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Abstract

Monitoring  self-performance is a  significant
metacognitive process in students’ learning, helping
students to adjust their performance in the tasks they are
carrying out. However, to date, studies that evaluate these
processes in primary school children, more specifically in
spatial tasks, are scarce. The aim of this study is to analyze
the self-confidence judgments and calibration index in two
mental rotation tasks considering difficulty level. A total
of 40 sixth graders, children aged between 11 and 12 years
old applied a 5-point scale to evaluate, item by item, the
confidence of their responses in two different mental
rotation tasks (with high and low difficulty). It was
calculated an index of calibration (Brier Score) as well for
each task. The results indicated similar levels of

confidence judgments in spatial tasks of varying difficulty
where the calibration was different having the students
more precision in easy test in comparison with difficult
test. This evidence was discussed highlighting the
importance of self-monitoring spatial performance
strengthening the development of strategies that could
regulate performance at this stage in this type of spatial
tasks.

Keywords: metacognition; spatial ability; mental ro-
tation; self-confidence judgments; Primary school chil-
dren.

Resumen
La monitorizacion del propio rendimiento es un proceso

metacognitivo significativo en el aprendizaje de los alum-
nos, que les ayuda a ajustar su rendimiento en las tareas
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que estan realizando. Sin embargo, hasta la fecha son es-
casos los estudios que evalian estos procesos en nifios/as
de primaria, mas concretamente en tareas espaciales. El
objetivo de este estudio es analizar los juicios de confianza
y el indice de calibracion en dos tareas de rotacion mental
considerando el nivel de dificultad. Un total de 40 alum-
nos/as de sexto curso con edades comprendidas entre 11y
12 afios evaluaron la confianza de sus respuestas item por
item aplicando una escala de 5 puntos en dos tareas de ro-
tacion mental diferentes (con dificultad alta y baja). Se cal-
culd también un indice de calibracion (Brier Score) para
cada tarea. Los resultados indicaron niveles similares de
juicios de confianza en tareas espaciales de dificultad va-
riable donde la calibracion fue diferente, teniendo los/as
estudiantes mas precision en la prueba facil en compara-
cion con la dificil. Estas evidencias se discuten resaltando
la importancia de la monitorizaciéon del propio rendi-
miento espacial fortaleciendo el desarrollo de estrategias
que puedan regular el rendimiento en esta etapa en este
tipo de tareas espaciales.

Palabas clave: metacognicion; capacidad espacial; ro-
tacion mental; juicios de confianza; niflos/as de Educacion
Primaria.

Introduction

On a daily basis, people must make decisions that re-
quire reflecting on their own mental processes, which can
occur in a more or less conscious way. When students de-
cide whether they have studied enough for an exam or
whether they should study more, their decision is based on
their confidence to make an accurate judgment about their
knowledge. Metacognitive judgments have implications
in the regulation of our behavior when interacting with our
environment and with other people (Koriat, 1995; Nelson
& Narens, 1990). Metacognition refers to the processes
used to monitor and regulate our mental activities (Flem-
ing & Dolan, 2012). Schraw and Moshman (1995) pro-
posed two different components of metacognition: the
first, in reference to metacognitive knowledge, which con-
tains all the knowledge and intuitions about our own cog-
nition; and the second, in reference to the regulation of
cognition that involves the planning, monitoring and eval-
uation of behavior. With respect to metacognitive moni-
toring, it represents a subjective evaluation of the possibil-

ity that one's own responses are correct or incorrect (Bjork
et al., 2013; Nelson & Narens, 1980). Traditionally, to as-
sess metacognitive monitoring, Likert-type scales have
been used in which the participant was asked the degree of
confidence regarding whether a given answer is correct or
not. This assessment is known as a Confidence Judgment
(CJ; Nelson & Narens 1980), being one of the most used
measures of metacognition (Fleming & Lau, 2014). In
these judgments, overconfidence can be observed when
the CJ is greater than the actual performance obtained in
the test. This bias reflects a lack of error detection, such as
having confidence in an incorrect answer (Pallier et al.,
2002; Rinne & Mazzocco, 2014). Conversely, lack of con-
fidence occurs when confidence judgments are lower than
actual performance, again reflecting imprecise detection
of errors, such as a lack of confidence in correct answers
(Pallier et al., 2002; Rinne & Mazzocco, 2014). Overcon-
fidence can lead to a false sense of mastery that results in
allocating less cognitive resources than necessary towards
solving a problem; conversely, a lack of confidence can
lead to the continued unnecessary allocation of resources
to a well-performed problem (Dentakos et al., 2019). Stud-
ies have shown that individuals tend to be poor judges of
their own state of knowledge, so children and adults are
likely to display biased confidence judgments, leaning to-
wards overconfidence rather than underconfidence (Bjork
etal.,2013; Soderstrom et al., 2016). In the so-called hard-
easy effect (Juslin et al., 2000; Lichtenstein & Fischhoff,
1977), people usually perform well on easier items alt-
hough the feeling is related to low confidence in the re-
sponse issued, while the more difficult items result in low
performance but are evaluated with high confidence.
Something similar occurs with the so-called Dunning-
Kruger effect (Kruger & Dunning, 1999), whereby those
who perform worse on tasks tend to overestimate their
own results compared to those who perform better; In fact,
evidence suggests that low performers have poorer per-
ception or are less aware of their own thought processes
than good performers (Mclntosh et al., 2019). It has been
shown that the difficulty is related to calibration, defined
as the relationship between performance and item-by-item
monitoring judgments (Dunlosky & Thiede, 2013; Hacker
etal., 2009; Nietfeld et al., 2006; Schraw, 2009). A smaller
discrepancy between confidence scores (CJ) and accuracy
predicts better performance, where higher and more real-
istic self-confidence maximizes effective learning (Kleit-
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man & Moscrop, 2010). Longitudinal studies have shown
that students with better monitoring ability of their perfor-
mance achieve better results (Rinne & Mazzocco, 2014).

Some studies have shown that having better metacog-
nitive regulation skills is beneficial for academic achieve-
ment, as mathematical performance (Desender & Sasan-
guie, 2022). In this sense, the study by Jacobse and
Harskamp (2012) showed that metacognitive skills are
positively related to geometric performance, verbal prob-
lem-solving skills, and arithmetic performance. Likewise,
Erickson and Heit (2015) demonstrated in two experi-
ments that students tend to overestimate their own mathe-
matical performance, which would be in line with the
aforementioned Dunning-Kruger effect. The relationship
between metacognition and task performance varies ac-
cording to the type of cognitive task being performed (Van
der Stel & Veenman, 2008). Over the years, research in
the field of metacognition from an educational perspective
has examined the processes involved in learning, remem-
bering, and understanding. However, there has been a re-
cent increase in research on metacognitive processes in
other domains such as reasoning and problem solving
(Ackerman & Thompson, 2017) which had received less
attention until recent studies. A growing focus of interest
in the field of metacognition is that related to spatial
cognition, where inaccurate monitoring of one's spatial
abilities could have several negative implications. In this
regard, spatial reasoning can be defined as the ability to
generate, retrieve, maintain, and manipulate visuospatial
information (Lohman, 1996). Within of visuospatial
abilities, Mental Rotation (MR) is defined by Linn and
Petersen (1985) as a process in which people can mentally
rotate a figure to align it on one plane with another
reference figure, reflecting on whether both are equal or
not. It is valuable that people can accurately monitor and
evaluate their own spatial cognitive performance because
perceptions of their spatial performance can influence
their use of spatial strategies and decisions to engage in
tasks that require spatial thinking (Ariel & Moffat, 2018).
The monitoring of spatial thinking has been the focus of
interest in few studies related to developmental factors
(Ariel & Moffat, 2018).

Regarding metacognitive processes during develop-
ment, preschoolers show a rather imprecise monitoring,

where the relationship between judgments and objective
performance is weak (van Loon & Roebers, 2017). Subse-
quently, and especially between 7 and 10 years of age,
there is an improvement in the ability to monitor one's own
performance, although it is far from perfect (Krebs & Roe-
bers, 2012; Roebers et al., 2019; Schneider & Loffler,
2016; Shin et al., 2007). In primary school, children gain
experience and apply their metacognitive skills to identify
the current state of their learning progress (Desoete &
Roeyers, 2003; Dignath et al., 2008). In this sense,
Zelazo’s (2004) study related the increase in conscious re-
flection on one's own knowledge with a better allocation
of available cognitive resources to face the demands of a
task. Another study (Chevalier & Blaye, 2016) showed
that children aged between 6 and 10 years could effec-
tively monitor their cognitive resources and proactively
prepare for the different types of stimuli that could appear
in a task that changed unpredictably. However, there are
relatively few studies that have evaluated metacognition
processes with spatial tasks in primary school. These ex-
periments showed that on-task behavior was more affected
by children's confidence in their responses than by the ac-
curacy of those responses (Contreras et al., 2020). These
results have educational implications, demonstrating that
primary school children are sensitive to the difficulty of
more or less demanding items, and teachers can take the
opportunity to recommend that they become aware of the
difficulty and thus spend more or less time thinking about
whether their answers to a problem are correct or not, and
to ask questions when they are in doubt. With this
awareness of the difficulty, the person can learn to seek
feedback when more support is needed (Wall et al., 2016).
Therefore, this raises the question about what supervision
processes would be like at early ages in other types of
tasks, specifically in spatial cognition tasks, where studies
that evaluate the importance of metacognitive reasoning
are scarce (Contreras et al., 2020).

Montoya et al. (2021) emphasize the importance of es-
tablishing research lines regarding these judgments, as
they serve as signals or inducers of knowledge and regu-
lation (Dunlosky & Metcalfe, 2009). However, the litera-
ture has demonstrated a lack of studies explaining part of
the performance in a MR ability due to non-cognitive fac-
tors, making it necessary to investigate in depth CJ of spa-
tial monitoring during the development.
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The objective of the present study was to analyze the
relationship between the difficulty of a MR task, confi-
dence judgments and calibration in primary school chil-
dren. Performance (percentage of correct answers) will be
analyzed across two MR tasks of different difficulty (high
and low). High performance would be expected in an easy
task compared with another similar task more difficult.
With respect to confidence judgment (measured using a 5-
point scale), high level would be expected in easy task in
relation to difficult one. If an effect of task difficulty
appears, a higher level of precision (calibration measure)
is expected in the task considered easier compared to the
task considered to be more difficult.

Methods

Participants

A total of 40 students (23 girls and 17 boys) between
11-12 years of age (Muge = 11.34, SDg. = 0.54) who were
in the 6th year of Primary Education took part in the study.
All participants and their families were informed of the
description of the study, children consented to participate,
and their legal representatives signed the information and
informed consent sheet. The study was included in a
competitive research project whose procedures were ap-
proved by the UNED Ethics Committee.

Materials

Mental Rotation Task and Confidence Judgments

The MR test used in this study was an adaptation of the
MR training designed by Rodan et al. (Rodéan et al., 2016,
Rodan et al., 2019), the PERM-2D for Primary Education
and Secondary Education (which in our study correspond
to low and high difficulty, respectively). The difficulty
was operationalized considering items from Primary
Education training (Rodan et al., 2019) as a low difficulty
(PERM 1 hereinafter) and items from Secondary
Education training (Rodan et al., 2016) as a high difficulty
(PERM 2 hereinafter).

The items from the third and last Primary Education
training session (the last session contained the most com-
plex items for second grade, which correspond to 7-8 years
of age) and the items from the first Secondary Education
training session (the first session contained the easiest
items for first year of secondary school, which correspond
to 12-13 years of age) were used. These sessions were cho-
sen since the ages of the sample of the present study were
between the primary and secondary grades to which the
original sessions were applied, so the first test had to be
accessible for the students while the second test contem-
plated a more difficult level for these ages. Each training
task at each stage is described in more detail below.

In addition to the rotation task, participants had to
make a C]J after solving each MR trial. Therefore, a CJ was
made for each rotation item resolved. Following each MR
item, the participant was shown a question regarding their
confidence in the answer they had just given to the MR
trial to which the participant decided, on a scale from 0 to
4, how confident they were with the answer they had just
given. The scale ranged from 0 “not at all sure” to 4 “to-
tally sure” in their response (see Figure 1). The scale was
adapted from the scale used by Neys and Fereman (2013).
The index of confidence judgments was the average of re-
sponses on the scale from 0 to 4.

Figure 1.
Scale to measure the confident of the response

:Cémo de seguro estds en la respuesta que acabas de dar?

Nada seguro

Algo seguro

Muy seguro

Totalmente seguro

Note: Translation of the confidence judgement item. "; Como
de seguro estas en la respuesta que acabas de dar?" = "How
sure are you about the answer you just gave?"; "nada seguro”
="not at all sure"; "poco seguro" = "not very sure"; "seguro" =
muy seguro" = "very sure"; "totalmente seguro" =

"sure": "
"totally sure".
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PERM 1 with Confidence Judgment.

The original PERM-2D task for Primary Education
consisted of 30 practice cards (10 for each of the three ses-
sions) and 450 training cards divided into two blocks (150
for each of the sessions carried out in two blocks of 75,
with a break in between). It was applied to boys and girls
aged between 7 and 8 years (Gimeno, 2014; Rodan et al.,
2019).

PERM 1 in the present study was composed of 15 ex-
perimental items. The items were concrete figures as a
hairdryer, teacup, action toys, musical notes and some ab-
stract figures, among others (see supplemental online
material). The participant had to imagine movements
corresponding to transformations and MR, deciding in
each case which of the two drawings on the right "1" and
"2" (see Figure 2) fitted rotated into the reference mold on
the left, taking into account that only one of them could fit
in. The participant had to press the Z or M key (Drawing
1 or Drawing 2, respectively) on their keyboard, as shown
in Figure 2. Four practice items were also included, where,
after his/her answer, the participant was shown a series of
images in movement that simulated the rotation that the
piece had to do so that it fitted into the mold image, thus
making it easier for the participant to understand the test.
The last 3 trials incorporated the confidence scale.
Additionally, the test consisted of 15 confidence items that

Figure 2.

Example of a practice item sheet for the PERM 1 test.

were displayed after each MR item. In the MR task, each
correct item corresponds to one point, with 15 being the
maximum score. To make performance in this task
comparable with the next task, of greater difficulty with a
greater number of items, the probability of correct answers
(number of correct items/total number of items) was used
as an index. The estimated time to perform this test was 15
minutes and there was no time limit to solve it.

PERM 2 with Confidence Judgment

The original PERM-2D task for Secondary Education
consisted of a total of 30 practice slides (10 per session)
and 300 training slides, in which two MR decisions had to
be made per slide (100 slides per session divided into two
blocks of 50) applied to adolescents between 14 and 15
years of age (Rodan et al., 2016).

PERM 2 in the present study consisted of 30 experi-
mental MR items (15 pictures and two decisions for each)
and eight practice items. The items of PERM 2 were fig-
ures made mainly by objects, squares, rectangles, circles,
or lines with different dimensions and colors (see
supplemental online material). In the experimental items,
the participant was shown a drawing or mold on the left
and two drawings "1" and "2" on the right. In each trial,
first they were asked whether drawing 1 fit the mold, then

C= J'=
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the same image was shown again, but this time they were
asked whether drawing 2 fit the mold. In this sense, both
drawing could fit to mold. To answer, each participant had
to imagine the rotation of the object and decide whether it
fitted or not by pressing the Z (yes it fits) or M (it does not
fit) keys, as can be seen in Figure 3. Prior to the
experimental items, participants were presented eight
practice items where, after the participant's response, it
was shown whether it fitted into the mold or not through
the rotation of the object using a series of moving images
that simulated the rotation. The confidence scale was
incorporated in 7 of the 8 practice trials. One point was
awarded for each correct answer issued, with 30 being the
maximum score. In the comparison analyses of the two
tasks by difficulty, to make performance comparable with
the PERM1 task that had fewer items, the probability of
correct answers (number of correct items/total items) was
used as an index. The estimated time to perform this test
was 25 minutes and there was no time limit to solve it. The
procedure for evaluating the confidence judgments for
each response issued was the same as that described for
the PERM1 task. The reliability indexes were of 0.90 and
0.92 for CJ in PERM 1 and PERM 2, respectively.

Figure 3.

Procedure

All tests were carried out collectively online with lap-
tops. The collect data was done in a quiet room in two dif-
ferent schools and the participants completed the tasks un-
der supervision. Participants completed the tasks in ap-
proximately 55 minutes in a single session. The children
were tested after their mid-morning recess break session.
In the first school, the tests involved 30 students super-
vised by three examiners. In the second school, the tests
involved a total of 10 students divided into groups of three
and four students with two examiners. First, the participant
completed PERM 1 and after they completed the second
task, PERM 2. Between the two tests, a 5-minute break
was provided.

Data Analyses

Data were analyses using the SPSS 21.0 statistical sup-
port (IBM, 2011), and all analyzes were performed with a
significance level of 0.05 (95% confidence interval, CI).
To assess whether normal distributions by group, and
since our sample was less than 50 cases, the Shapiro-Wilk
test was performed. This indicated that the distribution
was normal for calibration and confidence judgment, and

Examples of practice sheets for the adapted PERM 2 test. Practice item number 1 (A) and practice item number 2 (B).

~
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therefore it was decided to use parametric tests. However,
the Shapiro-Wilk test no showed that the percentage of
correct answers (corresponding of PERM1 and PERM?2)
had a normal distribution, conducting no parametric tests.

To assess the absolute precision of the confidence
judgments, Murphy's (1973) calibration component called
the Brier Score was calculated for each participant in each
item in the PERM 1 and PERM 2 tests. This index relates
the objective performance with the CJ (with a range of 0
to 1), where calibration values close to zero reflect an ab-
solute perfect match between the objective response and
the metamnemonic judgment, while those increasing val-
ues reflect deviations from the response-judgment pairing
up to 1, implying a low match. Various studies have shown
that the Brier Score is an adequate index to estimate the
accuracy of confidence judgments in MR tasks (Ariet et
al., 2018; Ariel & Moffat, 2018). However, in these stud-
ies, the CJ scores had a range of 0 to 100 and since the CJ
that the boys and girls had to make in the present study
had a range of 0 to 4, the score had to be adapted from
ordinal to percentages. To establish equivalence, a confi-
dence value of 1 corresponds to 25 % confidence, a confi-
dence value of 2 corresponds to 50 % confidence, a confi-
dence value of 3 corresponds to a 75 % confidence level,
and a confidence level of 4 corresponds to being 100 %
sure that the answer issued is correct. With this equiva-
lence, the calibration index was calculated.

The differences between the probability of correct an-
swers between PERM 1 and PERM 2 were analyzed
through Wilcoxon test. With respect to the confidence
judgments and the calibration (intra-subject factor) be-
tween PERM 1 and PERM 2 were analyzed through two
repeated measures ANOVA’s.

As there was a problem with the computers of some of
the children, the size of the total sample for the different
analyses carried out varies depending on the test adminis-
tered, with a maximum of 40 and a minimum of 16. In
addition, there was a computer error in the last study ques-
tion of the PERM 2 task, causing two items to be invali-
dated. Thus, they were not computed into the statistical
analyses.

Results

Descriptive statistics are showed in Table 1.

Table 1.

Descriptive statistics of the performance, confidence index,
and calibration in PERM1 and PERM?2.

N Mean SD
1. Percentage of correct
answers (hits) PERM 1 40 80 15
2. Percentage of correct
answers (hits) PERM 2 40 63 15
3.Confidence Index PERM 1 16 3.15 .53
4. Confidence Index PERM 2 16 3.20 .54
5. Calibration PERM 1 16 14 .06
6. Calibration PERM 2 16 .25 13

Note: SD: Standard Deviation.

The results of the Wilcoxon test showed a main effect
of the difficulty of the task (Z=-5.014, p=.000,
n,° = .607), with the PERM 1 task being easier with a
higher percentage of correct answers (M = .80, SD = .15)
than the PERM 2 task (M =.63, SD = .15).

For confidence judgments, the results of the ANOVA
were not significant.

The ANOVA showed the calibration effect
[Fa.is = 18.213; p = .001; ,° = .548, f = .978], where the
participants were more adjusted in calibrating their
performance on the PERM 1 task (M= .14, SD=.06)
compared to the PERM 2 task (M = .25, SD =.13). The
mean square error (MSE) was .006.

Discussion

The main objective of this research was to analyze the
relationship between the difficulty of a MR task, confi-
dence judgments and calibration in 6th Primary Education
students.

Confidence judgments constitute metacognitive moni-
toring processes that in turn influence control processes,
where individuals assign more or fewer resources or
change strategies to cope with the task they are performing
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(Nelson & Narens, 1990). A good match between the ob-
jective performance and the CJ made, known as “calibra-
tion” (Ariel et al., 2018), is decisive for the success of the
task. This is especially important in students, where a good
calibration will entail adequate management of cognitive
resources, assigning such resources to areas or knowledge
where a lack of security is detected and releasing resources
in those tasks that are considered to have been answered
assuredly. A poor calibration can lead to either overconfi-
dence in tasks with low objective performance, which will
imply a lower allocation of resources than necessary, or it
can lead to a lack of confidence in tasks where the objec-
tive performance is high, implying unnecessary and con-
tinuous allocation of resources to solve the task. In the ex-
ploratory analysis involved in this study, the data showed
that a greater difficulty did not imply either an increase or
a decrease in judgment confidence. Although a decrease
in the level of confidence would be expected in the more
difficult test (PERM 2), the children did not show a lower
level of confidence with respect to the judgments made in
the simpler MR test (PERM 1) although their performance
was significantly lower in the more difficult rotations.
Note that the average confidence in both tests is quite high.
The high scores in the confidence judgments of both tests
are in line with other studies where it is shown that indi-
viduals tend to bias their confidence judgments, leaning
towards overconfidence (Bjork et al., 2013; Soderstrom et
al., 2016). One possible explanation is that their previous
experience with the simple test made them overconfident
for the subsequent, more complex task. Likewise, asking
participants themselves to provide confidence judgments
about the accuracy of their own responses can affect the
task they are going to perform (Double & Birney, 2019;
Song et al., 2021). It is possible that this poor evaluation
and overconfidence may also have influenced their spatial
performance (Ariel & Moffat, 2018).

Regarding calibration, the results show that students
were more accurate in the easier task compared to the
more complex task. In line with the hard-easy effect
(Juslin et al., 2000; Lichtenstein & Fischhoff, 1977), it
seems that there is worse calibration when the complexity
of the task increases, indicating that the feeling of security
remains high, even if performance decreases.

The developmental stage is a factor to take into account
regarding the development of high-level cognitive pro-
cesses, such as metacognitive skills, where it is expected
that as children grow, both the frequency and quality of
metacognitive evaluations will increase (Ohtani &
Hisasaka, 2018). In fact, it appears that the developmental
stage modulates the relationship between metacognition
and academic performance. For example, Murayama et al.
(2013) showed that metacognitive strategies predict math-
ematical achievement in 7th grade children but not in 5th
grade children. Taking into consideration these results as
well as those of the present study, further research is nec-
essary regarding monitoring processes at early ages in
other types of tasks, specifically in spatial cognition tasks,
where studies that evaluate the importance of metacogni-
tive reasoning are scarce (Contreras et al., 2020).

Contreras et al. (2020) was the first study in which con-
fidence judgments in spatial tests in second grade of Pri-
mary Education were analyzed, showing that children are
overconfident in their answers. The present results extend
those found in the previous study, indicating that, in sixth
grade of Primary Education (11-12 years of age), children
continue to show overconfidence in their responses in spa-
tial tests, a notable result at this age where a better adjust-
ment between actual performance and feeling confident
would be expected. This work presents an advance regard-
ing the calibration measure, the Brier Score index, an in-
dex that has been calculated as a metacognitive measure
for the adult population (Ariel et al., 2018; Ariel & Moffat,
2018; Cooke-Simpson & Voyer, 2007) but, as far as we
know, not in Primary Education children.

Through this research, we highlight the following lim-
itations and future directions that this study raises. One of
the main limitations of this study is the small sample size.
For this reason, the results derived have an exploratory na-
ture, although they are a good starting point to delve into
the metacognitive factors related to spatial tasks.

A line of future research would be to propose tools or
strategies that help students to improve these cognitive
processes, including seeking more opportunities to ex-
plore the different meta-level processes, since the previous
step before adjusting our strategies to face a task is pre-
cisely to accurately evaluate that we are not doing it right.
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There is evidence that the type of metacognitive measure
used in the study can moderate the metacognition-intelli-
gence relationship (Ohtani & Hisasaka, 2018). In fact,
simply having feedback about monitoring processes can
improve both calibration and performance on the task
(Nietfeld et al., 2006). Even obtaining participants' re-
sponses to metacognition measures will alter the processes
for which the measures were constructed (Double & Bir-
ney, 2019), so designing an effective, accurate, and valid
metacognitive measure of metacognition is a very im-
portant line of study for this field. Another field that could
be explored in the future would be to evaluate sex differ-
ences in both calibration and confidence judgments at
these ages, given that in the adult population it has been
shown that women are less confident (Ariel et al., 2018).

In conclusion, in a MR task, children between 11 and
12 years of age did not decrease their judgment confidence
when the difficulty of the task increases, showing a poor
calibration when the cognitive demands of task grow. The
confidence feeling about their responses indicates the chil-
dren are unaware about their mistakes. In an academic
context, this result could imply a serious problem because
a poor calibration would not lead a good cognitive re-
sources management. Future studies could propose inter-
vention strategies to improve calibration in primary school
children.
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