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Semantic memory (SM) is a type of long-term memory associated with the storage
of general information about the world. Here we assessed the characteristics of
the SM battery, developed by Catricalà et al. (2013), in a sample of Colombian
children. This battery was originally conceived to evaluate adults, and features six
subtests that assess SM in diﬀerent modalities, using a common set of 48 stimuli
in both living and nonliving categories. The design of the current study is of a
cross-sectional and exploratory type. The sample was composed of 111 children,
57 boys (51%) and 54 girls (49%), who were 6 (n = 68) and 7 (n = 43) years old
and had no intellectual disability. Robust linear regression models and correlation
networks were used. We found an eﬀect of age on general intelligence after
correcting for gender, and no diﬀerences on the six subtest scores after corrections
for gender and age were performed. Furthermore, age was found to be positively
associated with the naming of colored photographs (β = .75, p = .039), naming in
response to an oral description (β = 1.81, p = .039), picture sorting at four levels
(β = 7.22, p = .029), and sentence veriﬁcation (β = 26.66, p = .01). In addition,
there were diﬀerences between the results obtained in adults in the original study
and in the children of our study. This exploratory study supports the feasibility
of the Spanish translation of the Catricalà et al. (2013) battery to assess SM in
children with a nonclinical condition. Future studies are needed to evaluate the
psychometric properties of this SM battery, and to corroborate and expand our
ﬁndings in a larger sample of control children, and in children with some degree
of intellectual disability or suﬀering of some neurodegenerative or psychiatric
conditions.
Resumen.
La memoria semántica (SM) es un tipo de memoria a largo plazo asociada con
el almacenamiento de información general sobre el mundo. Aquí evaluamos las
características de la batería SM, desarrollada por Catricalà et al. (2013), en
una muestra de niños colombianos. Esta batería fue concebida originalmente
para evaluar adultos, y presenta seis subpruebas que evalúan SM en diferentes
modalidades, utilizando un conjunto común de 48 estímulos en las categorías de
vida y no vida. El diseño del presente estudio es de tipo transversal y exploratorio.
La muestra estaba compuesta por 111 niños, 57 niños (51%) y 54 niñas (49%),
que tenían 6 (n = 68) y 7 (n = 43) años y no tenían discapacidad intelectual. Se
utilizaron modelos de regresión lineal robustos y redes de correlación. Encontramos
un efecto de la edad en la inteligencia general después de corregir por género, y
no hubo diferencias en las seis puntuaciones de la subprueba después de realizar
correcciones por género y edad. Además, se encontró que la edad se asociaba
positivamente con el nombramiento de fotografías en color (β = .75, p = .039),
nombrando en respuesta a una descripción oral (β = 1.81, p = .039), clasiﬁcación
de imágenes en cuatro niveles (β = 7.22, p = .029) y veriﬁcación de oraciones
(β = 26.66, p = .01). Además, hubo diferencias entre los resultados obtenidos
en adultos en el estudio original y en los niños de nuestro estudio. Este estudio
exploratorio respalda la viabilidad de la traducción al español de Catricalà et al.
(2013) batería para evaluar SM en niños con una condición no clínica. Se necesitan
estudios futuros para evaluar las propiedades psicométricas de esta batería SM, y
para corroborar y expandir nuestros hallazgos en una muestra más grande de niños
control, y en niños con algún grado de discapacidad intelectual o que padecen
algunas condiciones neurodegenerativas o psiquiátricas.
Keywords.
Memoria semántica; Assessment; Colombian Children; Neuropsychological evaluation.
Palabras Clave.
Semantic Memory; Evaluación; Niños colombianos; Evaluación neuropsicológica.
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1. Introduction
Semantic memory (SM) is deﬁned as a type of long-term
memory associated with the storage of general information about the world, including knowledge of objects or
concrete elements (Antonucci & Reilly, 2008; Tulving,
1972, 1983, 1985; Tulving & Craik, 2000). SM also includes concepts, and relationships, and it excludes procedural knowledge (De Vega, 2007; Diges & Perpiñá, 2008).
Studies assessing SM are generally conducted in adult
population and are related to cognitive impairment, Alzheimers disease or semantic dementia (Bozeat et al.,
2000; Portin et al., 2000). However, the assessment of
SM in children is considered relevant because SM has
been shown to be related to acquisition of new learning
(Bauera et al., 2020; Garrido et al., 2018; Wang et al.,
2017). Robertson and Kohler (2007) have found that semantic competence in tasks associated with recognition
memory tests in 4-6 years old children is a predictor of
recognition performance, even if access to semantic information is not required. Furthermore, studies have
found relationships between SM and some disorders. In
particular, Gaye Vaurio (2004) found that the SM network in children with Attention Deﬁcit Hyperactivity
Disorder (ADHD) is less eﬃcient than in children without ADHD, thus showing signiﬁcantly less beneﬁt from
priming when target words were more abstractly related
to their priming word. On the other hand, Rzezak et al.
(2011) showed that children with temporal lobe epilepsy
have impairments in functions related to tasks of SM,
including word deﬁnition, sentence repetition, and category ﬂuency.
The assessment of SM is complex as there is no single way to measure it. Among the tasks commonly
used to assess it are semantic associations, semantic ﬂuency, and the picture naming task (Martínez-Cuitiño &
Jaichenco, 2012). Some of the tests that are used for
assessing SM include Wechsler Memory Scale-Revised
(WMS-R; Spaan, 2016; Wechsler, 1987), the vocabulary subtest of the Wechsler Intelligence Scale (WISC;
Lah & Smith, 2014), the verbal ﬂuency portion (animals
and foods) of the Boston Naming Test (Kaplan et al.,
1983; see also Smith & Lah, 2011), and the Semantic
and Episodic Memory Test (Vallet et al., 2017). However, some tasks may be considered more precise and
sensitive than others by diﬀerent authors. For example, according to Verma and Howard (2012), the naming
task can account for subtler deﬁcits and they consider
ﬂuency tasks to be more sensitive for the detection of
semantic alterations. Furthermore, (Martínez-Cuitiño
& Jaichenco, 2012) note that in the evaluation of SM,
the types of sensory information involved in their recovery must be taken into account because they may
have consequences on performance. Tomasello et al.
(2017) argue that learning of semantic relationships between words, objects, and actions leads to the gener-
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ation of distributed circuits that form the motor and
visual brain regions representing speciﬁc object properties (e.g., color) and thus are not only modality speciﬁc
but also property speciﬁc (Kiefer & Pulvermüller, 2012;
Martin, 2015). Consequently, SM assessment must be
multimodal, that is, consider diﬀerent sensory modalities (e.g., verbal, visual, and auditory) and multiple response modalities (e.g., written denomination, oral denomination, and drawing) by presenting predetermined
stimuli in diﬀerent forms (Pulvermüller, 2013).
Recently, Catricalà et al. (2013) developed a battery
of six diﬀerent SM tests to evaluate the state of an adult
person at a conceptual and features level along diﬀerent
modalities (naming a colored picture, naming in response
to an oral description, word–picture matching, picture
sorting, free generation of features, and sentence veriﬁcation). The authors included variables shown to inﬂuence
performance on SM tests, such as the familiarity of the
concepts or objects used (Funnel & Sheridan, 1992), the
semantic relevance of the stimuli used in the test (Sartori
& Lombardi, 2004), the semantic distinction of the stimuli (Cree & McRae, 2003; Zannino et al., 2006), and the
manipulability of the stimuli (Filliter et al., 2005). The
psychometric properties of this instrument showed a signiﬁcant correlation between the tests, with the exception
of the word–picture matching test with picture sorting
and free generation of features (Catricalà et al., 2013).
The positive relationships found among tests suggest that
they assess common aspects of SM, while also showing
some diﬀerences related to speciﬁc tasks and application
modalities (Catricalà et al., 2013).
Considering that only few studies assess SM in children and the need to implement scales that evaluate SM
with an approach that includes both the conceptual and
features level and diﬀerent evaluation modalities on the
same scale, the main goal of the present study is to explore the characteristics and study the feasibility of the
battery developed by Catricalà et al. (2013) in a nonclinical sample of Colombian children. By doing this,
more speciﬁc results could be obtained to ultimately
contribute to improve diagnosis and treatment of SM
alterations present in highly prevalent disorders in children, such as epilepsy, head injuries, ADHD, and autism.

2. Subjects and Methods
2.1 Subjects
This study was of a cross-sectional and exploratory types
(Díaz Narváez, 2009; Hulley et al., 2007), being its main
purpose to shed light on the feasibility of a recently proposed battery to assess SM in children, using a battery
that had been previously proposed, validated, and applied in adults, which had not been previously described
in another study (Sim & Wright, 2002).
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Figure 1

Location of Barranquilla in South America (left). The Atlántico Department is located in the Northwestern region
of Colombia (center). Barranquilla (right) has a population of ∼1.3 million and is both the capital of the Atlántico
Department and the largest city of the Caribbean Coast region of Colombia

The sample was gender and aged-balanced, and consisted of 111 children (57 [51%] boys, 44 [49%] girls) aged
6 (n = 68 [61%]; 51% male) and 7 (n = 43 [39%]; 51%
male) years old, enrolled in ﬁrst and second grades in
elementary schools and attending private and public institutions in the city of Barranquilla, Colombia. Barranquilla is the capital of the Atlántico Department, which
is located on the Northern Colombian Caribbean coast
(Figure 1), and its population is a mixture of Aboriginal
Amerindian communities with Spaniards and Africans,
with the later immigration of Syrians and Lebanese, Sephardi Jews, Germans, Italians, and English immigrants
(Villalón, 2008; Wabgou et al., 2012).
Sample size was considered following the Catricalà et
al. (2013) study, and taking a similar number of participants. Among the inclusion criteria, we have that children must be enrolled in public and private elementary
schools in the city, and between 6 and 7 years old. Children with brain trauma or some type of diagnosed brain
damage or mental disorder were excluded. The study
was approved by the Direction of Research, Development and Innovation at Universidad del Norte, Barranquilla, Colombia (approval # 2017-03). Before administering the tests, a parent or guardian responsible for
each participant read and signed an informed consent describing the study and authorized the childs participation.
Children also read and signed an assent form with the assistance of the evaluator. The study followed the principles
outlined in the Declaration of Helsinki WMA 2013.
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2.2 Instruments
2.2.1 Kaufman Brief Intelligence Test (Kaufman &
Kaufman, 1990)

The Kaufman Brief Intelligence Test (KBIT) measures
general intelligence in children, adolescents, and adults
(4 to 90 years old). This test was used to have a reliable
measure of the intellectual level of the study children as
a control variable. It includes two vocabulary subtests
and one matrix subtest. According to the test guidelines
and the age of the study participants, only one vocabulary test and the matrix subtest were applied. In
the vocabulary test, the children observed images of diﬀerent objects (e.g. bed, lamp) and had to answer the
question “what is this?”
In the matrices subtest, children observed images with
ﬁgures or matrices that always had a blank space that
should be completed with another ﬁgure. Children should
select which shape would best complete the sequence among
some response options. The score for each question in
both subtests ranges from 1 to 0. The completed KBIT
produces verbal, non-verbal, and composite IQs as a summary of overall performance on the test. Concurrent validity studies of the KBIT have been carried out with other
instruments to evaluate intelligence, obtaining adequate
results regarding the properties of the test Hays et al.,
2002; Naugle et al., 1993; Prewett, 1995.
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Table 1

Demographic characteristics of the study population
Median (MAD) [Range]
Variable
Female
Male
W
(n = 54)
(n = 57)
Age (years)
6 (0) [6–7]
6 (0) [6–7]
1543.5
KBIT intellect
110.5 (13.3) [68–140]
109 (14.8) [91–141]
1647
Semantic task
• Naming of colored photographs
40.5 (3.7) [31–46]
40 (4.4) [33–47]
1812
• Naming in response to an oral description
36 (4.4) [26–48]
37 (4.4) [27–46]
1437
• Word-picture matching test
47 (1.5) [40–48]
47 (1.5) [35–48]
1416.5
• Picture sorting at four levels
173.5 (17) [83–192]
172 (19.3) [108–192]
1556
• Free generation of features
142 (14.1) [77–258]
141 (32.6) [30–233]
1689
• Sentence veriﬁcation
403 (60) [48–478]
413 (35.6) [48–465]
1532
KBIT = Kauﬀman Brief Intelligence Test; MAD = median absolute deviation; W = MannWhitney
statistic; p = p-value.

2.2.2 Italian battery for the assessment of semantic memory

We used a six-task battery proposed by Catricalà et al.
(2013) to assess SM along diﬀerent modalities. The instrument subtest are (1) naming a colored picture, (2)
naming in response to an oral description, and (3) word–
picture matching task, (4) picture sorting, (5) free generation of features, as well as (6) sentence veriﬁcation
tasks. For examples of each category, review the Catricalà et al. paper 2013.
The battery features a common set of 48 stimuli with
both living and unliving categories. It was translated
from Italian to Spanish for the present study, in the
following way. Initially, the authors revised the original scale so that materials/stimuli were suitable to children. Then, a certiﬁed bilingual Colombian translator of
Italian descent, working at a private school in Barranquilla, performed the translation and cultural adaptation. Then, two of the authors reviewed the translated
version and proposed minor changes that were implemented in a way approved of by the translator.

2.3 Procedure
Researchers scheduled an appointment with each child
and a parent or a person responsible for them to explain
the conditions of the study and provide the informed
consent and assent forms.
After this, the parent/guardian left the child with
the evaluator. Participants performed an intelligence
test with two subtests that measured verbal and nonverbal intelligence and a SM battery with six subtests including diﬀerent tasks. The intelligence test took about
20 minutes, and the SM battery took between 1 and 1.5
hours per participant. Halfway through the application
of the second test, the researcher gave a rest period of
no more than 10 minutes to each participant.
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p
.978
.526
.106
.548
.458
.922
.378
.969
U test

2.4 Statistical analyses
Robust statistics were used to describe and analyze the
data (Field & Wilcox, 2017). Statistical analyses and
graphing were performed in R version 3.5.1 (R Core
Team, 2019). The median and the median absolute deviation (MAD) were used to estimate the location and
scale of the data (Vélez & Correa, 2014). Following the
analytical approach used by Catricalà et al. (2013), robust linear regressions were ﬁtted for each of the six
subtests of the battery for the assessment of SM using
the rlm function in the MASS package for R. The dependent variables were the test scores, and the independent
variables were gender, age, and intelligence (as KBIT
scores, continuous variables). Pearsons linear correlation coeﬃcient and correlation networks were used to
study the relationship among the six subtests.

3. Results
The descriptive total scores by gender for all six subtests
of the SM battery are reported in Table 1. Because
of the balanced nature of our design, age distribution
did not diﬀer by gender ( χ2 = 0, degrees of freedom
[df ]=1, p > .05; Figure 2a). However, we found an age
eﬀect on general intelligence after gender was corrected
for (F1,108 = 5.307, p = .023). R code, data and materials/stimuli associated relevant to this study can be
found online at ﬁgshare (https://bit.ly/2QYSAOZ).
Table 2 presents the summary statistics of the six
subtests of the SM battery by age group. We found
that the results for the word-picture matching test score
diﬀers statistically between children aged 6 years and
children aged 7 years (n = 43; W = 1056.5, p = .038).
However, this result did not persist after correction for
gender and age was performed (Figure 2a).
Results from the ﬁnal multiple regression analysis
are presented in Table 3. Age was found to be positively
associated with naming of colored photographs (β = .75,
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Figure 2

50
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gender

50
F.6

M.6
F.7
Gender/Age

p = .039), naming in response to an oral description (β =
1.81, p = .039), picture sorting at four levels (β = 7.22,
p = .029), and sentence veriﬁcation (β = 26.66, p = .01).
Figure 3 displays the correlation network for the six
tasks of the SM battery. We identiﬁed statistically signiﬁcant, positive correlations between the tasks naming of colors photographs and naming in response to
an oral description (r = .561, p < .001), sentence veriﬁcation and naming in response to an oral description
(r = .207, p < .01), and sentence veriﬁcation and free generation of features (r = .251, p < .01).

4. Discussion
This study explored the performance of Catricalà et al.
(2013) semantic memory (SM) battery in a non-clinical
sample of Colombian children. We found an age eﬀect on
general intelligence after gender was corrected for, and
there was no diﬀerence found for the six subtests scores
after gender and age were corrected for. On the other
hand, the results of the ﬁnal multiple regression analysis
showed that age was positively associated with four of
the SM tasks: naming of colored photographs, naming
in response to an oral description, picture sorting at four
levels, and sentence veriﬁcation.
As shown in Table 3, the performance in each of
the six tasks had participant’s age, gender, and intellect scores as covariates. These covariates had diﬀerent
eﬀects on each of the tasks (e.g. age had eﬀects in 3
of the tasks and intellect in only one; in the other two
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(a) Mosaic plot representing the proportions of male and female children aged 6 and 7 years. The area of
each tile is proportional to the number of observations within the given category. Similar areas of the tiles
index a lack of an association between age and gender; tiles of similar size index a lack of signiﬁcant statistical
association; signiﬁcant statistical association is likely to happen when tiles have pronounced diﬀerent sizes (for
details about this graphical method see (Hartigan & Kleiner, 1984)). This indicates a balanced design. (b)
Bean plots for the scores of each subtest of the battery assessing semantic memory by gender and age. The
pink, blue, and dotted horizontal lines correspond, respectively, to the within gender/age average score, the
individuals scores, and the global average over 111 children from Barranquilla, Colombia (Table 1). Here,
Page , Pgender , and PI refer to the p-value associated with the eﬀect of age, gender, and their interaction on
the scores, respectively.
x
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tasks no eﬀect emerged) and can be interpreted as follows. First, the ‘Naming in response to an oral description’, ‘Picture sorting at four levels’, and ‘Sentence veriﬁcation’ tasks seem sensitive to subtle age diﬀerences
(6 vs. 7 years old), under the premise that gender and
intellect are kept ﬁxed; and secondly, the ‘Naming of
coloured photographs’ task is seemingly sensitive to intellect diﬀerences, when gender and age are kept ﬁxed.
These results are in line with previous studies assessing
SM, which found similar relationships between some of
these covariates and SM. For example, Doppelmayr et al.
(2005) found that more intelligent people show more extensive activation in a semantic processing system, while
Boman (2004) found that females outperformed males
in SM tasks. Interestingly, Catricalà et al. (2013) found
a signiﬁcant diﬀerence in the free generation of features
subtest in relation to participant gender.
The diﬀerence in the coeﬃcients of the ﬁtted models between Catricalà et al. (2013) requires further attention. Catricalà et al. (2013) reported much lower
coeﬃcients than the ones found in our study (naming
of colored photographs subtest: β = .755 vs. β = .101;
naming in response to an oral description: β = 1.818
vs. β = −.047; sentence veriﬁcation: β = 26.668 vs.
β = .508). For picture sorting at four levels, we obtained
β = 7.227, but Catricalà et al. (2013) did not report a β
value for this subtest in their study.
Some diﬀerences in correlation levels were also found
in the battery subtests. The original study found that
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Table 2

Summary statistics for the Italian Semantic Memory battery for the study population
Median (MAD) [Range]
Variable
6 years old
7 years old
W
(n = 68)
(n = 43)
KBIT intellect
110.5 (13.3) [90–141]
108 (13.3) [68–131]
1767.5
Semantic task
• Naming of colored photographs
40 (3) [31–47]
41 (3) [35–46]
1345
• Naming in response to an oral description
36 (4.4) [26–46]
37 (4.4) [28–48]
1178.5
• Word-picture matching test
396 (57.1) [93–478]
416 (40) [48–474]
1056.5
• Picture sorting at four levels
142 (23.7) [54–258]
138.5 (34.1) [30–233]
1487
• Free generation of features
170 (20.8) [108–192]
174 (19.3) [83–192]
1088.5
• Sentence veriﬁcation
47 (1.5) [40–48]
47 (1.5) [35–48]
1384
KBIT = Kauﬀman Brief Intelligence Test; MAD = median absolute deviation; W = MannWhitney
statistic; p = p-value. Statistically signiﬁcant diﬀerences at 5% are shown in bold.

p
.065
.479
.124
.038
.526
.125
.629
U test

Table 3

Signiﬁcant predictors models for the six task
Semantic task

Regression
Coeﬃcient
(β)
Age
.755
Naming of colored photographs
Gender (male)
-1.144
Intellect
.049
Age
1.818
Naming in response to an oral description
Gender (male)
.441
Intellect
.039
Age
.113
Wordpicture matching test
Gender (male)
.348
Intellect
-.005
Age
7.227
Picture sorting at four levels
Gender (male)
-.973
Intellect
.094
Age
-.585
Free generation of features
Gender (male)
-5.236
Intellect
.298
Age
26.668
Sentence veriﬁcation
Gender (male)
5.529
Intellect
.443
p=p-value. Statistically signiﬁcant diﬀerences at 5% are shown in bold. Gender and intellect
covariate in all regression models.
all subtests were signiﬁcantly correlated except for the
two pairs: ﬁrst, picture sorting at four levels and wordpicture matching, and second, free generation of features
and word-picture matching. In our present study assessing SM in nonclinical sample of children there were
signiﬁcant correlations between the following pairs of
subtests: naming of colored photographs and naming in
response to an oral description, naming in response to an
oral description and sentence veriﬁcation, and sentence
veriﬁcation and free generation of features (Figure 3).

int.j.psychol.res | doi: 10.21500/20112084.4847

Independent
variables

p

.158
.056
.039
.034
.320
.140
.383
.167
.358
.029
.393
.250
.467
.218
.125
.010
.305
.145
were used a

The low scores in the free generation of features subtest could be due to the population and the nature of
the task. The spontaneous expression of the features of
objects without clues requires knowledge of the objects
and familiarity with them, that is, it depends on semantic content and vocabulary, which increase with age as
new things are learned throughout life. According to
Verhaeghen (2003) and Owens (2015), diﬀerences in vocabulary size between children and adults continue over
ones life.
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Figure 3

and performance (in a population of nonclinical children) of a complete battery for the evaluation of SM
Correlation network for the Semantic Memory test
that was originally developed and applied in adults, our
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are shown in orange. The nodes indicate 1, naming
of skills, such as epilepsy (Smith & Lah, 2011), mesial
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Bowler, 2013). Despite ﬁnding that using the translated
6
version of the battery in this population is feasible, more
studies of similar nature with a larger sample are needed
in the same population to rule out potential biases at
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1
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taskto clearly delimit the work of other researchers who
1: 1
ple
5
0.561 2: 2
1: Naming of colored photographs
2: Naming in response to an oral description
3: 3
intend to replicate it, both with a similar sample and
3: Sentence verification
4: 4
4: Free generation of features
5: 5
with
other types to allow for signiﬁcant and diﬀerential
5:
Picture
sorting
at four levels
6: 6
2
6: Word-picture matching test
3
contributions
to the construction of knowledge (Simons
0.207
et al., 2017). The characteristics and psychometric properties of this SM battery in clinical samples are yet to
0.251
be explored. Thus, over-generalization of the results can
be limited.
4
Despite our encouraging results, some limitations of
our study need to be acknowledged. First, due to the
narrow age range we used, it is not possible to draw
conclusions or generalize the results to childhood as a
whole. Secondly, because this was not a validation of
Moreover, the evident diﬀerences of the education
the instrument but an exploration of its characteristics
levels for the study populations have implications for voin a sample of nonclinical children, a very large sample
cabulary skills (Martino & Hoﬀman, 2002; Zechmeister
size was not necessary, and the sample size of the origiet al., 1995). The population of our study had a signal study was taken as a guide. It would be interesting
niﬁcantly (lower) level of education from that in Catrito see the results of the battery for diﬀerent age ranges,
calà et al. (2013), and presumably this diﬀerence was
taking into account the diﬀerent stages of cognitive and
reﬂected in tasks performances. Additionally, vocabuSM development and expand the study sample to delary and experience with the world are the basis for
termine the batterys psychometric properties. Likewise,
other processes related to SM, including reading comprethe range of KBIT in the female group was large. Future
hension (Stahl & Nagy, 2006) and phonological working
studies should correlate the range of the KBIT and the
memory (Gathercole & Baddeley, 1989), and are related
associated IQ classiﬁcations. It is also important to conto language achievements (Marchman & Fernald, 2008;
template a more robust process of contextual adaptation
Monaco et al., 2019). Given that early age interactions
after translation than that used in the present study.
with the world are essential to the consolidation of conIn conclusion, our exploratory study shows that using
cepts, we argue that this battery may help in measurthe Spanish translation of the (Catricalà et al., 2013) baing healthy (i.e., normal) versus non-healthy SM develttery is feasible to assess SM in children with a nonclinical
opment versus non-healthy development. Furthermore,
condition. As studies assessing SM in children are scarce,
considering that low variability was observed in 6-yearthis is the ﬁrst attempt to expand this battery, originally
old girls in the free generation of features subtest, we
developed, applied and validated on adult population, to
suggest that additional studies need to be conducted
other age groups. Thus, starting by an age group is conwith this instrument in a population of children of other
sidered a contribution to the advancement of research in
nationalities with similar sample characteristics to comthis ﬁeld, especially when the instrument used includes
pare their performances and determine whether this is
several response modalities (Pulvermüller, 2013).
limited to our data group.
Although the scope of the present study was purely
exploratory and we sought to assess the characteristics
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