothers) responded. Aside
from the questionnaire, they answered additional ques-
tions about their demographic characteristics, such as
family structure and the educational level of the respon-
dent(s). The project was reviewed and approved by the
ethics committee of the Pontificia Universidad Católica
de Chile.

Analysis

Data analyses were conducted using R (R Core Team,
2018). We manipulated data and generated figures with
the t idyverse packages (Wickham et al . , 2019).
Questionnaires with more than 10 unanswered items were
eliminated. The remaining missing data was multiply im-
puted (m = 5) using the mice algorithm (Van Buuren &
Groothuis-Oudshoorn, 2011), which provides better esti-
mates of missing data than traditional methods like mean
substitution. Items were descriptively analysed using av-
erages, standard deviations, and other descriptive statistics
to examine item distribution and the possibility that some
of them may be biased toward positive or negative an-
swers. To analyse reliability, we used Cronbach’s α and
the average variance extracted (AVE). To analyse item
quality, corrected item-test correlations were used. ToFig. 1 Sampling procedure
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analyse reliability, we used the psych package (Revelle,
2018). We used confirmatory factor analysis (CFA) to
replicate the factor structure of the questionnaire. All
these analyses were performed using the lavaan package
(Rosseel, 2012, 2014). We studied how items could be
configured using the exploratory factor analysis (EFA)
implementation of the psych package (Revelle, 2018). In
the factor analyses, we sought factor loadings higher than
.30; also, in the reliability analyses, we sought corrected
item-test correlations higher than .30 (Field et al., 2012).
Finally, in confirmatory factor analyses, we tried to ensure
that fit indexes were satisfactory according to the recom-
mendations set out by Hu and Bentler (1999).

Results

Short Form (94 items)

Descriptive statistics are shown in the Supplementary Online
Resources (OR) in Table OR1

Validity

We found insufficient validity evidence for the CBQ-sf.
Both the original 15-factor structure and an exploratory 7-
factor structure failed to reach adequate fit. We ran a
confirmatory factor analysis to test the 15-factor structure
originally proposed for the short form. Using the
WLSMV estimator, the most suitable for Likert data
(Brown, 2015), the model did not converge; so we used
Maximum Likelihood with the Satorra-Bentler correction.
Even though a solution was found, it should be
interpreted with caution, given that the covariance matrix
of latent variables was not definitely positive. The model

(χ2 (4172, N = 998) = 12921.99, p < .001) showed un-
satisfactory fit (CFI = .58, TLI = .56), even though resid-
ual based indexes were appropriate (RMSEA = .046,
SRMR = .080).

Given that the original model did not fit as expected,
we ran an exploratory factor analysis of the 94 items to
tap into the item level factor structure. We assessed matrix
factorizability, obtaining adequate evidence from the
KMO sampling statistic (KMO = .86), and a significant
Bartlett’s sphericity test (χ2 (4371, N = 998) = 28073.16,
p < .001). Based on parallel analysis, we extracted 15
factors from the polychoric correlation matrix using the
unweighted least squares method and Promax rotation.
The 15 factors explained 67% of the variance.

We dropped 7 factors that comprised less than three
items and tried an 8-factor solution that explained 39%
of the variance of the 71 items that remained. However,
several items had loadings smaller than .30 and several
items cross loaded on more than one factor.

Items with problematic loadings were removed one by one,
until a new solution was reached. This resulted in a model that
explained 39% of the variance of the 57 items that remained.
The factor loadings and intercorrelations are presented in
Table OR2.

This seven-factor model was confirmed in a CFA analysis
using weighted least squares with mean and variance correc-
tion (Brown, 2015). Even after the elimination of item 33 due
to its lack of discriminant validity, the results (χ2 (1463, N =
998) = 6108.55, p <.001) still showed unsatisfactory fit (CFI =
.81, TLI = .80), even though residual based indexes were
appropriate (RMSEA = .059, SRMR = .072). A pair of scales
(Joy-Hapiness and Sensory Sensibility) showed a lack of dis-
criminant validity, defined as an average variance extracted
(AVE) less than the squared correlation between the latent
variables (Fornell & Larcker, 1981).

Table 1 Socio demographics
characteristics of the sample County N SES IVE County Mean IVE Region

Fifth region 197 20.0% 48.2%

Villa Alemana 197 High 20.0% 74.7%

Sixth Region 313 20.0% 49.4%

Rancagua 313 High 20.0% 78.8%

Santiago Region 488 47,4% 44.1%

Providencia 130 High 20.0% 42.4%

Cerro Navia 39 Low 87.7% 87.7%

Pedro Aguirre Cerda 49 Low 90.4% 84.0%

Quilicura 37 Low 86.2% 66.8%

San Ramon 30 Low 84.3% 88.3%

Conchalí 9 Middle 66.3% 78.0%

Puente Alto 194 Middle 32.8% 76.5%

Elaborated from data from JUNAEB (2018) and MINEDUC (2017)
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Reliability

We analysed Cronbach’s α for the 15 original subscales of the
questionnaire. Alphas ranged from .30 (Approach-
Approximation) to .74 (Anger-Frustration). Only two of the
scales had α higher than .70, while 5 were in the .60 to .70
range. Eight scales had α lower than .60. Item level statistics
are available in Table OR3 of the Supplemental Online
Resources and Fig. 2A.

Regarding the reliability of our seven-factor solution, ordi-
nal Cronbach’s α ranged from .65 to .87, which are all accept-
able values, with all but one being greater than .70. Figure 2B
shows the standard Cronbach’s α and corrected item-test cor-
relations, and detailed item-level statistics are available in
Table OR4 in the Supplemental Online Resources.

Very Short Form (36 items)

Validity

The theoretical structure of the VSF was not replicated. Using
the WLS-MV estimator, we obtained a model (χ2 (591, N =
998) = 10095.68, p < .001) with unsatisfactory fit (CFI = .56,
TLI = .53), and almost acceptable residual indexes (RMSEA=
.085, SRMR = .091). Factor loadings ranged from .04 to .57
for surgency (with two loadings so low as to be statistically
insignificant), .09 to .68 for Negative Affect, and .22 to .63 for
Effortful Control.

Given these unsatisfactory results, further models were
tried, with problematic items being removed. Gradually, a
better, albeit still not fully satisfactory model emerged after
the elimination of items with low loadings (absolute value <
.30) and items with discriminant validity issues (i.e. items that
had theoretically ungrounded cross-loadings suggested by
modification indices). This model (χ2 (225, N = 998) =
1584.40, p < .001) had 23 items remaining and achieved less
than ideal fit (CFI = .82, TLI = .80), but residual based fit
measures were more adequate (RMSEA = .078, SRMR =
.074). Note that two pairs of items were allowed to covary,
however, item error covariance was limited to within factor
item pairs. All pairs of latent variables exhibited discriminant
validity, with squared correlations between them being small-
er than the average variance extracted from each latent factor.
In this model, most of the eliminated items belonged to the
surgency scale (which only retained 4 items).

We explored the factor structure of the original items
comprising the surgency scale due to the fact that most
items were removed from that factor. Most of the re-
moved items were related to energy levels (e.g. He is
always full of energy, even at night), whereas the retained
items were related to sociability (e.g. He seems comfort-
able with anyone). We ran an exploratory factor analysis
with unweighted least squared and Promax rotation. The
two-factor solution explained a total of 26% of variance
(evenly distributed as 13% in both factors). The details of
this exploratory analysis of the surgency scale are shown
in Table OR5 in the Online Supplemental Resources.

Fig. 2 Corrected item-test correlations are plotted in blue if higher than
.30 and in red if lower. The thick black line shows Cronbach’s α for each
subscale. The vertical line shows a cut-off at α = .60. SubfiguresA, B,C,

and D present statistics for original and exploratory versions of the 94-
item instrument, as well as original and exploratory versions of the 36-
item instrument

Curr Psychol



Therefore, we reworked our confirmatory model to include
both facets present in the surgency items.We tried a first-order
and second-order model, however the latter produced negative
variances and was therefore discarded. The four-factor model,
using theWLS-MV estimator (χ2 (342, N = 998) = 2311.92, p
< .001), yielded unsatisfactory fit (CFI = .77, TLI = .75) and
almost acceptable residual indexes (RMSEA = .076, SRMR =
.077). Factor loadings ranged from .35 to .68 for Surgency 1
(S1), .42 to .71 for Surgency 2 (S2), .37 to .72 for Negative
Affectivity, and from .37 to .68 for Effortful Control. Figure 3.
shows the resulting model.

Reliability

Regarding the reliability of the CBQ-vsf, Surgency showed ac-
ceptable reliability (α = .65), with corrected item-test correlations
between .24 and .44. Negative affect showed adequate levels of
reliability (α = .70), with corrected item-test correlations ranging
from .14 to .61). Finally, reliability for effortful control was also
adequate (α = .70) with corrected item-test correlations ranging
from .19 to .52. Figure 2C shows α and corrected item-test
correlations for the 3 subscales. We provide item-level statistics
in the Supplemental Online Materials in Table OR6.

Regarding the reliability of our model, ordinal α were .68
for Surgency 1, .69 for Surgency 2, .77 for Negative Affect,
and .76 for Effortful Control. Figure 2D shows the standard
Cronbach’s α and corrected item-test correlations, the item-
level statistics are available in the Supporting Online
Resources in Table OR7.

Discussion

This study is the first to be conducted in Chile in order to assess
the evidence of validity and reliability of the Spanish-language

version of the CBQ-sf and of the CBQ-vsf in a socioeconomi-
cally diverse sample of 998 children aged 3 – 7 years. To this
end, we analysed reliability (using Cronbach’s α coefficient of
internal consistency) and validity information (with evidence
derived from the internal structure of the questionnaire with
confirmatory and exploratory analyses). For the short form, re-
sults did not support the proposed structure of 3 second-order
factors and 15 first-order factors. In contrast, after the elimination
of several items, our analyses yielded a 7-factor structure. The
reliability of these factors was adequate compared to the unac-
ceptable reliability of the 15 original factors. As for the very
short form, our results reflect the existence of 4 factors:
Negative Affect, Inhibitory Control, Surgency 1 and Surgency
2). Unlike other validation proposals (e.g., de la Osa et al., 2014)
that replicate the three-factor structure, in our sample indicated
the need to separate the Surgency factor into two different factors
(Surgency 1 and Surgency 2) due to the contents of the items
associated with each. Allan et al. (2013) also suggested a mod-
ification to the factor structure of the CBQ-vsf to include a shy-
ness scale, parallel to our sociability scale, and independent from
the general surgency scale (matching our energy level scale).

There are significant differences in the socioeconomic
makeup of the samples in which the CBQ has been studied.
Prior analyses have been done in richer countries, like Spain
(de la Osa et al., 2014), the Netherlands (Sleddens et al.,
2011), Italy, Canada and the U.S. (Kotelnikova et al., 2016;
Allan et al., 2013). There are significant differences in educa-
tional attainment and socioeconomic status between Latin
American countries and North America and Europe. In this
sense, the present study presents a contribution in being the
first effort in identifying how the CBQ might perform in
lower-income countries. The only notable exception is Iran,
where Najarpourian et al. (2017) investigated the CBQ.
However, since the article is not available in English or
Spanish, we are unable to compare our findings.

Fig. 3 Confirmatory factor model for the CBQ-vsf
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A second point relates to the fact that to date, no item level
analyses of the CBQ-sf have been published. This fundamen-
tal difference in analytic approach might help explain our
differing results. All the studies that have replicated the struc-
ture of three second-order factors (i.e. SU, AN, CI), have used
first-order factors (e.g. Sadness, Positive Anticipation,
Attentional Focusing) directly, that is, inputting the scores of
the fifteen subscales into the analysis. This is a limitation of
these prior studies because the psychometric properties of
these subscales have not yet been analysed, and authors as-
sume that they are valid and reliable enough. In the present
study, we analysed two levels simultaneously and no conver-
gence was found in the confirmatory factor analysis model. As
a second choice, we attempted to replicate the 15-factor struc-
ture. The factor structure of the first level has been assumed as
a given in prior research, and in our sample, we failed to find
enough evidence for this.

Finally, the published studies often draw from different
item pools, further complicating the comparisons between this
study and previous research. For example, Kotelnikova et al.
(2016) analysed the full instrument (195 items), which makes
it difficult to compare the 4-factor solution that they propose
with the results of this study. Even so, their Sensation-Seeking
and Low Inhibitory Control-Disinhibition dimensions resem-
ble the fifth factor of this analysis (Impulsivity). The dimen-
sions Low Negative Affect and Smiling/Laughter are not
clearly replicated in these results. Rather, our study revealed
separate factors for negative affect (fear, sadness), while
Smiling/Laughter resemble the Joy factor.

Why did we fail to replicate the theoretically expected fac-
tor structure for the SBQ-sf and CBQ-vsf? The first possibility
that comes to mind are cultural differences. Latin American
culture is highly likely to have upbringing patterns that differ
from North American, Asian or European countries. A good
approach to how cultural differences in child-rearing can in-
terfere in a child's temperament is presented by Putnam et al.
(2019). The authors mentioned that collectivist cultures (e.g,
Latin-american countries) tend to be more relationally
orientated–focusing more on helping others and obeying
adults. On the other hand, individualistic cultures (e.g.,
Northern European countries) promote autonomy –focusing
on independence and self-esteem. These cultural differences
in terms of what behaviors are promoted and valued can trans-
late into differences in parenting. These differences in turn,
may have direct repercussions on the answers provided by
families due to the value that some behaviours have, and
how those behaviours are regulated according to social expec-
tations. Therefore, these differences may, at least in part, ex-
plain why directly replicating the factor structure of the CBQ
was impossible.

The fact that the psychometric qualities of exploratory ver-
sions of the test also failed to attain adequate indexes of va-
lidity and reliability somewhat weakens the cultural argument.

If the results obtained were a result of robust cultural differ-
ences, the exploratory versions would be more likely to reach
more appropriate validity and reliability indexes. Therefore, it
is likely that it is not robust cultural differences in the structure
of temperament what explain our results, but lower -level
aspects of measurement, wording, and respondent’s
characteristics.

Secondly, our results may have been affected by some
features of the questionnaire. The length of the test and the
relevance and complexity of the items (especially those
worded negatively) might have fatigued some responders.
This issue could be reduced by preference of the CBQ-vsf.

In this study, several negatively worded items were elimi-
nated (10 items) because the translation of items containing
negation might be harder to interpret in a culturally diverse
sample. The translation into Spanish may have introduced a
language-related limitation because these items tend to be
harder to understand and answer. It would be interesting to
analyse how these items behave when worded directly, not
inversely.

As previously noted, and based on the above, the CBQ-vsf
appears to be a better choice than the SF in the sample studied.
Although it was necessary to remove several items, the con-
firmatory analysis presented in this study represents a contri-
bution with respect to the factor structure of the questionnaire.
The Negative Affectivity and Effortful Control dimensions do
not greatly differ from the original model; however, the
Surgency/Extraversion dimension forms two different facets.
Surgency 1 relates to children’s energy level as reported by
their parents; while Surgency 2 is closely related to sociability
expressed by children. Putnam and Rothbart (2006) note that
the Surgency/Extraversion factor comprises subscales such as
Activity Level, which can be linked to the Surgency 1 factor in
our model, and the Shyness subscale, which is similar to the
Surgency 2 factor. Although it is possible to generate a single
factor with items of this type in these authors’ study, the psy-
chometric analysis conducted with this sample suggests that
they be divided into two dimensions. Undoubtedly, the pro-
posal made in this study opens up new avenues of research for
authors seeking to explore the factor structure of the CBQ.

Some limitations detected may have affected our results.
First, the sample is quite heterogeneous, representing different
levels of socioeconomic status (and educational status by
proxy). A second limitation concerns the length of the ques-
tionnaire, since it is possible for the CBQ-SF to generate some
degree of fatigue. Longer questionnaires can suffer from re-
sponse biases like the acquiescence effect2. Finally, we fo-
cused only on the factor structure and the internal consistency
of the scale. Evidence of temporal stability (i.e., test-retest

2 In our sample, participants tended to pick the more positive response options
(see table S1), and this tendency to respond using positive response options
increased as the questionnaire went on (r = .12).
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reliability), and concurrent and discriminant validity (i.e., re-
lations with other scales) remain the focus of future research.

In conclusion, our results suggest that the CBQ-sf should be
interpreted with caution in the Chilean population. The shorter
and more parsimonious structure of the CBQ-vsf appears pref-
erable, and our results suggest the distinction between energy
levels and sociability be made. Future research can further es-
tablish the cultural robustness of the separation between the
energy and sociability aspects of the surgency construct.

Supplementary Information The online version contains supplementary
material available at https://doi.org/10.1007/s12144-021-01871-9.
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