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ABSTRACT— Previous research has reported that
schoolteachers are an at-risk population for stress and
anxiety-related psychological disorders. High stress levels
have been linked to the suboptimal use of executive func-
tions, abilities which are a major component of effective
job performance in educational contexts. In the present
study, 99 teachers from five primary schools in Spain were
randomly assigned to a mindfulness training group or
wait-list control group. All groups were assessed for disposi-
tional mindfulness, anxiety levels, self-reported well-being,
and neuropsychological performance (including attention,
mental flexibility and inhibitory control, visuoconstructive
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abilities and visual memory, verbal fluency and processing
speed) prior to and following the training program. The
results showed significant differences between the groups in
terms of dispositional mindfulness, workplace well-being,
visuoconstructive abilities, and one of the processing speed
indexes. A within-group analysis indicated a general trend
toward improvement in the training group, mainly in dis-
positional mindfulness and verbal fluency. The assessment
of neuropsychological performance in this study also con-
tributes to expanding the existing body of knowledge on
the effects of mindfulness-based programs using behav-
ioral measures in a research field that heavily relies on
self-reported measures.

The teaching profession is characterized by a high sus-
ceptibility to stress and burnout syndrome (Zhang, Tsang,
Wang, & Liu, 2022). These effects have been found to have
a detrimental impact on teachers’ self-reported well-being,
mental health, and job satisfaction (Fathi, Greenier, &
Derakhshan, 2021; Saloviita & Pakarinen, 2021). Moreover,
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previous research has established a correlation between
higher levels of stress in teachers and increased stress levels
and diminished academic performance among students
(Madigan & Kim, 2021; Oberle & Schonert-Reichl, 2016).
The persistent exposure of teachers to high stress levels
can negatively affect their neuropsychological performance,
mainly related to various prefrontal cortex (PFC) regions.
On one hand and, in a very simplified explanation, under a
stressful context the amygdala activates the stress pathways
in the hypothalamus and brainstem, stimulating the release
of catecholamines and glucocorticoids, which affect the
PFC regulation through the neuraxis (see Arnsten, 2009).
On the other hand, some authors have argued that this
decrease in neuropsychological performance is also related
to increases in Mind Wandering (MW) as a state of mind
directly related to thoughts about personal concerns or
goals unrelated to the current task (Banks & Boals, 2017).
In this sense, MW competes for limited executive func-
tioning resources reducing the performance in cognitive
tasks (Thompson, Besner, & Smilek, 2014). Following the
rationale of this theory, we can expect to observe decreases
in the different domains of executive functions (EF) such
as working memory, mental flexibility, attention, or inhi-
bition, in stressed populations. For example, high stress
levels have been related to subpar performance in mem-
ory retrieval, verbal fluency and, in general, in executive
functions (González-Palau & Medrano, 2022). Executive
functions, understood as higher-order thinking processes
such as attention span and decision-making, are critical
for goal-directed behavior and, consequently, they are key
abilities in achieving a satisfactory level of teacher perfor-
mance in educational settings (Chou et al., 2016; Starcke,
Wiesen, Trotzke, & Brand, 2016; Wolf, 2017). Thus, improv-
ing teachers’ capacity to manage stress while improving
their neuropsychological performance would have clear
implications for both the well-being of teachers and the
academic achievement of students. To our knowledge, there
are no studies directly linking teachers’ EF performance and
their behavior in the classroom. However, we know that
when a teacher identifies an educational necessity, executive
functions participate in the development of a teaching plan
for achieving learning goals, recurrent monitoring, and
assessment of learning, as well as implementing changes
in the teaching strategy if the strategy does not seem to
be working, among other actions (Corriveau, Ronfard, &
Cui, 2018).

Some mechanisms for coping with environmental
demands can be learned and developed through psy-
choeducational training programs. In this regard, several
studies have explored the potential effectiveness of a range
of mindfulness-based programs (MBPs) of differing scopes
and with differing degrees of success (Emerson et al., 2017;

Kuyken et al., 2022). Previous research has found a corre-
lation between higher levels of dispositional mindfulness,
understood as an individual’s inherent tendency or trait to
be aware of the present moment, accept experiences without
judgment, and respond with openness and non-reactivity
in their everyday life, and positive outcomes for teachers,
including improved relationships at work, reduced psy-
chological strain, enhanced social-emotional competence,
and increased academic success for their students. This
relationship is likely influenced by a reciprocal causal inter-
action between teachers and students (Becker, Gallagher, &
Whitaker, 2017; Janssen et al., 2022).

In this sense, some authors have suggested that the prac-
tice of mindfulness affects two stress resilience pathways
in the brain: the regulatory pathway and the reactivity
pathway. In the first pathway, mindfulness increases the
activity and functional connectivity in the stress regulatory
regions of the PFC (mainly the dorsolateral PFC). In the
second pathway, it decreases the activity and functional
connectivity in regions gating the brain’s stress system, such
as the amygdala-anterior cingulate cortex pathway (Creswell
et al., 2019).

Using an adaptation of the mindfulness-based stress
reduction program (MBSR) designed by Kabat-Zinn (2003),
Roeser et al. (2013) reported reductions in anxiety, depres-
sion, stress levels, and burnout in a sample of 113 primary
and secondary school teachers from Canada and the United
States. In a meta-analysis including 18 control-trial stud-
ies, Zarate, Maggin, and Passmore (2019) concluded that
MBPs for teachers significantly reduced stress, burnout,
depression, and anxiety. Along the same lines, Jennings
et al. (2017) found improvements in classroom interactions
after implementing an MBP for elementary school teachers.

As stated above, high stress levels can affect teachers’
neuropsychological performance, which can be improved by
participation in MBPs. Roeser et al. (2013) found that teach-
ers who participated in an MBP improved in the perfor-
mance of a visual operation span task, a measure of focused
attention and working memory capacity. Similarly, teachers
taking part in a training program developed by Flook, Gold-
berg, Pinger, Bonus, and Davidson (2013) showed improve-
ments in sustained attention assessed via a visual informa-
tion processing task. However, other authors have failed
to detect increases in the selective, sustained, or switch-
ing attention levels of healthy university students included
in a mindfulness-based training program (Heredia, Gasol,
Ventura, Vicens, & Torrente, 2017). Therefore, the effects
of mindfulness training on attentional performance remains
uncertain. The review by Lao, Kissane, and Meadows (2016)
found preliminary evidence of improvements in working
memory, cognitive flexibility, and meta-awareness, which
are considered components of the executive functions, but
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concluded that the scarcity of studies available makes it diffi-
cult to draw firm conclusions. Finally, a recent meta-analysis
by Whitfield et al. (2021) including 45 studies reported a
positive effect of MBPs on working memory and EF in
comparison with non-active control groups. However, the
authors pointed out methodological concerns about the
studies reviewed as a limitation in their conclusions.

Considering the above information, the present study
aimed to test the validity of an MBP as a means to improving
the well-being of teachers and to expand upon previous
research, which relies heavily on self-report measures,
through the inclusion of behavioral measures of neuropsy-
chological performance. Because mindfulness exercises
mainly consist of specific approaches to training atten-
tion and concentration and reducing the mind-wandering
state associated with stress through the development of
the facets of mindfulness, a reasonable hypothesis is that
the changes explored in this study occur simultaneously
(training improves neuropsychological performance and
reduces stress levels at the same time). Specifically, and
based on the findings of previous studies, we anticipated
that the training would significantly reduce anxiety lev-
els and improve self-reported well-being and behavioral
measures related to executive function, attention, mental
flexibility and inhibitory control, visuoconstructive abilities
and visual memory, verbal fluency and processing speed.

MATERIALS AND METHODS

Participants
Ninety-nine teachers from five primary schools took part
in the study. The participating schools included four pub-
lic schools and one charter school (partially funded by the
Spanish government). The range of participants in each
school varied from 12 to 28, and the only inclusion cri-
terion was full-time employment. Potential subjects diag-
nosed with mental illness were excluded. Participants who
attended fewer than 75% of the training sessions were not
followed up on in the post-assessment phase (11 partici-
pants). All participants were Caucasian. The analyzed sam-
ple consisted of a wait-list control group of 44 participants
(35 women and nine men) and a training group of 44 par-
ticipants (41 women and three men). The mean ages of the
participants in the control and experimental groups were
42.3± 9.53 and 39.6± 7.39 years, respectively.

Procedure
A randomized controlled trial (RCT) with two groups (train-
ing and wait-list) and pre- and post-training assessments
was used to evaluate the effects of an eight-week secular
MBP. Five primary schools participated in the study. An
initial open-to-all presentation of the study was given to

all teachers in each participating school with opportunities
for discussion and questions. After the presentation, each
school provided the researchers with a list of teachers willing
to participate in the study. Once the participants were iden-
tified, they were assigned to either a training or a wait-list
group within each school in order to control for the influ-
ence of external variables related to the different contexts of
the schools on the study results. The participants from each
school were randomly sorted and systematically assigned a
condition of either 1 or 2 (alternating between 1 and 2).
The experimental or control conditions were then also ran-
domly assigned to the groups resulting from the first pro-
cedure. Pre-training assessments were conducted at each
school after participant consent was obtained and before the
training program started. Two or three days after the com-
pletion of the training program, post-training assessments
were performed following the same procedure. The assess-
ments of both control and experimental groups were per-
formed at the same time point in each school.

The tests were applied in the same order in both
pre-training and post-training assessments to control for the
possible effect of assessment fatigue in the results. All tests
were fully and voluntarily completed by the subjects. All
assessments were conducted at the beginning (pre-training)
and at the end (post-training) of a school term (before vaca-
tion periods) at each school. The research protocol followed
the ethical principles of the World Medical Association’s
Declaration of Helsinki (as revised in Tokyo in 2004).

Intervention
The training program consisted of eight 2-h sessions, once a
week. The size of the training groups was determined by the
number of participants at each school and ranged from 6 to
14. Every training session consisted of the combination of a
theoretical presentation and mindfulness practice exercises.
The specific content of each session was as follows. Session 1
included a presentation of the training program, a theoreti-
cal introduction to the main concepts of mindfulness, raisin
meditation, and STOP practice (stop, take a breath, observe,
and proceed). Session 2 included a presentation of the med-
itative attitude, breathing meditation, and walking medita-
tion. In session 3, the researchers introduced body scan and
emotion meditation. Session 4 included the practice of cen-
tered meditation and the “letting go” exercise. Session 5 con-
sisted of mindful stretching exercises and movements. In
session 6, the researchers introduced self-compassion and
loving-kindness meditation practices. In session 7, exercises
on mindful listening and interpersonal meditation were pre-
sented. And finally, in session 8, the program closed with
a review of the course content and an overview of the
resources and support available for participants to continue
their practice.
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The researchers conducting the sessions were psycholo-
gists who had all received the same specialized training on
mindfulness techniques by the Spanish Association of Mind-
fulness (AEMIND), and they participated in all the training
sessions. Participants in the program were expected to spend
10–40 min practicing at home, 6 days per week. To this end,
all participants received a CD containing audio-guided prac-
tice support for the MBP.

Measures
Mindfulness Assessment
Dispositional mindfulness was assessed using the validated
Spanish version of the Five Facet Mindfulness Questionnaire
(FFMQ; Aguado et al., 2015) consisting of 39 items and
five subscales (observing, describing, acting with awareness,
non-judging of inner experience, and non-reactivity to inner
experience) with a pre-assessment Cronbach’s alpha of 0.83,
0.85, 0.89, 0.92, and 0.79, respectively. The items were rated
on a 5-point Likert-type scale ranging from 1 (never or rarely
true) to 5 (often or always true). Higher scores in all subscales
indicated greater dispositional mindfulness.

Well-being Assessment
Subjective psychological well-being was measured
using the Psychological Well-being Scale (PWB;
Sánchez-Cánovas, 1998) consisting of 65 items and four
subscales. The PWB subscales of subjective psychological
well-being, material well-being, workplace well-being, and
partner well-being had pre-assessment Cronbach’s alphas
of 0.89, 0.90, 0.88, and 0.80, respectively. Higher scores
on all subscales indicated greater subjective psychological
well-being.

Anxiety Assessment
Anxiety levels were assessed using the Anxiety Situations
and Responses Inventory (ASRI; Cano & Miguel, 1999) con-
sisting of 66 items and three subscales. The three subscales
of cognitive anxiety, physiological anxiety, and motor anxiety
had pre-assessment Cronbach’s alphas of 0.90, 0.95, and 0.89,
respectively. Higher scores on all subscales were interpreted
as higher anxiety levels.

Attention Assessment
The d2 Test of Attention (Brickenkamp, 1972) was used
to assess both selective attention and concentration. The
following indexes were calculated: total number of responses
(TR), total number of hits (TA), concentration performance
(TA minus errors of commission), and working accuracy (TR
minus total errors).

Mental Flexibility and Inhibitory Control
The Stroop test was used to assess mental flexibility and
inhibitory control (Stroop, 1935). For each participant,
the total number of correct answers for each condition (P:
word, C: color naming, and PC: word-color interference)
was recorded. In addition, a resistance to interference index
was calculated (PC – PC’), with PC’= (C×P)/(P+C)
(Golden, 2007; Rivera et al., 2015). Scores in the
P and C conditions are related to processing speed. Scores
in the PC condition and resistance to interference index are
related to mental flexibility and inhibitory control.

Visuoconstructive Abilities and Visual Memory
The Rey–Osterrieth complex figure test (Rey, 1941) was used
to assess perceptual organization, visuocontructive abilities,
and visuospatial memory. This test also implies executive
functions as it requires the subject to plan how to best
copy the complex figure. In this test, subjects had to copy
a detailed drawing first and then reproduce it from memory
(3 min after copying it). Approximately 20 min later, subjects
drew the figure again from memory. In each stage of the test,
two measures of performance were recorded: quality of copy
(range of possible scores= 0–36), which reflects the accuracy
of reproduction of the original figure and it is a measure of
visuoconstructive abilities, and the amount of time taken in
the reproduction process.

Verbal Fluency
The categorical evocation and verbal fluency subtests of the
Revised Barcelona Test (Peña-Casanova, 2005) were used to
assess the verbal fluency variable. The test is divided into
two parts: the semantic verbal fluency test (SVF), which
requires the participant to name as many animals as they
can within 1 min, and the verbal phonological fluency test
(VPF), which requires the participant to produce as many
words as they can beginning with the letter “p” within 1 min.
These two tests involve EF, which means they require par-
ticipants to put the processes underlying vocabulary devel-
opment (semantic-lexical memory) into operation (García
et al., 2012). The total number of correct answers (correct
name of an animal or real word that starts with P) was
recorded for both parts of the test.

Processing Speed
In this study, the processing speed variable was assessed
using scores achieved in the following parameters:
amount of time taken for the reproduction process in
the Rey–Osterrieth test, number of total responses in the
d2 test, and the scores in both the P and C conditions of the
Stroop test.
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Data Analyses
IBM SPSS© v25.0 (IBM Corporation, New York, USA) statis-
tics software was used to analyze the results. Homogeneity
of variance was analyzed using a Levene test, and differ-
ences between groups in the pre-training assessment were
analyzed by means of multiple one-tailed t-tests. Because of
the high variability between groups observed in the study,
probably because of intrinsic variability between schools,
the differences between groups in the post-training assess-
ment were analyzed by multiple ANCOVA, with the scores
obtained in the previous assessment defined as covariables.
ANCOVA-POST has been proposed as the most effective
method to analyze treatment effects compared to ANOVA
and general linear models (O’Connell et al., 2017). Because
we were also interested in detecting any changes in each
variable over time, the intragroup differences between pre-
and post-training assessments were analyzed using multiple
one-tailed paired t-tests. To correct for type I errors due to
multiple pairwise contrasts, p-values were adjusted using the
Holm–Bonferroni correction (Holm, 1979).

Cohen’s d and ηp
2 were used as measures of the effect

sizes. In keeping with the proposal by Cohen, Cohen, West,
and Aiken (2003), d values lower than 0.3 were considered
negligible, values between 0.3 and 0.5 were considered small
effects, values between 0.5 and 0.8 were medium effects, and
those greater than 0.8 were considered large effects. Signifi-
cance for all tests was set at p< .05. The ηp

2 values above 0.02
were considered small effects, those above 0.13 were consid-
ered medium effects, and those above 0.24 were considered
large effects. The materials and analysis codes for this study
will be provided by the corresponding author upon request.

RESULTS

Intergroup comparisons revealed no differences in gender
representation (𝜒2[1, N = 87]= 3.42, p= .056), self-reported
initial stress levels (𝜒2[1, N = 87]= 0.02, p= .901), previous
experience in meditation practices (𝜒2[1, N = 87]= 1.54,
p= .215), or daily sports practice (𝜒2[1, N = 87]= 1.97,
p= .160). Comparisons of the pre-training measures did not
show any significant differences between the wait-list and
the training group for any of the outcomes included in the
study. Moreover, no significant differences between male
and female groups were observed in the baseline of any of
the outcomes assessed in the study. Therefore, males and
females were not divided into subgroups for the analyses.

The multiple ANCOVA performed on the post-training
results revealed significant differences between groups in
various measures. In the FFMQ, the trained group reported
higher levels for the observing (F[1,84]= 20.52, p= .000,
𝜂p

2 = 0.196) and non-reacting (F[1,84]= 6.54, p= .012,
𝜂

2 = 0.072) subscales than the control group, suggesting
an increase in some facets of dispositional mindfulness.
The trained group also had higher levels on the workplace
well-being scale (F[1,84]= 5.382, p= .023, 𝜂p

2 = 0.060) than
the control group and higher levels for quality of copy than
the control group (F[1,84]= 7.965, p= .006, 𝜂p

2 = 0.087) on
the Rey–Osterrieth complex figure test, the part of the test
related to visuoconstructive abilities.

In the Stroop test, the trained group obtained more
hits in processing speed (P part) (F[1,84]= 10.74, p= .002,
𝜂p

2 = 0.113) than the control group. No significant differ-
ences were found in the other measures (see Tables 1 and 2).

Table 3 shows the results obtained in the baseline and
post-training psychological assessment for both the control

Table 1
Results Obtained in the ANCOVA Analyses of Psychological Outcomes

SS df MS F p* ηp
2

Five facets mindfulness questionnaire
Observe 372.022 1 372.022 20.527 <.001 0.196
Describe 50.117 1 50.117 3.632 .060 0.041
Act with awareness 51.906 1 51.906 2.140 .147 0.025
Non-Judge 0.019 1 0.019 0.001 .976 0.000
Non-React 69.616 1 69.616 6.545 .012 0.072

Psychological well-being scale
Subjective well-being 35.809 1 35.809 0.554 .459 0.007
Material well-being 7.321 1 7.321 0.545 .462 0.006
Workplace well-being 28.237 1 28.237 5.382 .023 0.060
Partner well-being 3.031 1 3.031 0.117 .733 0.001

Situations and responses of anxiety inventory
Cognitive anxiety 521.612 1 521.612 2.021 .159 0.023
Physiological anxiety 176.777 1 176.777 1.067 .305 0.13
Motor anxiety 143.271 1 143.271 0.688 .409 0.008

Note: *P < 0.5 (in bold).
MS = mean square; SS = sum of squares.
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Table 2
Results Obtained in the ANCOVA Analyses of Neuropsychological Outcomes

SS df MS F p* ηp
2

Rey–Osterrieth complex figure
Quality of copy 31.415 1 31.415 7.965 .006 0.087
Time taken 223.749 1 223.749 0.088 .767 0.001
Quality of copy 3’ 0.539 1 0.539 0.037 .847 0.000
Quality of copy 20’ 3.428 1 3.428 0.263 .609 0.003

Stroop test
Correct answers (P) 1,143.989 1 1,143.989 10.747 .002 0.113
Correct answers (C) 57.599 1 57.599 1.560 .215 0.018
Correct answers (PC) 123.077 1 123.077 3.789 .055 0.043
Resistance to interference (PC-PC’) 15.862 1 15.862 0.505 .479 0.006

Attention test D2
Total number of responses 1,089.249 1 1,089.249 0.525 .471 0.007
Total number of hits 1,195.592 1 1,195.592 2.251 .137 0.027
Concentration 1,167.155 1 1,167.155 2.077 .153 0.025
Working accuracy 2,481.041 1 2,481.041 1.271 .263 0.016

Categorical evocation and verbal fluency subtest
Correct answers (animals) 70.469 1 70.469 3.508 .065 0.040
Correct answers (letter “p”) 22.525 1 22.525 1.427 .236 0.017

Note: *P < 0.5 (in bold).
MS = mean square; SS = sum of squares.

Table 3
Baseline and Post-Training Measures of Psychological Assessment for Control and Trained Groups

Control group Trained group

Baseline Post d Baseline Post d

Five facets mindfulness questionnaire
Observe 24.581± 5.025 22.860± 5.906* −0.31 25.423± 4.971 27.500± 4.240* 0.45
Describe 28.093± 6.059 28.847± 5.981 0.12 29.945± 6.563 31.773± 6.042* 0.29
Act with awareness 28.651± 6.388 28.558± 7.443 −0.01 27.347± 6.246 29.223± 5.467* 0.32
Non-Judge 30.581± 5.270 32.542± 5.772 0.35 28.796± 7.419 31.477± 5.994* 0.40
Non-React 21.279± 3.705 21.571± 3.952 0.07 21.969± 4.892 23.750± 4.132* 0.39

Psychological well-being scale
Subjective well-being 115.221± 15.093 118.070± 14.835 0.19 115.750± 12.964 119.750± 11.449* 0.33
Material well-being 40.828± 6.727 41.419± 5.873 0.09 41.682± 6.386 42.568± 5.492 0.15
Workplace well-being 42.791± 3.883 42.558± 3.521 −0.06 43.793± 3.737 44.409± 3.493 0.17
Partner well-being 60.445± 10.193 62.524± 10.106 0.20 61.243± 8.939 62.809± 8.788 0.18

Situations and responses of anxiety
inventory

Cognitive anxiety 69.535± 35.968 58.529± 34.308* −0.31 71.756± 36.458 55.395± 31.516* −0.48
Physiological anxiety 31.908± 24.609 29.035± 27.883 −0.11 35.968± 29.539 29.581± 24.390* −0.24
Motor anxiety 28.907± 19.780 26.078± 21.884 −0.14 38.199± 32.815 31.383± 31.561* −0.21

Notes: Data are expressed as means ± SD. *P < 0.5 (in bold).
∗p< .05 versus baseline assessment.
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Table 4
Baseline and Post-Training Measures of Neuropsychological Assessment for Control and Trained Groups

Control group Trained group
Baseline Post d Baseline Post d

Rey–Osterrieth complex figure
Quality of copy 34.093± 2.080 32.674± 1.961* −0.70 33.795± 1.812 33.773± 2.219 −0.01
Time taken 122.047± 47.456 106.744± 62.497 −0.27 135.682± 69.436 116.159± 50.753* −0.32
Quality of copy 3′ 20.047± 5.622 25.000± 5.402* 0.90 19.432± 4.720 24.784± 4.399* 1.17
Quality of copy 20′ 20.023± 5.597 24.674± 5.065* 0.87 19.648± 4.394 24.841± 4.385* 1.18

Stroop test
Correct answers (P) 107.070± 16.627 109.954± 14.588 0.18 105.546± 21.216 116.250± 16.943* 0.56
Correct answers (C) 71.651± 10.596 75.721± 10.861* 0.38 74.795± 12.860 80.114± 12.937* 0.41
Correct answers (PC) 47.279± 9.555 48.767± 10.472 0.15 50.000± 10.430 53.591± 10.641* 0.34
Resistance to Interference (PC-PC′) 4.531± 7.361 4.114± 7.959 −0.05 6.493± 7.285 6.300± 6.909 −0.03

Attention test D2
Total number of responses 469.268± 70.066 511.463± 67.492* 0.61 454.667± 77.982 507.571± 77.278* 0.68
Total number of hits 176.488± 33.193 197.317± 33.679* 0.56 167.119± 40.190 197.952± 37.941* 0.79
Concentration 175.756± 33.522 196.829± 33.628* 0.62 166.285± 41.115 197.523± 38.189* 0.78
Working accuracy 428.500± 79.454 487.881± 38.189* 0.76 446.902± 69.461 490.414± 65.376* 0.64

Categorical evocation and verbal fluency
Subtest

Correct answers (animals) 24.465± 5.054 24.953± 5.341 0.09 24.068± 4.929 26.523± 5.316* 0.48
Correct answers (letter “p”) 16.814± 4.441 17.907± 4.674 0.24 17.841± 4.029 19.500± 4.511* 0.39

Notes: Data are expressed as means ± SD. *P < 0.5 (in bold).
∗p< .05 versus baseline assessment.

and the trained group. The results of the analyses compar-
ing pre- and post-training measures indicated differential
effects depending on the group. The trained group exhibited
increases in observing (t[43]= 2.499, p= .016, d= 0.45),
describing (t[43]= 3.098, p= .003, d= 0.29), acting with
awareness (t[43]= 2.707, p= .10, d= 0.32), non-judging
of inner experience (t[43]= 3.341, p= .002, d= 0.40), and
non-reactivity to inner experience (t[43]= 2.737, p= .009,
d= 0.39). Meanwhile the control group reported a reduc-
tion only in the observing subscale (t[42]= 3.014, p= .004,
d= 0.31). Thus, we found a tendency toward increased
dispositional mindfulness in the trained group that we did
not observe in the control group.

The training group reported higher levels of subjective
psychological well-being (t[43]= 3.199, p= .003, d= 0.33)
after the training program than before it, while the con-
trol group showed no significant difference in self-reported
well-being. In addition, the trained group reported reduced
cognitive anxiety (t[43]= 5.342, p< 0.001, d= 0.48), physio-
logical anxiety (t[43]= 3.087, p= .004, d= 0.24), and motor
anxiety (t[43]= 3.186, p= .003, d= 0.21) after training, while
the control group only reported reductions in cognitive
anxiety (t[42]= 5.037, p< .001, d= 0.31). Summarizing the
results obtained in these tests, the trained group showed a
tendency toward increased self-reported well-being and also
reduced anxiety levels. These tendencies were not observed
in the control group.

Table 4 shows the results obtained in the baseline and
post-training neuropsychological assessments for both
the control and the trained group. The results of the
Rey–Osterrieth complex figure test show that the control
group performed worse on the copy task (t[42]= 4.175,
p< .001, d= 0.70), although the amount of time spent on
it remained unchanged. The trained group, on the other
hand, spent less time on the task (t[43]= 2.876, p= .006,
d= 0.32), but the quality of the copy score did not improve or
worsen over baseline. Both groups had better recall at 3 and
20 min (control group: t[42]= 7.206, p< .001, d= 0.90, and
t[42]= 7.368, p< .001, d= 0.87; trained group: t[43]= 8.729,
p< .001, d= 1.17 and t[43]= 8.583, p< .001, d= 1.18).

The processing speed and mental flexibility of the trained
group showed improvements in some of the measures of
the Stroop test. Specifically, the performance of the trained
group improved in the three conditions of the test: process-
ing speed (parts P and C; t[43]= 5.171, p< .001, d= 0.56
and t[43]= 5.399, p< .001, d= 0.41) and mental flexibil-
ity/inhibitory control (PC condition; t[43]= 4.003, p< .001,
d= 0.34). The control group only performed better in condi-
tion C compared to the previous assessment (t[42]= 4.541,
p< .001, d= 0.38).

In the d2 attention test, the scores of both the exper-
imental and the control group increased in all of the
measures recorded: total number of responses (control
group: t[40]= 6.326, p< .001, d= 0.61; trained group:
t[41]= 6.4, p< .001, d= 0.68), number of hits (control
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group: t[40]= 7.446, p< .001, d= 0.56; trained group:
t[41]= 6.688, p< .001, d= 0.79), concentration (control
group: t[40]= 7.415, p< .001, d= 0.62; trained group:
t[41]= 6.453, p< .001, d= 0.78) and working accuracy (con-
trol group: t[40]= 7.009, p< .001, d= 0.76; trained group:
t[41]= 6.966, p< .001, d= 0.64). These results may be related
to the practice effect in both groups. Finally, the trained
group also obtained higher scores during the post-training
assessment for the number of hits in the semantic fluency
test (t[43]= 3.745, p< .001, d= 0.48) and the phonological
fluency test (t[43]= 2.536, p= .015, d= 0.39). The control
group’s scores for verbal fluency remained unchanged in
the post-training assessment. Therefore, we observed a
tendency toward improved levels of verbal fluency in the
trained group.

DISCUSSION

This paper aimed to expand upon existing research on the
effectiveness of MBPs for teachers, which typically relies
heavily on self-reported measures. The training program
partially succeeded in increasing the dispositional mind-
fulness of the participants. This increase was one of the
strongest effects observed after the implementation of the
training program based on mindfulness practices and it is
consistent with that found in previous studies (Beuchel,
Ophoff, Cramer, & Hautzinger, 2022; Roeser et al., 2013;
Song & Lindquist, 2015). However, there is a lack of consen-
sus among the studies in this field regarding the specific sub-
scales affected by the training process. Studies have variously
reported increases in the describing scale (Flook et al., 2013),
the observing and non-judging scales (Frank, Reibel, Broder-
ick, Cantrell, & Metz, 2015; Heredia et al., 2017), the acting
with awareness scale (Asuero et al., 2014), and the observ-
ing, acting with awareness, non-judging, and non-reacting
scales (Beuchel et al., 2022). Participants in the present study
self-reported increases in the observing and non-reacting
scales. The inconsistent results reported in previous stud-
ies may be related to the content of each training program
and the time taken to practice and develop each of the facets
based on the main goal of the intervention. It has been sug-
gested that these differences in content and focus may selec-
tively modify the results obtained in the scale dimensions
(Quaglia, Braun, Freeman, McDaniel, & Brown, 2016).

Self-reported well-being has been associated with the
development of the facets of mindfulness in previous studies,
regardless of the meditative experience of the participants
(Hanley, Warner, & Garland, 2015; Nell, 2016), although
some reviews have indicated that most of these studies were
not RCTs and were of low experimental quality (Lomas,
Medina, Ivtzan, Rupprecht, & Eiroa-Orosa, 2017, 2018).
We found an increase in self-reported levels of workplace
well-being, but no changes in the other test scales (subjective

well-being, material well-being, and partner well-being).
This effect may be related to improved social relations
between the teachers in the experimental group, as MBPs
also help build a secure space of exchange and recognition
among participants. The absence of improvement found in
other well-being scales could be related to the conceptualiza-
tion of well-being in the development of the questionnaires
used to assess this variable or to the lack of improvement
reported in the subscales of the FFMQ that have been related
to self-reported well-being.

A deep discussion about the definition of subjective
well-being goes beyond the scope of this study, but it can
be assumed that psychological well-being is conceptualized
primarily in two ways: from a hedonic or a eudemonic
perspective (for a review see Huta, 2016). Hedonism is
associated with increased personal satisfaction and pleasant
emotions and reduced negative emotional states, while
eudaimonism is related to personal growth, life purpose,
and a particular way of being in which the individual
does not avoid unpleasant emotions. Some authors have
argued that mindfulness practices are more closely linked
to emotional regulation processes based on eudemonic
rather than hedonic perspectives (Garland, Farb, Goldin,
& Fredrickson, 2015; Verhaeghen, 2021). Indeed, a review
of the literature reveals that studies using the PANAS or
WHO-5 questionnaires, which are more related to the hedo-
nic perspective (Delle, Massimini, & Bassi, 2011; Kusier &
Folker, 2020), do not report changes in self-reported
well-being (Bonde, Fjorback, Frydenberg, & Juul, 2022;
Jennings, Frank, Snowberg, Coccia, & Greenberg, 2013),
whereas those using the Ryff’s psychological well-being
questionnaire (Waterman et al., 2010) based on the eude-
monic perspective report an increase in participants’
self-reported well-being (Jenaabadi, Pilechi, Salmabadi, &
Tayarani Rad, 2017; Qazinezam, Momtazi, & Yaghubi, 2014).
In our study, we only observed an increase in the perception
of workplace well-being in the mindfulness-trained group
compared to the control group using the PWB scale. The
items of this questionnaire are more related to happiness and
positive emotional states, therefore considering psycholog-
ical well-being from a hedonic perspective. To corroborate
our hypothesis, in future studies, it may be worthwhile
to assess the effects of different MBPs on self-reported
well-being considering the specific questionnaires used.
Another possible explanation for these findings may be
related to the lack of improvements observed for some
of the subscales of the FFMQ after the implementation
of the MBP. Baer et al. (2008) reported that describing,
non-judging, and non-reacting are related to self-reported
well-being, but observing is not. Our participants reported
improvements only in the non-reacting subscale. However,
there is a common consensus that MBPs generally have
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a positive impact on the self-reported well-being of par-
ticipants, and a recent meta-analysis by Phan et al. (2022)
presented compelling evidence to support that notion.

Another effect widely reported in the research on mind-
fulness training programs is the reduction of participants’
anxiety levels compared to subjects in wait-list control
groups (Lomas et al., 2017; McConville, McAleer, &
Hahne, 2017; Song & Lindquist, 2015), though studies
using active control groups have reported conflicting results
(Britton et al., 2014; Halladay et al., 2019). We therefore
expected to observe such a reduction after the implemen-
tation of the MBP. However, no differences between groups
at post-training assessment were observed. Thus, we cannot
conclude that MBP did not affect this variable. Consid-
ering the above, the subjects in the mindfulness-trained
group reported reduced cognitive, physiological, and motor
anxiety levels after the training when compared to levels
recorded in the pre-training assessment. This change was
not reported in control group. Bearing this in mind, we
hypothesize that this is an effect related to other contex-
tual variables, not the MBP, that may modify the teachers’
self-reported anxiety (e.g., workload during the assessment
period). In this study, the post-assessments were conducted
before vacation periods in all participating schools, which
may be a possible explanation for the reduced cognitive
anxiety levels reported also in the control group. Thus, the
assessment period chosen may be a critical variable affect-
ing participants’ anxiety levels and is therefore a factor that
should be considered in future research. In this sense, when
various schools are sequentially recruited, it is important
to maintain the same assessment periods in all the schools.
The use of control groups with unequal representation in
each trained group assessed in each school could lead to less
robust conclusions.

With regard to neuropsychological outcomes, attentional
focus is an important component of mindfulness practice,
and we expected to observe an increase in participants’
attentional skills after the MBP. Previous studies have
reported differing results depending on the type of attention
assessed. For instance, MacCoon, MacLean, Davidson,
Saron, and Lutz (2014) and Rodriguez-Vega et al. (2014)
found no significant differences in sustained attention in
studies using both passive and active control groups, and
Baccarani (2013) and Jensen, Vangkilde, Frokjaer, and Has-
selbalch (2012) reported improvements in selective attention
but not in sustained or divided attention. In our study, levels
of selective attention did not improve as assessed by the d2
test. However, there were significant differences between
groups in copy quality of the Rey–Osterriech complex figure
test in the post-training assessment. The within-group anal-
yses indicated a significant reduction in this variable for the
control group, while the trained group showed a flat trend.

Thus, a possible explanation is that MBPs helped to main-
tain performance against external variables. Some authors
have related this part of the Rey test to both attention and
concentration (Shin, Park, Park, Seol, & Kwon, 2006). Thus,
this result could indicate a possible improvement in atten-
tion and concentration in the trained participants. Despite
these results, improvements in attention attributable to
participation MBPs remain unclear at present. Authors
such as Jha, Krompinger, and Baime (2007) have argued
that improvements in attention skills require long, intensive
interventions. However, a review by Lao et al. (2016) indi-
cated that most studies on MBPs do not find improvements
in attention skills, and Di Francesco et al. (2017) concluded
that higher dispositional mindfulness is not related to
increases in attention efficiency. Finally, it is important to
note that no improvements in attention were detected in
a recent meta-analysis by Whitfield et al. (2021), which
included 56 studies.

Verbal fluency was another neuropsychological outcome
assessed in the present study. Zeidan, Johnson, Diamond,
David, and Goolkasian (2010) and Lassander et al. (2020)
observed increases in the semantic and phonologic flu-
ency of participants after the implementation of an MBP.
In our study, there were no significant differences in the
post-training assessment of either group. Therefore, we were
unable to confirm the improvements that have been reported
in previous studies.

No changes were observed in inhibitory control; how-
ever, improvements in this variable have been reported
in previous studies that used a passive control group
(Rodriguez-Vega et al., 2014) but not in those with
active control groups (Basso, McHale, Ende, Oberlin, &
Suzuki, 2019; Bhayee et al., 2016). Therefore, it is difficult to
conclude that MBPs are the cause of this effect. Finally, the
results indicated a possible increase in processing speed (one
of the indexes assessed which showed an increase) but not
in cognitive flexibility in trained participants compared to
non-trained subjects in the post-training assessment. These
results agree with previous studies reporting increases in
processing speed regardless of the duration or theoretical
content of the program (Adhikari, Kothari, & Khadka, 2018;
Basso et al., 2019; Bhayee et al., 2016). This is important
because more practice time seems to be necessary to obtain
improvements in attention, and therefore the duration of
the program may be an important variable depending on
the effects to be assessed. Some authors have suggested that
increased attention is related to anchorage practice based
on gently redirecting one’s attention back to continuous
breathing (Müller, Gerasimova, & Ritter, 2016).

In summary, there is ample evidence in previous litera-
ture regarding the effects of MBPs on anxiety levels and sub-
jective well-being, which have been linked to student out-
comes (see Deer, 2023 for a review). However, knowledge
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about their effects on cognitive performance is limited. The
present study included a variety of measures related to cog-
nitive functioning, and the results indicated that MBPs can
also influence some of these domains, such as visuoconstruc-
tive abilities and processing speed, probably through the two
stress resilience pathways modified, mostly the regulatory
pathway improving functional connectivity and increasing
processing speed. In a similar way, a better performance in
a complex visuoconstructive ability task could be explained
by decreased activation of the MW leading to a release in the
executive functioning resources that can be used for other
executive tasks as planning. Since executive processes have
been proposed as a mediator in the effectiveness of teacher
behavior (Barraza & Rodríguez, 2023; Davis-Unger & Carl-
son, 2008), MBPs may be a useful strategy for improving
teaching-learning processes in school settings.

CONCLUSIONS

Considering our results as a whole, the mindfulness-based
training program implemented in this study increased
participants’ levels of observation, workplace well-being,
processing speed, and visuoconstructive ability. The MBP
did not affect their self-reported anxiety levels, attention,
inhibitory control/mental flexibility, or verbal fluency.
Moreover, the trained group showed a general trend toward
improved anxiety levels, visual memory, and verbal fluency.
However, this general tendency cannot be assumed as an
effect of the mindfulness training.

Limitations and Future Research
It is important to note that the sample included in this study
was a nonclinical population with an overrepresentation of
women; thus, the results should not be generalized to the
male population. Moreover, 11 of the participants in the
study did not attend 75% of the training sessions and were
therefore not followed up with post-assessments. This con-
stitutes a dropout rate of 11%, which should be considered in
the design of future studies. For future research, the inclu-
sion of a control group for each school might lead to more
robust conclusions by avoiding biases related to the particu-
larities of each educational context and mitigate the practice
effect in some of the tests. Moreover, the assessment period
of all the groups in each school should be considered a con-
founding variable that can affect the results of MBP studies,
as high workload periods can influence teachers’ anxiety or
stress levels. This effect was substantiated in our study by
the improvements observed in both the control and trained
group. Another important limitation was the absence of
an active control group in the experimental design. In
future studies, it will be necessary to include active con-
trol groups to draw stronger conclusions about the effects

of MBPs. Finally, despite the consensus about the improve-
ments resulting from MBPs using self-reported measures,
more studies including behavioral measures are needed in
order to draw stronger conclusions in this field of research.
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