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Abstract

Objectives Despite the increasing interest in mindfulness, there are few multifaceted mindfulness measures for children,
mainly in Portuguese. Thus, this study developed the Portuguese version of the Comprehensive Inventory of Mindfulness
Experiences (CHIME). Because this scale was initially created for adolescents, we also aimed to adapt it to children.
Methods After translating the original CHIME to Portuguese and adapting the wording for children, the instrument was
administered to 223 9—10-year-olds, along with self-report measures of affect and quality of life, teacher-rated measures of
inhibition, inattention, and emotional lability, and a performance-based attentional measure. We examined CHIME's facto-
rial validity, inspected facets’ reliability, and tested convergent, discriminant, and predictive validity.

Results Confirmatory factor analyses (CFA) supported a 7-factor structure of the scale, after removing the accepting and
non-judgmental attitude facet. Factor loadings (> .34) and reliability indices (>.54) were acceptable, though the average
variance extracted was less than desirable. Correlations with external correlates provided support to CHIME’s convergent
and divergent validity (rs range .13-.55, ps <.05). Finally, evidence of predictive validity was found with a regression analy-
sis showing that external awareness (b= —.16) and openness to experience (b= —.17) predicted academic achievement.
Conclusions This study provided preliminary validity and reliability evidence on the Portuguese CHIME. This instrument
can provide relevant insights about the mindfulness facets and offer useful indications for the development of evidence-based

interventions in childhood.

Keywords Dispositional mindfulness - Multifaceted mindfulness - Self-report measure - Comprehensive Inventory of

Mindfulness Experiences - CHIME - Portuguese children

In the last decade, research on mindfulness among child pop-
ulations experienced a considerable increase across clinical
and educational contexts (Felver et al., 2017) . In general,
findings have been confirming the link between mindfulness
and a variety of socio-emotional, cognitive, and behavio-
ral indicators of well-being in childhood (Kallapiran et al.,
2015; Roeser et al., 2020). Despite the empirical evidence
supporting this claim, research on mindfulness in children
is still scarce and presents some methodological limitations
(Dunning et al., 2019). A critical limitation is associated
with the lack of culturally appropriate mindfulness meas-
ures, which are needed to achieve reliable scores and support
valid inferences (Gomis, 2018). Several self-report measures
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have been developed to assess mindfulness in adults. How-
ever, there are few psychometrically sound instruments
assessing mindfulness in childhood, mainly for non-Eng-
lish speakers (Goodman et al., 2017). Self-report mindful-
ness measures for children in the Portuguese context are
particularly scant. Moreover, the only one available relies
on a unidimensional approach to mindfulness, leaving aside
important facets underlying this construct (Johnson et al.,
2017). Multifaceted measures are critical for a fine-grained
analysis of how mindfulness develops across developmental
stages (Calvete & Royuela-Colomer, 2016).

Operational definitions of mindfulness are needed for
developing valid instruments and investigating the psycho-
logical processes involved in mindfulness (Bishop et al.,
2004; Brown & Ryan, 2003). However, there are several
definitions of mindfulness in the literature, which limits
the systematic study of this construct. Mindfulness can
be defined as a state, an educable skill, or a trait (Roeser
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et al., 2020; Schonert-Reichl et al., 2015). State mindfulness
refers to the capacity of an individual to cultivate a particu-
lar state of mind “that emerges through paying attention on
purpose, in the present moment, and non-judgmentally to
the unfolding of experience moment by moment” (Kabat-
Zinn, 2003, p. 145). This state of mind is experienced not
only by meditators during meditation practice, but also by
non-meditators in daily life (Brown & Ryan, 2003). As an
educable skill, mindfulness corresponds to the sustained use
of meditation-based practices, such as sitting meditation or
mindful eating (Roeser et al., 2020). Trait or dispositional
mindfulness refers to a relatively stable quality (Bergomi
et al., 2013; Brown et al., 2007), characterized by individu-
als’ tendency to focus and keep their attention on internal
and external experiences (Brown & Ryan, 2003). This dis-
positional tendency toward mindfulness has been found to
predict several aspects of mental health (Ciesla et al., 2012;
Tomlinson et al., 2018).

Different uni-, bi-, and multifaceted approaches to dispo-
sitional mindfulness have been proposed. Brown and Ryan
(2003) conceptualized mindfulness as a unidimensional
construct, where emotive and attentive factors cannot be
separated. Bishop et al. (2004) presented an operational
definition of mindfulness with two facets: self-regulation
of attention focused on the immediate experience (mindful
awareness), and orientation to experience with an attitude of
curiosity, openness, and acceptance (mindful orientation).
Based on this twofold definition, several authors proposed
a multifaceted approach, in which these facets are divided
into several dimensions, such as internal awareness, external
awareness, non-judgmental attitudes, non-identification with
experiences, and insightful understanding (Brown & Ryan,
2004; Kabat-Zinn, 2003; Lau et al., 2006). This multifaceted
approach allows a detailed measurement of mindfulness by
gauging its different facets (Calvete & Royuela-Colomer,
2016). This fine-grained analysis seems particularly impor-
tant to understand mindfulness in children, as those facets
may develop differently with age or in response to varying
types of mindfulness training (Lawlor et al., 2014).

There is a consensus about the importance of measuring
different mindfulness facets (Calvete & Royuela-Colomer,
2016). However, most of the research on childhood adopted
unidimensional approaches to examine the link between
dispositional mindfulness and external correlates, such as
indicators of mental health and well-being (Ciesla et al.,
2012; Tomlinson et al., 2018). Research has indicated that
mindfulness in children was positively associated with posi-
tive affect and negatively related to negative affect (Mestre
et al., 2019; Tomlinson et al., 2018). Mindfulness has also
been positively associated with indicators of quality of life,
such as physical and psychological well-being, autonomy,
relationship with parents, and social support or school
environment (Clevenger et al., 2018; Greco et al., 2011).

There is also empirical evidence relating mindfulness and
enhanced cognitive and socio-emotional skills, such as the
regulation of attention (Oberle et al., 2012) and emotion
(Shin et al., 2016; Tomlinson et al., 2018). High levels of
mindfulness have also been associated with higher academic
achievement (Caballero et al., 2019). Higher levels of dis-
positional mindfulness seem to have these many benefits
because they may help children to focus attention, to culti-
vate awareness and step back from situations, to recognize
the subjective and transient nature of thoughts and emotions,
and to endorse non-judgmental attitudes toward themselves
and others (Brown & Ryan, 2003; Brown et al., 2007). Yet,
the exact mechanisms through which mindfulness operates
are relatively unknown. The use of valid and reliable means
to assess dispositional mindfulness can be of great help to
unravel them (Goodman et al., 2017).

Mindfulness is typically assessed through self-report or
behavioral measures (Goodman et al., 2017). As mindful-
ness is typically deemed an internal experience that can be
verbalized, self-report measures, in particular question-
naires, are often the preferred means to assess dispositional
mindfulness in children (Gomis, 2018). Questionnaires
allow for flexible and quick administration, requiring few
resources and expediting data collection. Typically, ques-
tionnaires measuring dispositional mindfulness ask indi-
viduals to reflect and report on the degree to which they are
aware of their own actions, adopt specific attitudes toward
internal experiences, and focus on the present moment.

Goodman et al. (2017) identified six self-report dispositional
mindfulness instruments for young populations. Two of these
instruments are single-factor measures, grounded on a unidi-
mensional definition of mindfulness: Child and Adolescent
Mindfulness Measure (CAMM; Greco et al., 2011; despite
being proposed as a unidimensional measure, some research
found a two-factor structure; de Bruin et al., 2014) and Mind-
ful Attention Awareness Scale for Children (MAAS-C; Lawlor
et al., 2014) and Adolescents (MAAS-A; Brown et al., 2011).
The other instruments include several factors, as they are
grounded on multifaceted definitions of mindfulness: Mind-
ful Thinking and Action Scale for Adolescents (MTASA; four
factors; West et al., 2005), Mindfulness Scale for Pre-Teens,
Teens, and Adults (MSPTA; four factors; Droutman, 2015),
Mindfulness Inventory for Children and Adolescents (MICA;
five factors; Briere, 2011), and Comprehensive Inventory of
Mindfulness Experiences—Adolescents (CHIME-A; eight fac-
tors; Johnson et al., 2017). Among these instruments, the most
complete one is the CHIME-A, which targets eight dimensions
of mindfulness.

Based on the CHIME version for adults (Bergomi et al.,
2014), Johnson et al. (2017) developed the CHIME-A,
which is a dispositional mindfulness measure for adoles-
cents, validated with 12—14-year-old students. This instru-
ment is composed of 25 items organized into eight facets:
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accepting and non-judgmental attitude, internal aware-
ness, external awareness, acting with awareness, decenter-
ing and non-reactivity, openness to experience, relativity
of thoughts, and insightful understanding (Johnson et al.,
2017). The 8-factor structure of the CHIME-A achieved
a good model fit and its facets were found to have good
internal consistency (a=0.65-0.77). Moreover, there was
evidence that all facets were positively correlated with
another mindfulness instrument (viz., CAMM) and meas-
ures of well-being, and negatively correlated with meas-
ures of difficulties in emotion regulation, perfectionism,
negative affect, weight and shape concerns, depression,
and anxiety (Johnson et al., 2017). Despite the good psy-
chometric properties of this English-language instrument,
it has never been validated in other languages, including
in Portuguese.

Currently, there is a noticeable lack of self-report instru-
ments to measure dispositional mindfulness in Portuguese-
speaking young populations. To the best of our knowledge,
there is only one valid and reliable questionnaire, which is
the CAMM (Cunha et al., 2013). This is one of the most
frequently used measures of dispositional mindfulness
(Calvete & Royuela-Colomer, 2016), probably due to its
shortness (i.e., 10 items). However, some limitations have
been identified. It is not clear whether CAMM measures
the same construct at different developmental levels and
its abstract items may be hard to understand by children
(Pallozzi et al., 2017). Moreover, though findings on its
factorial structure are mixed, the CAMM does not seem to
capture more than two mindfulness dimensions (de Bruin
et al., 2014; Mohsenabadi et al., 2020). Due to the limita-
tions of this uniquely available measure of dispositional
mindfulness in Portuguese children, it seems of the utmost
importance to provide researchers and practitioners with
further instruments, capable of discriminating among the
many facets of mindfulness.

Given the lack of multifaceted measures to assess dis-
positional mindfulness in Portuguese children, this study
was aimed to develop and validate a Portuguese version of
the CHIME-A, hereafter referred to as CHIME-Cpt, and to
test its suitability for 9—10-year-old children. For that, we
examined its factorial validity, inspected factors’ reliability,
and tested their convergent/discriminant validity between
CHIME-Cpt factors and between these and external corre-
lates. We expected CHIME-Cpt facets to be correlated with
(a) children-rated positive and negative affect and quality
of life, (b) teacher-rated measures of inhibition, inattention,
and emotional lability, and (c) performance in an attentional
measure. We also examined CHIME-Cpt predictive validity,
by examining the degree to which CHIME-Cpt factors pre-
dicted academic achievement. Despite evidence relating to
overall mindfulness and academic achievement, no hypoth-
eses were advanced because there is no evidence about the
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relative contribution of different mindfulness facets to chil-
dren’s academic achievement.

Method
Participants

A priori power analysis using G*Power (1 —=0.80, a=0.05)
revealed a required N=193 to find small-to-moderate correla-
tions between CHIME-Cpt and external correlates (Johnson
et al., 2017), and N=213 to detect a small amount of variance
explained in academic achievement by mindfulness (Caballero
et al., 2019). However, Wolf et al. (2013) recommended N=220
for confirmatory factor analyses (CFA) testing models with three
or more factors with three or four indicators with loadings of
0.65, as found by Johnson et al. (2017) . In line with these indica-
tions, participants were 223 students in Grade 4 from three pub-
lic clusters of schools in the North of Portugal (M =9.36 years,
SD=0.43; 49% girls). In this sample, mothers’ educational level
was slightly above that of the national context (presented within
parenthesis, and extracted from Fundagfo Francisco Manuel dos
Santos, 2020): 5% (20%) finished Grade 4; 36% (26%) com-
pleted Grade 9; 23% (22%) completed high school; 31% (24%)
completed college or postgraduate studies; and 5% (8%) was
unknown. All students were authorized by their legal guardians
and agreed to participate in the study, which was approved by
the Ethics Committee of the authors’ university.

Procedures

All students were asked to fill in questionnaires measuring
mindfulness, affect, and quality of life in classroom groups
of about 15-25 students, in September 2020. The experi-
menter explained the overall procedure and indicated that
there were no right or wrong answers. Items were read aloud
to students, who completed the instruments simultaneously
and one item at a time. Teacher-rated inhibition, inatten-
tion, and emotional lability scales were completed online by
students’ respective teachers. A group of 54 students were
additionally asked to perform the Attention Network Task
(ANT). As this study was conducted during the COVID-
19 pandemic, we were not able to collect this data for the
full sample. ANT was administered individually in a quiet
room by a trained research assistant, who provided detailed
instructions to children. They were asked to feed a fish (tar-
get stimulus) centrally presented on the computer screen as
fast and accurate as possible. For that, they should press
the right or left mouse button, according to the direction
pointed by the fish. The fish could be alone (neutral flanker)
or with other fishes on the side pointing in the same or dif-
ferent directions (congruent and incongruent flanker, respec-
tively). The target could also be preceded by warning cues
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that appear in the center of the screen (center cue), above
and below central fixation (double cue), and above or below
central fixation (orient cue), or by no warning cue.

Measures
Development of CHIME-Cpt

As described before, the original CHIME is a 25-item ques-
tionnaire with eight subscales (Johnson et al., 2017): accept-
ing and non-judgmental attitude (i.e., being kind toward own
mistakes and weaknesses), internal awareness (i.e., being
aware of emotions), external awareness (i.e., being aware of
the environment), acting with awareness (i.e., being aware
of the present moment without being caught up in thoughts),
decentering and non-reactivity (i.e., stepping back and
avoid reacting to difficult emotions and thoughts), openness
to experience (i.e., allowing the presence of difficult emo-
tions and thoughts), relativity of thoughts (i.e., recogniz-
ing thoughts as subjective and temporary), and insightful
understanding (i.e., recognizing that the interpretation of
situations can create or worsen difficulties). Respondents
are asked to indicate how often a set of situations described
occur, in a 6-point scale, ranging from 1 (almost never) to
6 (almost always).

The original English version of the instrument was inde-
pendently translated into Portuguese by two Portuguese-
native speakers fluent in English. Because the items were
originally developed for adolescents, to make the content
easily understood by younger children, we simplified items’
wording and added examples (e.g., the original item “I
notice the emotions I am feeling as they are happening”
was changed to “I notice the emotions I am feeling as they
are happening [for example, I notice when I am becoming
angry]”). After discussing the translated versions, a sin-
gle version was obtained and pilot-tested with four fourth
graders to check if the items were understandable. Besides
minor wording-related changes introduced in response, all
children understood the meaning of the items properly. The
revised version was then back-translated into English by
an English-native speaker, fluent in Portuguese. All items
achieved semantic equivalence with the original ones. This
final version was then used in the study.

Self-Report Measures

To measure students’ affect, we administered the Positive
and Negative Affect Schedule for Children (Laurent et al.,
1999; Portuguese version: Carvalho et al., 2004; a=0.76 for
positive affect, and @ =0.83 for negative). This is a 20-item
self-report questionnaire with two subscales (positive and
negative affect), with 10 items each. Participants are asked to
describe their reactions and behaviors during the past month,

in a 3-point scale (1 =not at all; 2 = sometimes; 3 =many
times). For each subscale, higher scores reflect greater posi-
tive or negative affect. In this sample, McDonald’s omega
were 0.72 for positive affect and 0.82 for negative affect.

To measure students’ quality of life, we used the self-
report version of the KIDSCREEN-27, which is the mid-
length version of the KIDSCREEN instruments. This is a
European cross-cultural and standardized instrument that
assesses different dimensions of children’s quality of life. It
is embedded within the KIDSCREEN-52 (Ravens-Sieberer
et al., 2008; Portuguese version: Matos & Gaspar, 2008;
a=0.60-0.88) and consists of 27 items that measure five
dimensions: physical well-being (5 items), psychological
well-being (7 items), autonomy and relationship with par-
ents (7 items), social support and peers (4 items), school
environment (4 items). Respondents are asked to describe
their reactions and behaviors during the last week. Each item
is scored on a 5-point scale from 1 (not at all) to 5 (very
much). Higher scores indicate better health-related quality
of life and well-being. In this sample, McDonald’s omega
were as follows: 0.68 for physical well-being, 0.72 for psy-
chological well-being, 0.60 for autonomy and relationship
with parents, 0.74 for social support and peers, and 0.75 for
school environment.

Teacher-Report Measures

We collected three measures: inhibition, inattention, and
emotional lability. For inhibition, we used the 6-item inhi-
bition subscale of the Children Executive Functions Inven-
tory (Thorell & Nyberg, 2008; a=0.85 for the inhibition
subscale; Portuguese version: Moura et al., 2019). Teachers
are asked to indicate how well a statement is true for each
child on a 5-point scale, ranging from 1 (strongly disagree)
to 5 (totally agree), with higher scores indicating larger
inhibition deficits. In this sample, McDonald’s omega was
0.94. For inattention, we used the 9-item inattention subscale
of the Vanderbilt Attention-Deficit Hyperactivity Disorder
Diagnostic Teacher Rating Scale (Wolraich et al., 1998;
Portuguese version: Oliveira et al., 2019; a=0.84 for the
inattention subscale). Teachers are asked to indicate how
often they identify a given behavior in children, on a 4-point
scale, ranging from O (never) to 3 (very often). Higher scores
indicate larger attention deficits. In this sample, McDonald’s
omega was 0.96. For emotional lability, we used the 15-item
lability and negativity subscale of the Emotion Regulation
Checklist (Shields & Cicchetti, 1997; a=0.90 for lability/
negativity; Portuguese version: Alves & Cruz, 2011). Items
are rated on a 4-point scale assessing the frequency of a set
of behaviors, from 1 (never) to 4 (almost always). Higher
scores indicate larger emotional regulation deficits. In this
sample, McDonald’s omega was 0.89.
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Academic Achievement

We used students’ grades for two core subjects, namely, Por-
tuguese and Mathematics. Grades are assigned by teachers
at the end of each term on a scale ranging from 1 (lowest
score) to 5 (highest score). Because this study took place at
the beginning of the academic year, we used the most recent
grades assigned to students, which were given at the end
of the previous academic year. To obtain a global score we
calculated the mean between Portuguese and Mathematics
grades (r=0.79).

Performance-Based Measures

To measure students’ attention, we used the children’s
version of the ANT (Fan et al., 2002) developed by
Rueda et al. (2004). Based on the tripartite model of
attention (Posner & Petersen, 1990), this task assesses
three networks: alerting (i.e., ability to maintain a state
of vigilance to environmental stimuli), orienting (i.e.,
ability to direct and limit attention to specific stimuli),
and executive attention (i.e., ability to resolve conflicts
among responses). The ANT is composed of 24 practice
trials, followed by three blocks of 48 test trials each. Test
trials represented one out of 12 conditions: 3 Flankers
(neutral, congruent, and incongruent) X 4 Cues (none,
central, double, and orient). Mean reaction time (RT)
in milliseconds and mean accuracy were extracted for
each condition, using an Excel macro (Fan et al., 2001)
following the guidelines of Conners et al. (2000). To
quantify the three attention networks, we compared mean
RT between no cue and double cue conditions (alerting),
central cue and orient cue conditions (orienting), and
congruent and incongruent flanker conditions (executive
attention). Whereas lower scores in alerting and orienting
indicate faster cue-related performance, higher scores in
executive attention indicate worst performance.

Data Analyses

All analyses were performed with SPSS (v. 27), except the
Confirmatory Factor Analyses (CFA), which were conducted
with R (v. 4.1.0) (https://www.R-project.org).

Confirmatory Factor Analyses

CFA models were fit using the robust variant of weighted
least squares-mean and variance adjusted (WLSMYV) esti-
mator in Lavaan (Rosseel, 2012), as recommended for
models with categorial data (Li et al., 2016). So that all
factor loadings could be freely estimated, latent vari-
ables were scaled by imposing unit of loading identifica-
tion constraints (i.e., factors’ variance was constrained
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to 1). First, we tested a non-hierarchical 8-factor model
with 25 items, in which the eight facets were allowed to
intercorrelate. In case of non-convergence or misfit, we
identified the sources of the problem, re-specified the
model accordingly, and re-ran the analyses. To assure
this non-hierarchical model provided the best fit to the
data, we additionally tested a hierarchical model with
CHIME-Cpt factors as second-order factors loading on a
single first-order factor, and a unifactorial model with all
items loading on a single mindfulness factor. To evalu-
ate model fit, the following fit indices were examined
(Kline, 2016): chi-square statistic (¥*) along with y%/
df statistic, confirmatory fit index (CFI), Tucker-Lewis
index (TLI), root-mean-square error of approximation
(RMSEA), and standardized root-mean-square residual
(SRMR). We used y?/df values <2 and 3, CFI and TLI
values >0.95 and 0.90, RMSEA <0.06 and 0.10, and
SRMR values < 0.06 and 0.09 as indicators of acceptable
and good model fit, respectively (Hu & Bentler, 1999;
Schermelleh-Engel et al., 2003). For the model present-
ing the best-fit indices, we examined items’ factor load-
ings, McDonald’s omega, and item-total correlations. We
also made a stringent test to factors’ internal structure by
computing the average variance extracted (AVE), with
values above 0.50 indicating good convergent validity. To
test discriminant validity between the CHIME-Cpt sub-
scales, each AVE’s factor was compared with the squared
correlation of that with other factors, with superior AVE
indicating good discriminant validity (Hair et al., 2010).

Correlation Analyses

To examine the convergent and discriminant validity of
CHIME-Cpt and external correlates, we conducted corre-
lations between all CHIME-Cpt facets with the children-
rated positive and negative affect as well as five quality of
life dimensions, the teacher-rated measures of inhibition,
inattention, and emotional lability, and the performance-
based attentional measures extracted from ANT. For these
analyses, we computed Pearson’s correlations coefficients,
except for the accuracy-based ANT measures. Due to severe
deviations from the normal distribution in some conditions
(Sk>131 and/or Ku >110l), Spearman’s rank-order correla-
tions were used instead.

Regression Analyses

To examine the degree to which mindfulness facets predicted
academic achievement, we conducted a two-step regression
analysis. In the first step, we introduced gender, mother’s
educational level, and age as predictors. In the second step,
we added the CHIME-Cpt facets.
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Results
Confirmatory Factor Analyses

The first CFA on the non-hierarchical 8-factor model
revealed that the covariance matrix of latent variables was
not positive definite, due to correlations above 1 involv-
ing the accepting and non-judgmental attitude facet. This
was also found to have items with low factor loadings
(all < 0.42), and an unacceptable index of internal consist-
ency (o= 0.40). Based on these findings, we removed this
facet and conducted a new CFA. Results on the non-hierar-
chical 7-factor model with 22 items revealed a good model
fit: ¥> (188, N=223)=236.06, y*/df =1.256, CFI=0.96,
TLI=0.95, RMSEA =0.03 [90% CI: 0.02 to 0.05], and
SRMR =0.05. The hierarchical 7-factor model also pre-
sented an acceptable model fit: ;(2 (202, N=223)=269.98,
7Hdf=1.337, CFI=0.94, TLI=0.94, RMSEA =0.04
[90% CI: 0.03 to 0.05], and SRMR =0.06 (similar to what
happened with the non-hierarchical 8-factor model, the
hierarchical 8-factor model did not converge). Unaccep-
table fits were found for the unidimensional model either
with all items, y* (209, N=223)=400.75, y*/df =2.609,
CF1=0.84, TLI=0.82, RMSEA =0.06 [90% CI: 0.06 to
0.07], and SRMR =0.08, or without the three items of
the accepting and non-judgmental attitude facet, * (275,
N=1223)=482.45, y*/df=1.162, CFI=0.84, TLI=0.83,
RMSEA =0.06 [90% CI: 0.05 to 0.07], and SRMR =0.08.
In sum, the non-hierarchical model presented the best fit
and was considered in the subsequent analyses. Still, as
the hierarchical model also fitted the data well, this model
was only used to test the reliability of a total mindfulness
score.

Table 1 presents descriptive statistics for all items and
facets of the 7-factor CHIME-Cpt, including factor loadings,
which ranged from 0.34 to 0.80 (all ps<0.001). As detailed
in Table 2, McDonald’s omega varied between 0.54 and 0.79;
item-total correlations varied between 0.32 and 0.67; AVE
was below 0.50 for all facets (range =0.28-0.49), except for
the external awareness facet (0.54); and the squared correla-
tions between facets were below AVE for all facets, except for
the decentering and non-reactivity facet as well as the relativ-
ity of thoughts facet. Table 3 presents the correlations among
CHIME-Cpt facets, which ranged from 0.11 (between exter-
nal awareness and acting with awareness) to 0.55 (between
decentering and non-reactivity and relativity of thoughts). To
analyze the adequacy of using a total score of mindfulness, we
additionally examined the internal consistency of the higher-
order factor of the hierarchical model. As recommended by
Flora (2020), we computed the omega-higher-order (w,,,),
which represents the proportion of total-score variance that is

due to the higher-order factor. The reliability of the total score
with respect to the overall construct of mindfulness was 0.75.

Correlation Analyses

The associations between CHIME-Cpt facets and external
correlates are presented in Table 3. Overall, we found that
CHIME-Cpt facets were positively related to positive affect (rs
range =0.25-0.38, ps <0.05), except openness to experience and
acting with awareness, which were negatively related to positive
(r=—0.35) and negative affect (r= —0.22), respectively. More-
over, results showed that all quality of life dimensions were posi-
tively correlated with external awareness (rs range =0.28-0.37,
ps<0.05), and negatively correlated with openness to experi-
ence (rs range= —0.32-0.26, ps <0.05). There were positive
associations between the majority of the quality of life dimen-
sions and decentering and non-reactivity as well as relativity
of thoughts (rs range =0.15-0.21, ps <0.05). There were only
a few significant correlations between CHIME-Cpt facets
and teacher-rated measures, all of them with low magnitude
(r<l.16l). Concerning the correlations among CHIME-Cpt fac-
ets and ANT measures (cf. Table 4), major findings involved
the external awareness facet. This was positively correlated with
alerting attention and RT in no cue and incongruent flanker con-
ditions (rs range=0.27-0.34, ps <0.05), and negatively corre-
lated with accuracy in center cue (r= —0.27) and congruent
flanker (r= —0.28) conditions.

Regression Analyses

Step 1 of the regression analysis was significant, R?=0.23,
F(3,205)=19.82, p<0.001. Only mothers’ educational level
was found to predict academic achievement (b=0.49). When
CHIME-Cpt facets were included on Step 2, there was a sig-
nificant increase in the amount of variance explained, R? =0.28,
Fhange(7, 198)=2.25, p=0.03. In addition to mothers’ educa-
tional level (b=0.48), two CHIME-Cpt facets were found to
uniquely predict academic achievement, namely, external aware-
ness (b= —0.16), and openness to experience (b= —0.17).
Complete results are presented in Table 5.

Discussion

Despite the increasing interest in studying mindfulness
in childhood, valid and reliable multifaceted measures of
dispositional mindfulness are scant (Calvete & Royuela-
Colomer, 2016), especially in the Portuguese context. This
study aimed to develop the Portuguese version of the 8-fac-
tor CHIME-A (Johnson et al., 2017), and test its suitability
for 9-10-year-olds.

@ Springer
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Table 1 Descriptive statistics and factor loadings of the 22-item CHIME-Cpt with 7 facets

Subscales

M DP Sk Ku A

Internal awareness

1. When my mood changes (for example, I am happy and suddenly become sad), I notice it straight away
2. When I talk to other people, I notice what emotions I am feeling (for example, if I am angry or happy)

3. I notice the emotions I am feeling as they are happening (for example, I notice when I am becoming angry)

External awareness

4. I notice details in nature (like the color of the sky, or the shape of trees and clouds)

5. I pay attention to the feeling of things like the wind in my hair or sunshine on my face

6. I notice the sounds around me, such as birds chirping or cars passing

Acting with awareness

7. 1 break or spill things because my thoughts are elsewhere (in other words, I am distracted)
8. I get distracted about past events (such as a grade I got) or future ones (like the present I want to get)

9. At school, when I walk from the classroom to other places (for example, canteen/gym) my mind is else-

where
Decentering and non-reactivity

10. I am able to back off from bad thoughts and feelings, when I realize I am paying them too much attention
11. I am able to notice my thoughts and feelings without getting tangled up in them
12. I notice my thoughts and feelings and can observe them as if they were from somebody else

Openness to experience

13. I try to stay busy to keep certain thoughts or feelings out of my mind
14. When I feel difficult emotions, I try to do something for them to disappear
15. Since I don’t like to be angry or scared, I try to make those feelings disappear

16. Whenever possible, I try to avoid the feelings that give me pain
Relativity of thoughts

17. I realize my thoughts aren’t always facts (in other words, they only exist only in my head)
18. I realize that my point of view is not always based on facts (that is, what happens in real life)

19. I am aware that my point of view could change
Insightful understanding

20. When I notice that I have made things more complicated than they really are, it makes me smile
21. When I have given myself a hard time without needing to, I can laugh about it
22. 1 am able to smile to myself, when I have made a big deal out of a small problem (for example, when I

threw a tantrum for no reason)

357 128 0.06 -0.68

258 1.70  0.89 -049 41
394 183 -0.30 -131 .69
418 1.64 —-037 —-1.12 .63
473 124 -0.80 -0.14

472 145 -0.84 -0.36 .69
470 152 -091 -0.35 .78
477 150 -094 -0.39 .74
401 123 —-036 -0.64

432 165 —-080 —-0.54 .49
324 173 009 -129 .72
448 165 —-0.84 —0.55 47
3.60 1.44 0.07 -0.94

395 1.79 -0.18 —1.43 .68
3.69 1.86 —0.07 —1.44 .63
317 188 030 -138 .64
285 137 046 -0.70

321 1.71 022 -1.17 .68
270 1.73  0.57 -1.00 .80
2778 1.80 054 -1.10 .68
274 178 054 -1.11 .61
381 1.19 -0.11 -0.59

380 1.69 -0.18 —-1.20 .50
337 158 031 =092 51
427 1.64 —-053 -0.89 .62
285 133 044 -0.67

2779 1.82 061 -1.04 .34
323 1.99 0.9 -1.55 .65
252 175 0.84 -0.66 .55

The accepting and non-judgmental attitude facet of the original CHIME-A was removed. The items were freely translated to English

Table 2 Reliability (McDonald’s omega), item-total correlations
range, average variance extracted (AVE), and highest square correla-
tion (HSC) of the CHIME-Cpt facets

Subscales ®  Item-total cor- AVE HSC
relations range
Internal awareness .61 .35-46 34 29
External awareness 718 .59-.64 .54 23
Acting with awareness 58  .35-43 32 15
Decentering and non-reactivity .68  .45-.54 42 .30
Openness to experience 19 .50-.67 49 23
Relativity of thoughts 56 .37-37 .30 .30
Insightful understanding 54 .32-39 28 18

@ Springer

Overall, the results confirmed the multifaceted nature of
CHIME-Cpt for Portuguese children. However, the analy-
ses led us to drop the accepting and non-judgmental attitude
facet. The original authors have already suggested that the eight
mindfulness dimensions assessed by the CHIME-A could not be
present in younger children (Johnson et al., 2017). Still, we do
not think this is the case for the accepting and non-judgmental
attitude facet, which was already found to be present in younger
participants. For example, other mindfulness measures tested
with 10-17-year-olds found evidence for a 2-factor mindfulness
structure, being one of the facets accepting without judgment
(Greco et al., 2011). We believe that this CHIME facet may have
not worked properly, likely due to the content and wording of
the items. On the one hand, as suggested by Baer et al. (2006),
the content of those items may be inadequately capturing the
quality of accepting and being non-judgmental. These authors
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Table 4 Descriptive statistics of ANT measures and correlations with CHIME-Cpt facets

Descriptives Correlations® with CHIME-Cpt facets
M SD Internal awareness External  Acting with Decentering Openness to Relativity  Insightful
awareness awareness and non-reac-  experience  of thoughts understand-
tivity ing

Reaction times (ms)

Flanker

Congruent 771.89 101.35 .001 .19 .04 13 —.11 13 .14

Incongruent 862.22 109.02 .09 32% .03 22 -.07 13 18

Neutral 751.04  97.08 .02 .25 .03 .20 —.13 .09 13
Cue

No 861.18 98.62 .02 34% .13 18 -.12 .16 17

Double 764.48 100.44 .01 18 —.01 18 -.10 .10 11

Center 798.49 10791 .02 25 .01 .20 —.15 .16 11

Orient 756.04 103.39 .10 25 .01 17 —.05 .04 21
Accuracy

Flanker

Congruent 0.96 0.06 —.24 —.28% .14 -22 .23 —.06 —.29%

Incongruent 0.94 007 -.22 -.07 22 -.18 A1 —-.24 -.05

Neutral 0.96 0.06 —.22 —.08 27* -.12 .07 -.03 -.22
Cue

No 0.94 007 -.24 —.18 27% -.12 .04 —-.16 -.22

Double 0.96 0.06 —.33* —.10 23 —.30% 24 -.14 -.12

Center 0.96 0.06 -.19 —.27% 12 —.11 .16 -.21 -.12

Orient 0.96 0.06 -—.18 -.04 21 —-.16 .10 —.01 -.22
Attention networks (based on reaction times)

Orienting 4245 6051 -.13 .02 <.001 .07 -.19 21 —.15

Alerting 96.71 57.08 .01 27% 25 —-.01 —-.04 .10 .10

Conflict 90.33  69.66 .15 23 —-.01 15 .05 .03 .09

 Pearson’s correlation coefficients were computed, except for correlations involving accuracy, in which Spearman’s rank-order correlation was

used
*p<.05

Table 5 Parameter estimates for the regression model predicting aca-
demic achievement

Predictors B b t

Step 1

Gender -0.05 -.03 —0.48
Mothers’ educational level 0.31 49 7.68%%*
Age 0.17 .08 1.19
Step 2

Internal awareness -0.01 -.02 -0.26
External awareness -0.11 —-.16 —2.30%
Acting with awareness 0.06 .10 1.45
Decentering and non-reactivity 0.09 15 1.84
Openness to experience -0.10 —.17 —2.13%
Relativity of thoughts —0.06 -.09 -1.21
Insightful understanding -0.02 -.03 -0.44

“p<.05. #¥p < .01, #*¥p < 001

@ Springer

reported problems in measuring this dimension even in adults.
On the other hand, the wording of the items using abstract terms
(e.g., “I notice my mistakes without getting annoyed/angry with
myself” or “Even when I make a big mistake, I am kind and
patient with myself.”) may require high levels of metacognition,
perhaps not yet present in 9-10-year-olds (Greco et al., 2011).
Moreover, in line with Piaget’s (1965) moral development the-
ory (for a review see Rook et al., 2021) , up to 10 years of age,
children believe that, due to its negative consequences, misdeeds
are automatically punished (i.e., immanent justice). This rea-
soning may make it hard for them to conceive of the idea that
people can be uncritical toward mistakes, which is at the core of
the accepting and non-judgmental attitude facet. Although the
items were properly understood in the pilot testing, it should be
noted that this only involved four children, interviewed under
controlled situations, and stimulated to reflect more deeply on
the items. In the main study, the scale was administered to chil-
dren in full-range classrooms, provided with minimal assistance.
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Thus, additional work seems needed to identify the best items to
adequately measure this facet in children.

After removing that facet, results showed that the non-
hierarchical 7-factor CHIME-Cpt composed of 22 items
achieved an acceptable model fit. Although this model pre-
sented the best-fit indices than the hierarchical model, the
fit of the latter was also acceptable supporting the use of
an overall mindfulness score, which achieved good inter-
nal consistency (w,,=0.75). All facets were also found to
have adequate internal consistencies (ranging from 0.54 to
0.79) and item-total correlations (ranging from 0.32 to 0.67),
suggesting acceptable reliability of each facet, similarly to
what was found with the original CHIME-A (Johnson et al.,
2017). Moreover, correlations between facets ranged from
low to moderate, indicating that the instrument measures
distinct facets of mindfulness in young children. However,
a stringent test to the convergent and discriminant validity
of the facets—via an examination of AVE and its compari-
son with the squared correlations between facets—produced
less than desirable results. Except for the external awareness
facet, AVE for all others was below 0.50. Also, except for
two facets (viz., decentering and non-reactivity, relativity
of thoughts), the squared correlations between facets were
below AVE values. These less than perfect results can be
related to the young age of the participants as well as to
some degree of overlap between mindfulness dimensions
(Greco et al., 2011). Future studies should conduct further
tests on CHIME-Cpt and inspect whether AVE-related
issues were specific to this sample or if item modifications
are warranted.

Regarding the correlations of CHIME-Cpt with exter-
nal correlates, we found that most CHIME-Cpt facets were
positively associated with adaptive traits, such as positive
affect and quality of life dimensions, and were negatively
associated with maladaptive traits, such as negative affect,
which is consistent with previous studies (for similar results,
see Ciesla et al., 2012; Cortazar & Calvete, 2019; Cunha
et al., 2013; Johnson et al., 2017). Two worth-mentioning
findings were that children who scored higher on external
awareness reported a higher positive affect and quality of
life; and children who scored higher on acting with aware-
ness reported a lower negative effect. This pattern of results
is one of the most consistent ones in the literature relating
to dispositional mindfulness and psychological health (Baer
et al., 2006; Cortazar & Calvete, 2019; Johnson et al., 2017).

Despite this overall alignment with prior research, provid-
ing further support to CHIME-Cpt validity, an unexpected
finding was found: openness to experience was negatively
related to positive affect and quality of life dimensions. In
other words, children who reported avoiding the presence
of difficult emotions and thoughts seemed to experience
higher positive feelings and quality of life. This result is
not aligned with those reported by Johnson et al. (2017).

We believe this discrepancy may be due to a combination
of our child sample with the facet itself, which was fully
composed of reversed items (e.g., “I try to stay busy to keep
certain thoughts or feelings out of my mind.”; “Whenever
possible, I tried to avoid the feelings that caused me pain.”).
Despite their advantages (e.g., reduced acquiescence bias),
reversed items may not be measuring the same construct as
positively worded items (Reise & Waller, 2009) and may
create confusion among respondents, mainly in children
(J6zsa & Morgan, 2017). Due to their developing verbal and
cognitive skills, children may struggle to interpret reversed
items. Likely, this is even more problematic when measuring
abstract concepts, such as openness to experience, dependent
upon respondents’ metacognitive abilities. Future research
seems needed to inspect whether these reversed items are
negatively impacting the interpretation of the facet, par-
ticularly in child respondents. Other sources for a poten-
tial misinterpretation of this facet should be inspected as
well. Indeed, although the correlational nature of our study
impedes us to make inferences about the direction of the
relationships, it might well be the case that children with
higher levels of positive affect and quality of life rarely have
negative emotions or thoughts. Being this the case, it would
be not surprising to see 9-10-year-olds interpreting this lack
of negative inner experiences as avoidance.

Concerning the correlations of CHIME-Cpt with teacher-
rated measures (inhibition, inattention, and emotional lability),
we found a handful of low correlations. These findings were not
aligned with past studies, showing links between mindfulness
and these cognitive and emotional dimensions (Shin et al., 2016;
Tomlinson et al., 2018). Still, we advise caution in interpreting
the absence of these relationships as a threat to CHIME-Cpt
validity. Actually, we believe this lack of findings is explained
by contextual factors. Due to the COVID-19 pandemic, when we
collected all measures (September 2020), children and teachers
had been in 6 months without face-to-face classes. Therefore,
it might have been a mismatch between teacher and children’s
ratings, with teachers using old information as a reference to fill
in the questionnaires.

Further analyses with a subsample examined the link
between CHIME-Cpt facets and ANT measures. Due to the
reduced sample size (n=>54), these analyses were slightly
underpowered and thus of exploratory nature. Findings
revealed only a few correlations, with two noteworthy find-
ings involving RT and accuracy. Concerning RT, we found
that higher external awareness was associated with lower RT
in the no cue and incongruent conditions and with higher
alerting attention. This means that children who were more
aware of the environment performed worst in difficult con-
ditions requiring sustained attention (such as the absence
of a cue to signal the appearance of the target). However,
they performed better in the presence of an alerting cue,
which redirected their attentional focus. Rueda et al. (2004)

@ Springer
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already reported this attentional pattern in younger children.
Concerning accuracy, we found that higher external aware-
ness (in the congruent and center cue conditions) and higher
internal awareness (in the double cue condition) were associ-
ated with less accurate responses. Caution is needed when
interpreting these findings due to the reduced sample and
very high accuracy rates (average of 96%), probably indi-
cating ceiling effects, as suggested by past studies (Felver
et al., 2017). Clearly, more research with larger samples is
needed to understand the associations between CHIME-Cpt
and ANT measures.

To test CHIME-Cpt predictive validity, we examined the
degree to which its facets predicted academic achievement,
above and beyond gender, mother’s educational level, and
age. Consistent with previous studies, mothers’ educational
level predicted better academic achievement (Zupancic et al.,
2016). Notably, mindfulness facets also contributed to aca-
demic achievement, after controlling for these socio-demo-
graphic factors (for similar findings, see Caballero et al.,
2019). Specifically, the two CHIME-Cpt facets with predic-
tive value were external awareness and openness to experi-
ence. However, the association was negative. Children who
considered themselves as being more intentionally aware
of environmental stimuli or as being more able to allow the
presence of difficult emotions and thoughts achieved poorer
grades in school. These findings raise questions about the
advantages of having high levels of external awareness and
openness to experience, and, consequently, of implementing
interventions to increase those levels. This is not a new issue
(Maynard et al., 2017).

Tharaldsen (2012) found that, after a mindfulness
intervention with fourteen 90-min sessions aimed to
increase, for example, awareness and acceptance of inner
experiences, adolescents experienced a deterioration in
life satisfaction and psychological symptoms. The author
suggested that the mindfulness-related practice increased
adolescents’ focus on troublesome emotions and the use
of maladaptive coping strategies. It may be the case that
some facets of mindfulness may be more confusing than
beneficial for young people (see also Maynard et al.,
2017). This may be related to their reduced, if any, medi-
tation experience along with their insufficient cognitive
skills to properly apply mindfulness practices and benefit
from them (Greco et al., 2011). For example, high levels
of external awareness may be helpful in school if children
orient their attention toward the teacher, but they may
have a detrimental effect if attention is directed to what
is happening outside. Despite becoming a key area of
inquiry, the potential disadvantages of having (or pro-
moting) high levels of some mindfulness facets warrant
future investigation. Multifaceted and brief self-report
measures, such as the CHIME-Cpt, can be particularly
useful to that end.

@ Springer

Limitations and Future Directions

When interpreting current findings, at least four limita-
tions should be kept in mind. First, because our study was
cross-sectional and correlation in nature, no developmental
conclusions or causal inferences can be made. It would be
important to conduct longitudinal and intervention studies
to examine the link between mindfulness facets, external
correlates, and academic achievement. These studies could
help us to understand some unexpected findings, such as
those involving the openness to experience facet. Despite the
mindfulness-based assumption that avoiding inner experi-
ences is always bad (i.e., fallacy of uniform efficacy), it has
been suggested that the efficacy of regulatory behaviors may
vary across time and contexts (Bonanno & Burton, 2013). In
other words, depending on the situation, low levels of open-
ness to experience may actually be helpful for children to
deal with some negative emotions and thoughts. Though our
design impedes us to test this hypothesis, this certainly is an
interesting research avenue for scholars in the field to pursue.

Second, we do not know if our child participants had
experience with mindfulness, despite the inclusion of mind-
fulness practice in Portuguese school contexts being very
rare. Some facets are particularly sensitive to mindfulness
practice, which can change their interpretation and links
with other constructs (Greco et al., 2011). More research is
needed to understand whether mindfulness experience may
affect CHIME-Cpt facets. This can eventually help in the
interpretation of some unexpected findings here reported.

Third, academic achievement was only measured through
Portuguese and Mathematics grades. Despite being the main
subjects in Portuguese primary schools, other subjects may be
more related to some facets of mindfulness. Indeed, previous
findings suggested that the role of mindfulness in academic
achievement may vary across subjects. For example, in Grades
1-4, Bakosh et al. (2018) found that a 90-day mindfulness inter-
vention with 10-min daily practice improved students’ grades in
Mathematics and Social Studies, but not in Science. Therefore,
to deepen our understanding about the link between mindfulness
facets and academic achievement, future investigations should
consider different school subjects.

Finally, we only provided preliminary validity evidence
of the CHIME-Cpt in a sample of 9-10-year-olds. We did
not administer other well-established mindfulness measures
(e.g., CAMM or MICA) and did not test temporal stabil-
ity. Future research should gather more evidence on the
psychometric properties of this instrument. There is a need
for more evidence on CHIME-Cpt’s convergent/divergent
validity, including on its facets’ association with behavioral
measures of mindfulness, such as the Breath Counting Task
(Gomis, 2018). Additionally, it would be relevant to admin-
ister this scale to other age groups and examine its temporal
stability as well as its sensitivity to detect treatment effects.
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In future tests, particularly, attention should be given to the
items measuring the accepting and non-judgmental attitude
facet (removed after CFA) and to the openness to experi-
ence facet (fully composed of reversed items). The scale here
validated also represents a starting point for fine-grained
analyses to deepen our knowledge about mindfulness among
Portuguese-speaking children and encourage cross-cultural
comparisons. Given its multifaceted nature, CHIME-Cpt can
provide insights into the mindfulness facets linked to well-
being and academic outcomes and give useful indications for
the development of evidence-based interventions capable of
increasing children’s quality of life.
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