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Abstract

Mindfulness has attracted considerable attention in educational settings as it can have positive effects on children. However,
the role of mindfulness practice in schools has yet to be understood. The aim of the present study is to assess the impact of
mindfulness on neuropsychological performance and psychological well-being of primary school children. It also aims to
explore the teacher’s mindfulness training effect on the intervention. The present study recruited 100 children (64% girls and
36% boys) aged 9—11 from a primary school in Tarragona (Spain). The research was conducted between 2016-2018 with
three experimental groups: a mindfulness intervention group with a trained mindfulness teacher, a mindfulness intervention
group with a non-trained mindfulness teacher, and a control group. All groups were evaluated before and after a 13-weeks
intervention, consisting of 5—10 min mindfulness daily sessions before class. After the intervention, the two groups of chil-
dren receiving mindfulness sessions performed better than controls in several neuropsychological tasks involving executive
functions, such as short-term and working memory, learning, mental flexibility, visuospatial abilities and processing speed.
No significant differences were found in the assessment of daily stress or emotional and behavioural problems. The findings
of the present study can contribute to a better understanding of the role of mindfulness practice in primary children regard-
ing neuropsychological performance, highlighting the importance of the teacher’s mindfulness training in the teaching/
learning process.
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Introduction practice, it originates from ancient eastern philosophies and

traditional Buddhist meditation (Ie et al., 2014; Ven. Bhik-

Mindfulness can be defined as a psychological state of
awareness and also, the practices that promote this aware-
ness, as well as a mode of processing information, and a
character trait (Medical Subject Headings, 2014). As a

P4 Margarita Torrente
margarita.torrente @urv.cat

Department of Psychology, School of Educational Sciences
and Psychology, Universitat Rovira i Virgili, Tarragona,
Spain

2 UNIVIDD - Fundacié6 Villablanca, IISPV, CIBERSAM
- Centro de Investigacién Biomédica en Red, Reus, Spain

Laboratory of Toxicology and Environmental Health, School
of Medicine, IISPV, Universitat Rovira i Virgili, Reus, Spain

4 CRAMC (Research Center for Behavior Assessment),
Universitat Rovira i Virgili, Tarragona, Spain

@ Springer

khu Bodhi, 2016).

In recent years, researchers have shown an increased
interest in this topic. Several studies have demonstrated that
mindfulness training reduces stress levels (Greeson et al.,
2018; Khoury et al., 2015; Pascoe et al., 2017), moderates
anxiety and depression symptoms (Hofmann & Gémez,
2017; Hofmann et al., 2010), and facilitates emotion reg-
ulation (Guendelman et al., 2017; Remmers et al., 2016;
Wheeler et al., 2017). Mindfulness can also bring improve-
ments in physical symptoms, such as blood pressure reduc-
tion (Brenner et al., 2020), improved sleep quality (Gong
et al., 2016; Rusch et al., 2019) and alleviated gastrointes-
tinal difficulties (Aucoin et al., 2014; Kearney et al., 2011);
among other health benefits (Creswell et al., 2019; Dahl-
gaard et al., 2018; Grossman et al., 2004).

Since the early 2000s, there is a growing body of lit-
erature that recognises the positive role of mindfulness
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practice implementation in educational settings and chil-
dren, including stress relief, self-care, emotional response
modulation, cognitive performance, academic success and
classroom engagement (Deng et al., 2019; Felvert et al.,
2016; Heredia et al., 2020a, b; Renshaw & Cook, 2017;
Schonert-Reichl & Roeser, 2016; Zoogman et al., 2015;
Zenner et al., 2014). It should be also pointed out that there
is a growing and promising quantitative evidence base on
the need for teachers to learn mindfulness themselves to
cultivate mindfulness in schools effectively (Hirshberg
et al., 2020; Weare, 2019).

In particular, educational settings are a focus of inter-
est for mindfulness because it may have a positive impact
on the children’s neuropsychological performance and psy-
chological well-being. Regarding the last, a recent literature
review found an adequately evidence base on the psycho-
logical, mental and social health and well-being of the young
(Weare, 2019). Another review of twenty-four studies sug-
gested that school based mindfulness interventions were able
to improve cognitive performance and resilience to stress
(Zenner et al., 2014). A study about the effect of those inter-
ventions on quality of life for elementary school students
and teachers found a significant improvement in emotional
and psychosocial quality of life, suggesting that mindful-
ness interventions may improve symptoms of anxiety and
can facilitate stress management (Bazzano et al., 2018).
An additional study found a positive effect of mindfulness-
meditation on several children’s psychological well-being
dimensions and a reduction of attention problems (Crescen-
tini et al., 2016).

As for neuropsychological performance, mindfulness is
an increasingly popular approach to executive functions
skills training (Semenov et al., 2020). Executive functions
encompass domain general cognitive processes associ-
ated with working memory, inhibitory control, and atten-
tion shifting, and are core contributors to school success
(Blair, 2016). The scarce research to date suggests that
mindfulness-based interventions are a promising approach
to targeting attention and executive function in children and
adolescent (Mak et al., 2018), indicating that children who
are more mindful are also less likely to experience difficul-
ties with inhibitory control, working memory, and attention
shifting (Cordeiro et al., 2021; Geronimi et al., 2020).

Nevertheless, research on mindfulness for young stu-
dents is very promising but has been conducted in limited
populations, and with great heterogeneity among studies
(Sibinga et al., 2016; Zenner et al., 2014). In addition,
up to now, very little research has been carried out on
this topic in Spain. The research in schools has tended
to focus on the validation of standardised measures,
such as the Child and Adolescent Mindfulness Measure
(CAMM) (Guerra et al., 2019), or the Child and Adoles-
cent Mindfulness Measure (Viiias et al., 2015), among

other instruments (Calvete & Royuela-Colomer, 2016).
In contrast, very few studies have systematically evalu-
ated the implementation of mindfulness programs in
Spanish schools and their benefits in the psychological
and neuropsychological areas. A recently published arti-
cle assessed the effectiveness of a mindfulness-based
programme on school adjustment, school behavioural
problems and school outcomes in 118 Spanish elemen-
tary education students, reporting an improvement in all
these areas (Moreno-Goémez et al., 2020). It is interest-
ing to note that the programme was implemented during
school hours by the staff teachers with the support of an
expert and external instructor. Another study conducted
by the same authors implemented a mindfulness-based
program based on social-emotional learning in 74 kin-
dergarten children. The findings indicated that there was
a significant reduction in the scores of global maladaptive
dimensions, and a significant increase in both visual per-
ception and attention performances. Moreover, children
increased their scores of global and non-verbal develop-
ment (Moreno-Gémez & Cejudo, 2019). As in the previ-
ously mentioned study from the same authors, all ses-
sions were conducted by the kindergarten teachers with
the aid of an external assistant from the research team.
Yet another recent study examined the effectiveness of
a mindfulness-based intervention on variables related to
classroom social environment in 83 students aged 11-13,
finding an improved classroom social environment and
impulsivity self-regulation (Pinazo et al., 2020). Again,
the mindfulness programme took place during school time
and was led by a mindfulness formed teacher who worked
there.

Overall, the promising results of these few studies
highlight the need for in-depth studies to provide more
reliable evidence about this matter in Spain. Moreover,
there are no studies analysing the possible differential
effects when the program is delivered by a mindfulness-
trained teachers compared to untrained teachers. For
these reasons, the main aim of the present study is to
assess the effects of a mindfulness-training structured
program on the neuropsychological performance (mem-
ory, attention, and executive functions) and psychological
well-being (stress levels and emotional/behavioural prob-
lems) on children aged 9-11 attending primary school in
Tarragona (Spain). This study also aims to explore the
effect of the teacher’s mindfulness training on the inter-
vention. Thus, the main hypothesis of the present study
is that primary school children who followed a mind-
fulness —based program in the school timetable hours
would improve their neuropsychological performance
and psychological well-being, and this benefit would be
even greater if a mindfulness-trained classroom teacher
delivers the program.
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Methods

The present study utilised a control-group and two experi-
mental groups following a pre-test post-test design. All pro-
cedures were approved and performed in accordance with
the standards of the Hospital Sant Joan de Reus and Hospital
Joan XXIII de Tarragona ethical research committees (code
number: 15-01-29/1projl), as well as the 1964 Helsinki
Declaration and its later amendments. Informed consent was
obtained from the parents/tutors of all participants involved
in the study.

Sample

A sample of 100 children was recruited from a primary
school in Tarragona (Spain). They were fifth or sixth grad-
ers born between January 2005 and December 2007, with
a mean age of 10.37 years (SD=0.525). Regarding gender
distribution, 64% were girls and 36% boys.

Eligibility criteria required individuals to be aged 9 to 11,
with regular school attendance and written informed con-
sent. This age group was selected taking into account factors
such as the participant’s attention span, cognitive capacities
and language level, as well as the availability and the ade-
quacy of valid mindfulness exercises and reliable assessment
tools for the target age group.

Procedures

The research was conducted between September 2016 and
March 2018 with three Six Grade classes and three Fifth
Grade classes. Each class-group conformed an experimental
group in order to affect the class-group dynamics as little
as possible, avoiding changes that could have affected the
intervention development. Thus, there were no changes in
the children’s school activities plan other than the addition
of the mindfulness intervention.

During school year 20162017, sixth graders (n=47)
constituted a mindfulness intervention group with a trained
mindfulness teacher (Mindful-Ch/Mindful-T, n=15), a
mindfulness intervention group with a non-trained mind-
fulness teacher (Mindful-Ch/Non-Mindful-T, n=13), and a
control group on which no intervention was made (Con-
trols, n=18). All groups were evaluated before (to control
that the groups did not differ in the study variables) and
after a 13-weeks mindfulness intervention. The same proce-
dure was repeated with fifth graders (n=54) during school
year 2017-2018 (Mindful-Ch/Mindful-T, n=21; Mindful-
Ch/Non-Mindful-T, n=20; Controls, n=13).

Prior to the intervention, trained teachers were formed
over 8 weekly 2-h sessions of mindfulness exercises based
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on the Mindfulness-Based Stress Reduction Program
(MBSR) (Kabat-Zinn et al., 1992). See (Heredia et al.,
2020a, b) for more information about the teacher’s mind-
fulness training. Non-trained teachers had no experience
with mindfulness and were just instructed to implement
the children’s intervention program.

The children’s 13-weeks intervention consisted of
5-10 min mindfulness sessions before class, every day
of the week. It included different mindfulness exercises
specifically designed for children (for more detailed
information please see Galla et al., 2016; Giménez-
Dasi et al., 2016; Kaiser, 2010), divided into three main
categories:

1. Anchoring in breathing, body and movement or others.
This kind of exercises have been linked to enhanced
executive functions (Hawkes et al., 2014). Exercises:

1.1 Mindfulness of Breathing, to settle both mind and
body through breath awareness practice.

1.2 Counting from One to Ten on the Exhale, involv-
ing counting from one to ten on the exhalation and
relaxing on the inhalation.

2. Open field / contemplative techniques, associated to
improved non-cognitive-affective states (Desbordes
et al., 2015). Exercises:

2.1 Sounds in Space, consisting of focusing attention
and emotions on sounds of nature (Forest, Storm,
Night, Wind and Sea) and OST such as Leroy
Anderson's The Typewriter (Happiness), Brothers:
A Tale of Two Sons Main Theme (Sadness), Van-
gelis's Mythodea (Anger / Activation), Jaws OST
(Fear / Anxiety) and Carlos Sakai's Earth Spirit
(Calm).

2.2 Open field with signals, where the attention is
focused on any content going through the mind, with
bell sounds as a guide.

3. Connection / Generative techniques with active interac-
tion, related to positive affective states, such as loving-
kindness and compassion meditations (Hutcherson et al.,
2008). Exercises:

3.1 Funhouse Mirrors, consisting of the imitation of a
partner’s movements to experience moving in tan-
dem with another person

3.2 Friendly wishes, where children were asked to write
a list of good wishes or a poem.

All instructions for the intervention exercises were pre-
viously audio recorded by the investigators to be listened
in the classroom.
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Measures

Pre- and post-intervention assessment was conducted
using a neuropsychological battery of tests to evaluate
changes in memory, attention and executive functions.
Psychological questionnaires were also used to detect the
effects of stressful events and a wide range of psychologi-
cal problems in children. All of them were the latest avail-
able versions of reliable, valid, and widely used tools in
neuropsychological assessment.

e RAVLT (Rey Auditory Verbal Learning Test) (Rey,
1964): assessment of verbal learning and memory,
including proactive inhibition, retroactive inhibition,
retention, encoding versus retrieval and subjective
organization (Schmidt, 1996).1t has adequate divergent
and convergent validity and good reliability in terms of
internal consistency (de Sousa Magalhaes et al., 2012).
Although internal consistency is not a comprehensive
indicator of validity and reliability, in particular con-
texts it paves the way for proper interpretation (Alavi
et al., 2021).

e Trails, Fluency and Interference subtests from ENFEN
(Neuropsychological Evaluation of Executive Func-
tions in Children) (Portellano et al., 2009): a standard-
ised battery for the evaluation of the maturity level and
cognitive performance in activities related to Executive
Functions in children. The Trails subtest measures abil-
ity to plan, mental flexibility, working memory, pro-
spective memory, visual-perceptual capacity, and motor
fluency; the Fluency subtest assesses fluency, linguistic
efficiency, categorization, updating, working memory,
inhibition and sustained attention; and the Interference
subtest measures inhibitory capacity, mental flexibility,
exclusive attention and processing speed.

e Perception of Differences Test (Faces) (Thurstone
& Thurstone, 1941; Thurstone & Yela, 2012): is a
valid and reliable instrument validated in the Spanish
population that evaluates focused and sustained atten-
tion and the ability to perceive similarities, differences
and patterns.

¢ ROCF (Rey-Osterrieth complex figure test) (Osterri-
eth, 1944): is a valid, reliable and widely-used neu-
ropsychological assessment tool for the evaluation of
visuospatial constructional ability, visual memory and
executive function mediated by the prefrontal lobe
(Shin et al., 2006; Zhang et al., 2021).

e [ECI (Children's Daily Stress Inventory) (Trianes et al.,
2012): assessment of stressor stimuli and related psy-
chophysiological, emotional, cognitive or behavioural
responses with a Cronbach’s alpha of 0.81 and a test—
retest reliability of 0.80.

e SPECI (Screening of children's emotional and behav-
ioural problems) (Garaigordobil & Maganto, 2012):
identifies the presence of emotional and behavioural
problems in children between 5 and 12 years of age
through 10 items: withdrawal, somatisation, anxiety,
dependence, thinking problems, attention-hyperactivity,
disruptive behaviour, academic performance, depression
and violent behaviour with a Cronbach’s alpha of 0.82
(Garaigordobil & Maganto, 2014).

Almost all tests were self-reported by the study partic-
ipants, except IECI and SPECI which were filled by the
teachers.

Statistical analyses were carried out using Statistical
Package for the Social Sciences Software (SPSS v.25). In
order to investigate the effects of the mindfulness interven-
tion, Student’s t tests and Welch’s ANOVA tests were used to
compare the three groups of children. Non-parametric Dun-
nett’s T3 post-hoc tests were used when groups showed non-
normal distributions. Significance levels were set at p <0.05.

Results

Pre- and Post-Intervention Neuropsychological

and Psychological Assessment. Differences Between
Mindful Experimental Groups (Mindful-Ch/
Mindful-T & Mindful-Ch/Non-Mindful-T)

and Controls

Regarding pre-intervention assessment, no significant
differences were found between groups, except for the
Perception of Differences Test (Faces). Children of the
control group detected more correct items (M =44.09;
SD=38.21) than those of the experimental group (M =38.71;
SD=13.02); t (89.679)=2.512, p <0.007 (one-tailed). It
should be noted that the differences detected on Faces test in
the pre-intervention assessment disappeared after the mind-
ful intervention.

In contrast, some significant results were found in the
neuropsychological assessment after the 13-weeks mindful-
ness intervention. Table 1 displays an overview of the differ-
ences found between groups.

As Table 1 shows, the mindful experimental group per-
formed significantly better than the control group on RAVLT
free-recall test (from the second to the fifth trial). Accord-
ingly, those children globally recalled more words from the
A list than control children (A1+ AS5) and made less repeti-
tion errors (a word that is given more than once in a trial).
There were no observed differences for interference and
retention trials among groups.

Statistically significant differences between groups were
also observed in trails A, where the mindful experimental
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Table 1 Comparison of results from the post-intervention assessment
between mindful experimental groups and control group (n=100)

Test Variable Group p value
Control Mindful
(n=31) (n=69)
RAVLT  Trial 1 7.03+1.74 7.33+1.61 0394
Trial 2 9.03+2.05 997+1.64 0.017
Trial 3 10.58 +1.82 12.06+1.53  <0.001
Trial 4 11.74+1.76 13.04+1.39  0.001
Trial 5 12.26 +2.17 14.01+1.01 <0.001
All trials 49.06+11.71 56.43+5.79 0.002
(A1+AS)
Repetition 3.45+2.51 2.06+1.94 0.003
Trails A Time (in 95.52+19.15 76.93+17.06 <0.001
seconds)
ROCF Time (in 141.39+43.04 157.74+48.09 0.109 NS
seconds)
Drawing 30.40+4.22 31.96+3.27  0.049
score
Semantic Number of 15.39+3.40 18.19+£3.98  0.001
fluency animals in
task one minute

Mean + SD; Student’s T-test; p <0.05

NS: Non-significant

group was faster than their peers; and in ROCF, with mind-
ful children being more accurate in the drawing copy. This
experimental group also performed better than controls
in the Semantic fluency task, evoking more animals in
one minute. Regarding all other neuropsychological-
variables assessed, there were no differences between
groups assessed (results not shown). In the same way,
no significant differences were found on the psychologi-
cal assessment between controls and their experimental
peers concerning SPECI (Controls: M =1.50, SD=1.849;
Experimental: M =1.38, SD=1.1940) and IECI (Con-
trols: M =5.34, SD =2.336; Experimental: M =4.81,
SD =3.210) tests.

Pre- and Post-Intervention Neuropsychological

and Psychological Assessment. Differences Between
the Mindfulness Intervention Group with a Trained
Mindfulness Teacher, the Mindfulness Intervention
Group with a Non-Trained Mindfulness Teacher

and the Control Group with no Intervention

As expected, no significant differences between the three
groups were evident in the pre-intervention assessment, with
the exception of the trial A4 of the RAVLT test. As shown in
Table 2, children of the control group recalled more words
in the RAVLT fourth trial than Mindful-Ch/Non-Mindful-T.
There was a minor violation in homogeneity, but Welch’s F
and Dunnett’s Post hoc tests showed that this had no impact
on the outcome.

Similarly to the previous results, statistically significant
differences between the three groups were observed in the
post-training assessment. Table 3 displays the summary sta-
tistics for those differences.

Regarding RAVLT free-recall test, the Mindful-Ch/Non-
Mindful-T and the Mindful-Ch/Mindful-T groups recalled
more words than the children of the control group on the
third, fourth and fifth RAVLT trials. The Mindful-Ch/Mind-
ful-T group recalled more words in total than the control
group, and children from the Mindful-Ch/Non-Mindful-T
were the ones that made less repetitions of words already
said.

Mindful-Ch/Non-Mindful-T and Mindful-Ch/Mindful-
T groups were faster than controls in Trails A, and the
Mindful-Ch/Mindful-T group was the fastest among all
groups in Trails B. In ROCEF test, the Mindful-Ch/Mindful-
T group was more accurate in the free-hand drawings than
controls, and both Mindful groups spent more time draw-
ing than their control peers. Lastly, both ENFEN semantic
fluency and formal lexical tasks were better performed
by the Mindful-Ch/Mindful-T group, naming more ani-
mals and words beginning in “P” than participants of the
control group. There wasn't any other difference between
groups in the rest of the neuropsychological variables
assessed (results not shown). It should be noted that there

Table 2 Comparison of results from the pre-intervention assessment between the mindfulness intervention group with a trained mindfulness
teacher, the mindfulness intervention group with a non-trained mindfulness teacher and the control group (n=100)

Test Variable Group p value
Control Mindful-Ch /Non-Mindful- Mindful-Ch /Mindful-T
(n=31) T (n=36)
(n=33)
RAVLT A4 11.48+1.93? 10.12+2.38° 10.58 +1.98% 0.036

Mean + SD; Welch test & T3 Dunnet post hoc test; p<0.05

Not common letters (*°) means differences between those groups
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Table 3 Comparison of results from the post-intervention assessment between the mindfulness intervention group with a trained mindfulness
teacher, the mindfulness intervention group with a non-trained mindfulness teacher and the control group (n=100)

Test Variable Group p value
Control Mindful-Ch /Non- Mindful-Ch /Mindful-T
(n=31) Mindful-T (n=36)
(n=33)
RAVLT Trial 1 7.03+1.74 6.97 +1.55 7.67 +1.60 0.149N8
Trial 2 9.03+2.06 9.75+1.52 10.17 +1.75 0.064NS
Trial 3 10.58 +1.82° 11.87+1.50° 12.22+1.57° 0.001
Trial 4 11.74+1.77* 12.84+1.59° 13.22+1.17° 0.001
Trial 5 1226 +2.17* 13.97+0.90° 14.06+1.12° <0.001
All trials (A1+A5) 50.65+7.67* 53.72+11.22%® 57.33+5.69° 0.001
Repetition 3.45+2.51* 1.75+1.95° 233+ 1.91% 0.016
Trails A Time (in seconds) 95.52419.15% 79.52+18.98" 74.62+15.04° <0.001
Trails B Time (in seconds) 121.13+29.6 114.72 £33.69% 105.64 +19.45° 0.043
ROCF Time (in seconds) 141.39 +43.04 173.15£52.60° 144.03 +£39.57° 0.022
Drawing score 30.40+4.22% 31.01£3.01® 32.79+3.30° 0.020
Semantic fluency task Number of animals in 1 min 10.32+2.76* 10.81 +3.03% 12.25+2.98° 0.001
Formal lexical task Number of words beginning in 15.39 +£3.40* 17.16 +3.67% 19.11+4.07° 0.023

“P” in 1 min

Mean + SD; Welch test & T3 Dunnet post hoc test; p<0.05
Not common letters (*°) means differences between those groups

NS: Non-significant

were no differences between children regarding stress or
emotional and behavioural problems either (IECI and
SPECI tests).

Discussion

The purpose of the current study was to explore the effects of
a mindfulness-training school program for Spanish children
on different neuropsychological and psychological measures.

According to our initial hypothesis, a consistent find-
ing of this research is that the mindful experimental group
performed better than their control peers in several neu-
ropsychological tasks involving executive functions, such
as Trails and Fluency subtests from ENFEN, and also in
verbal learning (RAVLT) and visuospatial constructional
ability (ROCF). Children from the Mindful-Ch/Mindful-T
performed slightly better than those of the Mindful-Ch/Non-
Mindful-T group, and both groups obtained better results
than controls. These results suggest that mindfulness inter-
ventions in school settings may have beneficial effects on
short-term auditory-verbal memory, learning and working
memory (RAVLT); processing speed, visuomanual coordi-
nation, linguistic efficiency, alternating attention and work-
ing memory (ENFEN); and also visuospatial constructional
ability (ROCF).

The data obtained also supports our hypothesis about the
importance of the teacher’s mindfulness training, as it seems
that it can add a beneficial effect on the children’s results.
This is also supported by the work of other studies in this
area, linking the teacher’s mindfulness training and compe-
tences with improvements in effective classroom teaching
practices, potentially impacting children's educational out-
comes (Becker et al., 2017; Butterfield et al., 2020; Hirsh-
berg et al., 2020; Khalilzadeh & Khodi, 2021; Weare, 2019).

In accordance with the present results, previous studies in
Western countries have identified that mindfulness interven-
tions can improve executive functions on children, such as
learning, memory, mental flexibility and processing, with
moderate to large effect sizes (Diamond & Lee, 2011; Flook
et al., 2010; Takacs & Kassai, 2019; Thierry et al., 2018).
More specifically, a randomized controlled study examining
the effect of mindfulness interventions on working memory
found significant improvements in working memory capac-
ity (Quach et al., 2016). Another investigation on working
memory also reported a large positive correlation between
mindfulness practice and working memory tasks in children
(Natesh et al., 2014).

The findings of the present research regarding motor and
visuospatial abilities also reflect those of recent investiga-
tions (Moreno-Gémez et al., 2020; Tarrasch et al., 2017),
who also found that children practising mindfulness enhance
visuospatial skills and motor accuracy.
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Another interesting finding of the present study is that no
significant differences were found among groups in some
tests of the neuropsychological assessment. There were no
differences on the Perception of differences Test (Faces) that
measures focused and sustained attention and the ability to
perceive similarities, differences and patterns. However, it is
important to note that the results from experimental and con-
trol children were aligned after the intervention and not at
the beginning, meaning that mindful children improved their
performance on the Faces test (although this was not statis-
tically significant). In this regard, we found significant dif-
ferences in alternating attention on ENFEN results, further
supporting the idea that mindfulness practice may enhance
attentional skills. Previous studies evaluating the effect of
mindfulness-based interventions on this also observed con-
sistent improvements on attention competence (Crescentini
et al., 2016; Mak et al., 2018; Semple, 2010). However, there
is no consensus about the direct implication of all types of
attention in the mindfulness-practise effects (Sumantry &
Stewart, 2021).

There was also no difference on IECI assessing daily
stress, and SPECI, evaluating withdrawal, somatisation, anx-
iety, dependence, thought problems, attention, hyperactivity,
disruptive behaviour, academic performance, depression and
violent behaviour. Some prior studies that have demonstrated
the role of mindfulness in stress (Costello & Lawler, 2014,
van de Weijer-Bergsma et al., 2014), emotional and behav-
ioural regulation (Joyce et al., 2010; Moreno-G6mez et al.,
2020; Viglas & Perlman, 2018), and academic performance
(Giildal & Satan, 2020; Miralles-Armenteros et al., 2021)
on children, but in the present study no differences were
detected in these measures. This result may be explained
by the fact that both SPECI and IECI baseline data were
low before the intervention, meaning that children presented
previous low stress levels, and possibly minor emotional and
behavioural problems. Probably for this reason, no changes
were observed among participant and control groups on
these variables. Another possible explanation could be
related to the effective time of practice. In this sense, previ-
ous studies have showed a relation between practice time
and psychological outcomes in adult population possibly
mediated by the quality of practices (Goldberg et al., 2020;
Ribeiro et al., 2018). The present study included 13-weeks
intervention of 5-10 min mindfulness sessions before class
with a limited number of different practices. In contrast, pre-
vious studies in children used different intervention contents
and mostly more sessions of practice. Finally, this incon-
gruence could be related to the test used. Previous studies
reporting changes in both the stress and anxiety levels of
children used different tests that could be more sensitive
detecting these variables changes (PSS-10,SCARED-71)
(Costello & Lawler, 2014; van de Weijer-Bergsma et al.,
2014).
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As has been noted above, despite the growing body of
mindfulness research in Western countries, little research has
been carried out in Spain. The heterogeneity of the existing
Spanish research in terms of participants, measures and inter-
vention approaches makes it challenging to compare results,
but the findings from this study make several contributions
to the current paucity of literature in our country. The cur-
rent study stands up some considerations to address when a
mindful program wants to be implemented: the benefits of
the teacher’s mindfulness training, the necessity to adapt the
mindful program to the age of the children and the integra-
tion of the mindful program in the class timetable. Moreover,
it has been demonstrated in the Spanish children population
that the present mindfulness program improves cognitive skills
in children, executive functions and learning, such important
skills for the child development and academic performance
(Cortés Pascual et al., 2019; Visu-Petra et al., 2011). A recent
Campbell’s systematic review reported evidence about mind-
fulness interventions improving cognitive and socio-emotional
outcomes, but found no support for improvement in behaviour
or academic achievement (Maynard et al., 2017). However, the
authors highlighted in particular the heterogeneity and weak-
ness of the data produced by the studies. This reflects again
the lack of adequate research about this matter and the need
for further reliable evidence to evaluate the effectiveness of
these interventions.

The major limitation of this study is that the three
experimental groups were not randomized due to practical
constraints, because children were clustered in their own
classrooms. Another issue lies on the relatively short inter-
vention, as the program only lasted for 13 weeks with 5 to
10 min of daily practice.

A key strength of the present study was the pre-/post-test
design with a control condition to assess how effective was
the intervention. Also, the mindfulness exercises were age
appropriated and based on MBSR, the evidence-based pro-
gram with the most empirical support (Felver et al., 2016).
In this sense, it is important to note that mindfulness training
for children must be adapted through age-appropriate activi-
ties, to address most effectively their developmental stages
and needs (Bostic et al., 2015; Zelazo & Lyons, 2012).

The other strengths of the present study included an
adequate sample size as well, and the intervention was car-
ried out in the classroom environment during school hours
to facilitate the implementation and generalisation of the
mindfulness program.

Conclusions

The present study was designed to determine the positive
effects of a mindfulness intervention in children aged 9-11
in the Spanish school setting. The findings can contribute to
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a better understanding of the role of mindfulness practice in
primary children regarding learning performance and execu-
tive functions. Also, the findings of this study have several
practical implications in the classroom settings and in the
teaching/learning process, in terms of the need inclusion
of the practise in the school hours and for teachers to learn
mindfulness themselves to apply the mindful interventions
more effectively.

Overall, this study has provided a deeper insight into the
effect of mindfulness-based interventions on children, given
the fact that most of the existing literature has been carried
out with adult populations. It also adds knowledge to the
scarce body of research developed in Spain about this topic
up to now.

Further studies need to be carried out in order to explore
the benefits of mindfulness in children in classroom settings,
focused particularly on neuropsychological performance and
psychological well-being. It is also necessary to develop
those studies with well randomized- control designs, long-
term interventions and follow-up data to determine if there
are sustained results over time.
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