http://journalppw.com
ISSN 2587-0130

Journal of Positive Psychology & Wellbeing
2022, Vol. 6, No. 1, 1810 — 1830

Effect of a Mindfulness intervention with virtual reality in adolescents
on Attention and working memory

Aimée Argiiero-Fonsecal, Davide Maria Marchioro?, lvan Lopez-Beltran®

! Academic Program of Psychology, Autonomous University of Nayarit, Tepic, Nayarit, México.
E-mail: aimee.arguero@uan.edu.mx 2 https://orcid.org/0000-0002-3864-52990001,
2Area di Psicologia. Istituto Universitario Salesiano Venezia. Mestre, Italia.

E-mail: d.marchioro@iusve.it
SUniversidad Auténoma de Aguascalientes, Aguascalientes, México.

E-mail: psic.ivan@live.com, I http://orcid.org/0000-0003-2046-1421.

Abstract

Introduction: Mindfulness has proven to be a very valuable practice to improve people's attentional
and working memory capacities. These abilities evolve over time, but if they are properly trained, they
can reach greater potential, especially if this training is done during childhood and adolescence.
Adolescents do not always feel motivated to practice mindfulness, so the aim of this work consists in
proposing a mindfulness intervention through the use of a virtual reality headset that allows access to
mindfulness training in a way that is more attractive to them.

Method. An experimental design was used to evaluate the effect of a Mindfulness intervention with
virtual reality (MIVR) using the app TRIPP, in a sample of 47 adolescents (Gin= 25, G.n= 22; mean
age = 15.53; SD = .99; 57.44% female) trough The RehaCom Screening Test on Divided Attention
(DA) and Working Memory (WM), before (T = pretest), and 21 days after its implementation (T, =
posttest).

Results: The results showed that there was a significant difference between the experimental and
control groups between measurements (T 2 T1), in terms of divided attention and working memory (p
<0.001), but not between woman and man, suggesting a significant improvement in 21 days of the
MIVR.

Discussion. This research corroborates and contributes to a better understanding of the direct effects on
Virtual Reality-Mindfulness interaction, also verifying that adherence to monitoring the process gives
evidence of the motivation acquired by adolescents.

Keywords: Mindfulness, Intervention, Tripp, Oculus Rift S, Virtual Reality, RehaCom, Attention,
Working Memory, Adolescence.

Introduction

Mindfulness implies full attention, a way of
focusing on the present moment, as a
psychological process it means focusing
attention on what is being done or feeling
(Vasquez-Dextre, 2016), this has been shown in
research, where it is observed how mindfulness
improves attention, memory, the emotional state
and its regulation (Basso, et al., 2019). In
children and adolescents, improvement in
attention and other executive functions has been
confirmed (Dunning, et al., 2019).
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In this sense, it is known that adolescents need
to feel motivated to learn (Limén & Carretero,
1995) and that these experiences are attractive or
pleasant, especially linked to technologies
(Garitaonandia, et al., 2005), so doing
mindfulness, turns out to be more attractive, in
addition to the fact that training children and
adolescents in any aspect at an early age is better
than waiting until they reach adulthood (Limén
& Carretero, 1995).

According to the American Psychological
Association, mindfulness meditation, also called
mindfulness, is defined as the training of
attention to achieve a mental state of calm
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concentration and positive emotions. In this, two
parts are considered: attention and acceptance.
The first seeks to tune into experiences to focus
on what is happening in the present moment,
achieving it through the direction of breathing,
thoughts, physical sensations, and feelings. The
second, acceptance, implies observing what is
being experienced without judging, that is,
instead of responding or reacting, those
emotions are allowed to pass. (APA, 2019).

The benefit of mindfulness is both psychic and
physical, it is used to deal with stress and other
difficult emotions such as anger and the lack of
control that derives from it. It helps the thoughts
to have more objectivity, to recognize the states
that alter or influence those thoughts. This
means that instead of repressing or reacting to
negative emotions, which are the two common
states of emotional regulation, mindfulness
helps to 'be with' the emotions and separate the
rawness of those emotions, along with the
feelings and thoughts that surround (Naik, et al.,
2013).

Creswell (2017) described an evaluation article
on mindfulness-based interventions for health,
cognition,  affectivity, and interpersonal
relationships, as well as applications targeting
settings and populations (work, school,
military), the mechanisms neurobiological and
psychological among other aspects. This
research found that mindfulness interventions
improve outcomes in multiple domains ranging
from chronic pain to addictions, for example.

In a review article of randomized controlled
trials regarding the effects of mindfulness-based
interventions on cognition and mental health in
children and adolescents, it was found that all
trials found significant improvements in
mindfulness versus controls in categories such
as executive functioning, attention, depression,
anxiety, stress, and negative behaviors
(Dunning, et al., 2019).

Virtual reality (VR) is understood as a man-
machine interface using computer-generated
simulators, it is also a synthetic experience
where physical reality is substituted to achieve
an immersive interaction between the user and
the world (Pérez, 2011).

Heras and Villarreal (2004) described that this
technology dates back to 1960, but its use was
until the end of the 20th century, maturing in
components such as hardware, software,
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applications, and content. Its use has been
directed mainly at education, art, entertainment,
dissemination of science and technology,
museums, products, storytelling, and even in the
military industry. The expression virtual reality
goes back to some discussions about the context
of technologies among technologists such as J.
Lanier, t. Nelson, M. Krueger, and J. Walker
raised the practical problem of relating more
humanely and naturally between a user and the
interface (Castariares, 2011).

The first applications of VR in psychology were
focused on exposure techniques used in phobias,
but also in psychic and psychomotor
rehabilitation, although there were also
antecedents that were aimed at general
psychological treatment and anxiety in students
(Gutiérrez, 2002).

VR as a tool in general and specialized care
services, as well as in psychotherapy, has been
sustained as an effective strategy (Riva, 2005).
Comparing them with traditional treatments, VR
has advantages such as the protected
environment for the patient and the re-
experiencing of a truly felt situation. Evidence
of effectiveness in anxiety, eating, and sexual
disorders has also been recovered (Botella, et al.,
2004). Even so, much research is lacking to
support this effectiveness in mental health (
Gregg & Tarrier, 2007). In an experiment to
investigate the influences of VR on dissociation,
mindfulness, and self-efficacy, the results
showed that participants who were immersed in
a VR system for 20 minutes increased
dissociation and a significant increase in
mindfulness after being immersed in simulation
(Mondellini, et al., 2021). Also, in studies where
VR was used for attentional and memory
improvement in adults, it was shown to be more
efficient than computerized (Climent, et al.,
2021). Virtuality offers an innovative way to
research, to live experiences, and to train
(Arglero-Fonseca, et al.,, 2021; Modrego-
Alarcon, et al.,, 2021), adolescents are more
attracted, manages to link these two practices,
mindfulness and virtual reality, to improve
attentional aspects and working memory.

Adolescence is defined by The World Health
Organization (WHO) as the stage between the
ages of 10 and 19. They normally divide it into
two phases; early adolescence from 12 to 14
years old and late adolescence from 15 to 19
years old (WHO, 2022).
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In each of these stages, there are physiological
changes (stimulation and functioning of the
organs by hormones, female and male),
structural (anatomical), psychological
(integration of personality and identity), and
adaptation to cultural and/or social changes
(SSA, 2015).

On the other side, the United Nations Children's
Fund (UNICEF, 2015) points out that both
adolescence and youth are periods of
opportunities and changes during which
adolescents and young people develop their
capacities to learn, experiment, use critical
thinking, express their creative freedom and
participate in social and political processes, so
ensuring the full development of these capacities
must be a common priority for all societies.

Adolescents have been a subject open to
research and an object of concern for social
scientists, educators, parents, and civic and
political institutions, but so are their research
strategies and methods, both qualitative and
quantitative. This is how the modern treatment
of adolescence is a field of study for
anthropology,  psychology, developmental
biology, sociology, and history (Lozano, 2014).

In the field of psychology there are many books
and studies, for example, in Aguirre (1994) this
stage was studied from the cultural, biological,
gender identity, corporeality, sexuality,
affective development, cognitive development,
the experience of the socio-family group,
socialization, relationships with their parents,
ideology and values, access to work, among
others. At the neuropsychological level,
adolescents have been studied from various
angles, they have gone from a clinical
perspective as psychiatric patients (Allott, et al.,
2013) also around their emotions (Orén, 2014)
or from their executive functions in relation to
their sexual behavior (Morais, et al., 2016) and
their eating behavior (Herbrich, et al., 2019) to
their relationship between anxiety and attention,
working memory among other tasks in the
performance of its operation (Jarros, et al.,
2017).

Working memory is the system that maintains a
limited set of representations for immediate use
in cognition, it is a central part of human
cognition (Ricker, et al., 2018). The term
"working memory" evolved from the earlier
concept of short-term memory, and the two are
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still sometimes used interchangeably. But it is
safe to say that the popularity of the concept of
working memory owes much to neurobiological
studies that seem to suggest that it may depend
on one or more specific anatomical locations.
There are many theories that address this
concept such as Cowan's integrated process
theory, Daneman and Carpenter's individual
difference-based theories, Jonides’ mind and
brain, computational models (Baddeley, 2012).

Working memory is one of the cognitive
constructs with the greatest influence and
attention it has received in recent years. It can be
defined as the ability to temporarily keep
information active for use in different cognitive
activities such as understanding or thinking
(Pelegrina, et al., 2016).

Working memory is essential for learning,
language understanding, reasoning, problema-
solving, planning, and categorization. It is even
difficult to think of any complex cognitive task
that does not require the use of working memory
(Ramos, et al., 2007).

The development of the concept of a single
memory system to a system of more components
in  working memory has been very
advantageous, both in theoretical and applied
research. In this way, the importance of working
memory is clarified by translating it as a general
system of cognitive control and executive
processing that indicates behavior and that
implies interactions between the different
processes of the mind such as attention,
perception, motivation, and memory (Lopez,
2011).

In relation to attention, it facilitates objective
processing during perceptual and post
perceptual stages, and functionally dissociated
processes have been implicated in maintaining
different types of information in working
memory (AWH, et al., 2006).

As said before, adolescents do not always feel
motivated to practice mindfulness, so the aim of
this work consists in proposing a mindfulness
intervention through the use of a virtual reality
headset that allows access to mindfulness
training in a way that is more attractive to them,
evidencing the favorable effects on attention and
working memory of the participants.
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Method

Study design

In the present study, was used an experimental
study of two groups repeated measures design
(T, =pretest, T, = posttest) (Roberts & llardi,
2003) to evaluate the effect of a Mindfulness
intervention with virtual reality (MIVR) on
divided attention (DA) and working memory
(WM).

Participants

Volunteer adolescents, summoned through a
social network (Facebook), from the city of
Tepic, Nayarit, Mexico. Individuals who were
interested in participating received detailed
study information and a written informed
consent form for the tutors.

Inclusion criteria.

Adolescents aged between 14 and 17 years old,
who had the permission of their tutor, who was
not used to using virtual reality (VR) or the
Oculus Rift S headset, who had not previously
practiced mindfulness, who did not report vision
problems, with Level B2 Cambridge English.

Exclusion criteria.

People who did not agree to participate in the
study or those who did not complete the two
consecutive measurements in time (T =pretest,
and T,= posttest).

Study setting

The intervention was carried out in a
psychotherapy office owned by the researcher,
located in the city of Tepic, Nayarit, México.

Procedure

The adolescents were individually scheduled
together with their tutor to evaluate divided
attention and working memory through the

RehaCom software, with a pretest duration of 20
minutes. For the intervention, the participants
attended the appointment in groups of 5 people.
The headset was placed on them and later, after
5 minutes of habituation, the app whose guided
mindfulness meditation lasted 7 minutes was
started. In the end, they were allowed to stay 3
minutes of immersion. The intervention was
carried out from Monday to Saturday for 21
days. At the end of which, the participants were
individually called again for their second
evaluation.

Outcome’s variables

Measures of divided attention (DA) and working
memory (WM) were evaluated with the
RehaCom Screening Test, a well-identified
instrument used in previous research (Amonn, et
al., 2013; Flavia, et al.,, 2010; Zahraa, et al.,
2021). It consists of 9 modules for screening the
cognitive status of people with neurological
and/or psychiatric diseases but also is used in
healthy subjects.

For DA, the client has to solve a visual and an
auditive task-parallel simultaneously in one
trial. One trial contains 80 visual stimuli with
about 15% relevant stimuli as well as 160
auditive stimuli with approximately 10%
relevant stimuli. For a visual as well as an
auditive stimulus, the client has to push the same
button on the keyboard. Both tasks start at the
same time. (See Figure 1). For the Divided
Attention screening module, two Z-values are
calculated, Z-values 1 (Auditive divided
attention), the standard value is the number of
auditive omissions; meaning the number of
missed reactions to two consecutive, identical
acoustic stimuli. Z-values 2 (Visual divided
attention), the standard value is the number of
visual omissions; meaning: the number of
missed reactions to a relevant visual stimulus
(Hasomed, 2022).

Figure 1. Screening of Divided Attention
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For WM, the screening is similar to the classic
Corsi-Block-Tapping. Individual dots
sequentially turn red and fade. The first
sequence consists of two random dots out of the
10 lighting up in a particular order. After the
sequence is presented, the patient must select the
same dots in the same order as they were
presented. Each sequence is new, meaning
sequences do not repeat the previous sequence.
If the patient selects a sequence of dots correctly,
the number of dots increases in the next
sequence. The task is to register and memorize
the presented sequence of dots lighting up. The
patient should try to memorize the sequence and
position of the red dots and to reproduce them.

o D
O C

The program is adaptive, adjusting the difficulty
according to the performance of the client. If the
patient makes a mistake, the degree of difficulty
is reduced. The screening ends after the patient
incorrectly  reproduces two  consecutive
sequences or after 7 minutes (See Figure 2). In
the Working Memory screening module, one Z-
value is calculated. Z-value: Memory span The
patient’s memory span is based on the highest
sequence length measured in number of dots,
reproduced without mistakes in position and
order. The memory span must be confirmed by
completing two consecutive sequences with the
same number of dots (Hasomed, 2022).

Figure 2. Screening of Working Memory

© 2021 JPPW. All rights reserved
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Tools

Oculus Rift S. The Oculus Rift S device is a
Head-mounted display (HMD), which is used to
project an immersive virtual reality in front of
the user and allows them to focus on the screen
without distractions. A magnetic sensor inside
the HMD detects the user’s head movement and
sends that information to the attached processor.
Consequently, the user turns his head; the
displayed graphics can reflect the changing
point of view, which allows an immersive
experience in virtual reality designed for video
games (Facebook, 2014).

TRIPP VR Meditation App. Include guided
meditations with  immersive  mindfulness
teachings. TRIPP® works with neuroscience
and psychiatric advisors to inform its product
development and design choices as well as
approaches on how to work effectively with
researchers and clinicians focused on the
category of digital therapeutics (Schrempf, et al.,
2021). It was used version 1.0.2744.2939 in
English (Tripp, 2022).

Statistical analyses

Were used three Mixed Model ANOVA, one for
DividedattentionAuditivePretest and
DividedattentionauditivePosttest by Group and
Sex; The second Mixed Model ANOVA for
DividedattentionvisualPretest and
DividedattentionvisualPosttest by Group and
Sex; a thord Mixed Model ANOVA for
WorkingMemoryPretest and
WorkingMemoryPosttest by Group and Sex.

Ethical considerations

This study is considered a minimal risk
investigation, in accordance with Article 17 of
the Mexican General Law of Health in Research
Matters for Health (Diario Oficial de la
Federacion, 1987), because it involved a
psychological procedure in human beings. The
authors based their application of moral rules
and professional codes of conduct according to
the recommendations for Conduct, Reports,
Edition, and Publication of Academic Papers in
Medical Journals (ICMJE, 2019).

Results

Mixed Model ANOVA 1
Introduction

A mixed model analysis of variance (ANOVA)
with one within-subjects factor and two
between-subjects factors was conducted to
determine whether significant differences exist
among DividedattentionAuditivePretest and
DividedattentionauditivePosttest between the
levels of Group and Sex.

Assumptions

Normality. The assumption of normality was
assessed by plotting the guantiles of the model
residuals against the quantiles of a Chi-square
distribution, also called a Q-Q scatterplot
(DeCarlo, 1997). For the assumption of
normality to be met, the quantiles of the
residuals must not strongly deviate from the
theoretical quantiles. Strong deviations could
indicate that the parameter estimates are
unreliable. Figure 3 presents a Q-Q scatterplot
of model residuals.

Figure 3

Q-Q scatterplot for normality of the residuals for the regression model.
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Sample Quantiles

Theoeetical Quantiles

Homoscedasticity. = Homoscedasticity — was
evaluated by plotting the residuals against the
predicted values (Bates et al., 2014; Field, 2017;
Osborne & Walters, 2002). The assumption of
homoscedasticity is met if the points appear

randomly distributed with a mean of zero and no
apparent curvature. Figure 4 presents a
scatterplot of predicted values and model
residuals.

Figure 4

Residuals scatterplot testing homoscedasticity

Residuals

Sphericity. The usual sphericity assumption
does not apply when there are only two repeated
measurements.

© 2021 JPPW. All rights reserved

Fitted Vafues

Multivariate Outliers. To identify influential
points in the residuals, Mahalanobis distances

2
were calculated and compared to a y
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distribution (Newton & Rudestam, 2012). An
outlier was defined as any Mahalanobis distance
that exceeds 13.82, the 0.999 quantile of a xz
distribution with 2 degrees of freedom (Kline,
2015). There were 1 observations detected as
outliers.

Results

The results were examined based on an alpha of
.05. The main effect for Group was significant,
F(1, 43) = 7.40, p = .009, indicating that there
were significant differences in
DividedattentionAuditivePretest and
DividedattentionauditivePosttest between the
levels of Group. The main effect for Sex was not
significant, F(1, 43) = 0.95, p = .336, indicating
the levels of Sex were all similar for
DividedattentionAuditivePretest and

DividedattentionauditivePosttest. The main
effect for the within-subjects factor was
significant, F(1, 43) = 7.07, p = .011, indicating
there were significant differences between the
values of DividedattentionAuditivePretest and
DividedattentionauditivePosttest. The
interaction effect between the within-subjects
factor and Group was significant, F(1, 43) =
5.47, p = .024, indicating that the relationship
between DividedattentionAuditivePretest and
DividedattentionauditivePosttest differed
significantly between the levels of Group. The
interaction effect between the within-subjects
factor and Sex was not significant, F(1, 43) =
0.03, p = .867, indicating that the relationship
between DividedattentionAuditivePretest and
DividedattentionauditivePosttest was similar
between the levels of Sex. Table 1 presents the
ANOVA results.

Table 1
Mixed Model ANOVA Results

Source df  SS MS F p N2

Between-Subjects
Group 1 6.78 6.78 7.40 .009 0.15
Sex 1 0.87 0.87 0.95 .336 0.02
Group:Sex 1 2.93 2.93 3.20 .081 0.07
Residuals 43 39.40 0.92

Within-Subjects
Within Factor 1 5.17 5.17 7.07 .011 0.14
Group:Within.Factor 1 4.00 4.00 5.47 .024 0.11
Sex:Within.Factor 1 0.02 0.02 0.03 .867 0.0007
Group:Sex:Within.Factor 1 0.10 0.10 0.14 710 0.003
Residuals 43  31.40 0.73

Post-hoc. The mean contrasts utilized Tukey
comparisons based on an alpha of .05. Tukey
comparisons were used to test the differences in
the estimated marginal means for each
combination of between-subject and within-
subject effects.
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Between Effects. For the Experimental category
of Group, DividedattentionAuditivePretest was
significantly less than
DividedattentionauditivePosttest, t(43) = -3.73,
p < .001. No other significant differences were
found for Group. For the Woman category of
Sex, DividedattentionAuditivePretest  was
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significantly less than
DividedattentionauditivePosttest, t(43) = -2.19,

p = .034. No other significant differences were

found for Sex. Table 2 presents the marginal
means contrasts for the Mixed Model ANOVA.

Table 2
The Marginal Means Contrasts for each Combination of Within-Subject Variables for the Mixed
Model ANOVA
Contrast Difference SE  df t p
Group|Control

DividedattentionAuditivePretest
DividedattentionauditivePosttest

Group|Experimental

DividedattentionAuditivePretest
DividedattentionauditivePosttest

Sex|Man

DividedattentionAuditivePretest
DividedattentionauditivePosttest

Sex|]Woman

DividedattentionAuditivePretest
DividedattentionauditivePosttest

-0.06 027 43 ,, 830
" .0.90 024 43 <
e ' 3.73 .001
-0.45 028 43 ., 110
-0.51 023 43 ., 034

Note. Tukey Comparisons were used to test the differences in estimated marginal means.

Between Effect Interactions. For the
combination of the Man category of Sex and the

Experimental category of Group,
DividedattentionAuditivePretest was
significantly less than

DividedattentionauditivePosttest, t(43) = -2.31,
p = .026. For the combination of the Woman
category of Sex and the Experimental category

of Group, DividedattentionAuditivePretest was
significantly less than
DividedattentionauditivePosttest, t(43) = -2.98,
p = .005. No other significant differences were
found for the interaction between Sex:Group.
Table 3 presents the marginal means contrasts
for each combination of the between effect
interactions and within-subjects factor.

Table 3

The Marginal Means Contrasts for each Combination of the Between-Subject Interactions and
Within-Subject Factor for the Mixed Model ANOVA

Contrast Difference SE  df t p
Sex|Man:Group|Control
DividedattentionAuditivePretest - DividedattentionauditiveP osttest -0.09 0.43 43 -0.22 .825

Sex|Woman:Group|Control

© 2021 JPPW. All rights reserved
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DividedattentionAuditivePretest - DividedattentionauditivePosttest ~ -0.02 0.32 43 -0.06 .950
Sex|Man:Group|Experimental

DividedattentionAuditivePretest - DividedattentionauditivePosttest ~ -0.80 035 43 -2.31 .026
Sex|Woman:Group|Experimental

DividedattentionAuditivePretest - DividedattentionauditivePosttest ~ -1.00 0.34 43 -2.98 .005

Note. Tukey Comparisons were used to test the diffsssnceptinrestimated

marginal means. Normality. The assumption of normality was

assessed by plotting the gquantiles of the model
residuals against the quantiles of a Chi-square
distribution, also called a Q-Q scatterplot
(DeCarlo, 1997). For the assumption of
normality to be met, the quantiles of the

Mixed Model ANOVA 2

Introduction

A mixed model analysis of variance (ANOVA)
with one within-subjects factor and two
between-subjects factors was conducted to
determine whether significant differences exist

residuals must not strongly deviate from the
theoretical quantiles. Strong deviations could
indicate that the parameter estimates are
unreliable. Figure 5 presents a Q-Q scatterplot

among  DividedattentionvisualPretest  and of model residuals.

DividedattentionvisualPosttest between the
levels of Group and Sex.

Figure 5

Q-Q scatterplot for normality of the residuals for the regression model.

0.0

Sample Quantiles

4.5

Theoretical Quantles

Homoscedasticity.  Homoscedasticity — was
evaluated by plotting the residuals against the

predicted values (Bates et al., 2014; Field, 2017;
Osborne & Walters, 2002). The assumption of

© 2021 JPPW. All rights reserved
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homoscedasticity is met if the points appear
randomly distributed with a mean of zero and no
apparent curvature. Figure 6 presents a

scatterplot of predicted values and model
residuals.

Figure 6

Residuals scatterplot testing homoscedasticity
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Sphericity. The usual sphericity assumption the levels of Sex were all similar for
does not apply when there are only two repeated DividedattentionvisualPretest and

measurements.

Multivariate Outliers. To identify influential
points in the residuals, Mahalanobis distances
were calculated and compared to a xz
distribution (Newton & Rudestam, 2012). An
outlier was defined as any Mahalanobis distance
that exceeds 13.82, the 0.999 quantile of a X2
distribution with 2 degrees of freedom (Kline,
2015). There were no outliers detected in the
model.

Results

The results were examined based on an alpha of
.05. The main effect for Group was significant,
F(1, 43) = 11.27, p = .002, indicating that there

were significant differences in
DividedattentionvisualPretest and
DividedattentionvisualPosttest between the

levels of Group. The main effect for Sex was not
significant, F(1, 43) = 0.09, p =.771, indicating

© 2021 JPPW. All rights reserved

DividedattentionvisualPosttest. The interaction
effect between Group and Sex was not
significant F(1, 43) = 0.34, p = .563, indicating
there were no significant differences in
DividedattentionvisualPretest and
DividedattentionvisualPosttest for each factor
level combination of Group and Sex. The main
effect for the within-subjects factor was
significant, F(1, 43) = 41.40, p <.001, indicating
there were significant differences between the
values of DividedattentionvisualPretest and
DividedattentionvisualPosttest. The interaction
effect between the within-subjects factor and
Group was significant, F(1, 43) = 28.70, p <
.001, indicating that the relationship between
DividedattentionvisualPretest and
DividedattentionvisualPosttest differed
significantly between the levels of Group. The
interaction effect between the within-subjects
factor and Sex was not significant, F(1, 43) =
3.78, p = .058, indicating that the relationship
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between DividedattentionvisualPretest and significantly ~ between the factor level
DividedattentionvisualPosttest was  similar combinations of Group and Sex. Table 4

between the levels of Sex. The interaction effect
between the within-subjects factor, Group, and
Sex was significant F(1, 43) = 4.19, p = .047,

presents the ANOVA results.

indicating that the relationship differed
Table 4
Mixed Model ANOVA Results

Source df  SS MS F p 0,2

Between-Subjects
Group 1 5.09 5.09 11.27 .002 0.21
Sex 1 0.04 0.04 0.09 71 0.002
Group:Sex 1 0.15 0.15 0.34 .563 0.008
Residuals 43 1941 0.45

Within-Subjects
Within Factor 1 1.59 1.59 41.40 <.001 0.49
Group:Within.Factor 1 1.10 1.10 28.70 <.001 0.40
Sex:Within.Factor 1 0.15 0.15 3.78 .058 0.08
Group:Sex:Within.Factor 1 0.16 0.16 4.19 .047 0.09
Residuals 43 165 0.04

Post-hoc. The mean contrasts utilized Tukey
comparisons based on an alpha of .05. Tukey
comparisons were used to test the differences in
the estimated marginal means for each
combination of between-subject and within-
subject effects.

Between Effects. For the Experimental category
of Group, DividedattentionvisualPretest was

DividedattentionvisualPosttest, t(43) = -8.80, p
< .001. No other significant differences were
found for Group. For the Man category of Sex,
DividedattentionvisualPretest was significantly
less than DividedattentionvisualPosttest, t(43) =
-5.48, p < .001. For the Woman category of Sex,
DividedattentionvisualPretest was significantly
less than DividedattentionvisualPosttest, t(43) =
-3.48, p = .001. Table 5 presents the marginal

significantly less than means contrasts for the Mixed Model ANOVA.
Table 5
The Marginal Means Contrasts for each Combination of Within-Subject Variables for the Mixed
Model ANOVA
Contrast Difference SE  df t p
Group|Control

© 2021 JPPW. All rights reserved
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DividedattentionvisualPretest

DividedattentionvisualPosttest -0.04 0.06 43 0.73 e
Group|Experimental

DividedattentionvisualPretest - - <
DividedattentionvisualPosttest -0.49 0.06 43 8.80 .001
Sex|Man

DividedattentionvisualPretest - - <
DividedattentionvisualPosttest -0.35 0.06 43 5.48 .001
Sex|]Woman

DividedattentionvisualPretest - -
DividedattentionvisualPosttest -0.19 0.05 43 3.48 001
Note. Tukey Comparisons were used to test the differences in estimated marginal means.

Between Effect Interactions. For the was significantly less than

combination of the Experimental category of
Group and the Man category of Sex,
DividedattentionvisualPretest was significantly
less than DividedattentionvisualPosttest, t(43) =
-8.16, p < .001. For the combination of the
Experimental category of Group and the Woman
category of Sex, DividedattentionvisualPretest

DividedattentionvisualPosttest, t(43) = -4.20, p
< .001. No other significant differences were
found for the interaction between Group:Sex.
Table 6 presents the marginal means contrasts
for each combination of the between effect
interactions and within-subjects factor.

Table 6

The Marginal Means Contrasts for each Combination of the Between-Subject Interactions and
Within-Subject Factor for the Mixed Model ANOVA

Contrast

Difference SE  df t p

Group|Control:Sex|Man

DividedattentionvisualPretest
DividedattentionvisualPosttest

Group|Experimental:Sex|Man

DividedattentionvisualPretest
DividedattentionvisualPosttest

Group|Control:Sex|]Woman

DividedattentionvisualPretest
DividedattentionvisualPosttest

Group|Experimental:Sex|Woman

DividedattentionvisualPretest
DividedattentionvisualPosttest

-0.04 010 43 [, .683
" .0.65 008 43 <
0. : 8.16 .001
-0.05 007 43 ., 514
T 032 008 43 ° <
e ' 420 .001

© 2021 JPPW. All rights reserved
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Note. Tukey Comparisons were used to test the differences in estimated marginal means.

Mixed Model ANOVA 3
Introduction

A mixed model analysis of variance (ANOVA)
with one within-subjects factor and two
between-subjects factors was conducted to
determine whether significant differences exist
among WorkingMemoryPretest and
WorkingMemoryPosttest between the levels of
Group and Sex.

Assumptions

Normality. The assumption of normality was
assessed by plotting the guantiles of the model
residuals against the quantiles of a Chi-square
distribution, also called a Q-Q scatterplot
(DeCarlo, 1997). For the assumption of
normality to be met, the quantiles of the
residuals must not strongly deviate from the
theoretical quantiles. Strong deviations could
indicate that the parameter estimates are
unreliable. Figure 7 presents a Q-Q scatterplot
of model residuals.

Figure 7

Q-Q scatterplot for normality of the residuals for the regression model.

1.0

0.0 0.5

-0.5

Sample Quantiles

-1

Theoretical Quantiles

Homoscedasticity.  Homoscedasticity — was
evaluated by plotting the residuals against the
predicted values (Bates et al., 2014; Field, 2017;
Osborne & Walters, 2002). The assumption of
homoscedasticity is met if the points appear

randomly distributed with a mean of zero and no
apparent curvature. Figure 8 presents a
scatterplot of predicted values and model
residuals.

Figure 8

Residuals scatterplot testing homoscedasticity

© 2021 JPPW. All rights reserved
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Sphericity. The usual sphericity assumption
does not apply when there are only two repeated
measurements.

Multivariate Outliers. To identify influential
points in the residuals, Mahalanobis distances

were calculated and compared to a xz
distribution (Newton & Rudestam, 2012). An
outlier was defined as any Mahalanobis distance
that exceeds 13.82, the 0.999 quantile of a xz
distribution with 2 degrees of freedom (Kline,
2015). There were 1 observations detected as
outliers.

Results

The results were examined based on an alpha of
.05. The main effect for Group was not
significant, F(1, 43) = 1.20, p =.279, indicating
the levels of Group were all similar for
WorkingMemoryPretest and
WorkingMemoryPosttest. The main effect for
Sex was not significant, F(1, 43) = 0.96, p =
.333, indicating the levels of Sex were all similar
for WorkingMemoryPretest and
WorkingMemoryPosttest. The interaction effect
between Group and Sex was not significant F(1,
43) = 0.47, p = .498, indicating there were no

Fitted Values

0
8 o
o o
_____________ a8
0
o
o
o
L*]
o
T T
L6 1.8
significant differences in
WorkingMemoryPretest and

WorkingMemoryPosttest for each factor level
combination of Group and Sex. The main effect
for the within-subjects factor was significant,
F(1, 43) = 89.95, p <.001, indicating there were
significant differences between the values of
WorkingMemoryPretest and
WorkingMemoryPosttest. The interaction effect
between the within-subjects factor and Group
was significant, F(1, 43) = 58.40, p < .001,
indicating that the relationship between
WorkingMemoryPretest and
WorkingMemoryPosttest differed significantly
between the levels of Group. The interaction
effect between the within-subjects factor and
Sex was not significant, F(1, 43) = 0.07, p =
.791, indicating that the relationship between
WorkingMemoryPretest and
WorkingMemoryPosttest was similar between
the levels of Sex. The interaction effect between
the within-subjects factor and Group:Sex was
not significant F(1, 43) = 0.01, p = .918,
indicating that the relationship between
WorkingMemoryPretest and
WorkingMemoryPosttest was similar between
the factor level combinations of Group and Sex.
Table 7 presents the ANOVA results.

Table 7
Mixed Model ANOVA Results

© 2021 JPPW. All rights reserved
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Source df  SS MS F p 0,2

Between-Subjects
Group 1 0.67 0.67 1.20 279 0.03
Sex 1 0.53 0.53 0.96 .333 0.02
Group:Sex 1 0.26 0.26 0.47 .498 0.01
Residuals 43  23.95 0.56

Within-Subjects
Within Factor 1 3.50 3.50 89.95 <.001 0.68
Group:Within.Factor 1 2.28 2.28 58.40 <.001 0.58
Sex:Within.Factor 1 0.003 0.003 0.07 791 0.002
Group:Sex:Within.Factor 1 0.0004 0.0004 0.01 918 0.0002
Residuals 43  1.68 0.04

Post-hoc. The mean contrasts utilized Tukey
comparisons based on an alpha of .05. Tukey
comparisons were used to test the differences in
the estimated marginal means for each
combination of between-subject and within-
subject effects.

Between Effects. For the Experimental category
of Group, WorkingMemoryPretest was
significantly less than WorkingMemoryPosttest,

t(43) = -12.77, p < .001. No other significant
differences were found for Group. For the Man
category of Sex, WorkingMemoryPretest was
significantly less than WorkingMemoryPosttest,
t(43) = -6.03, p <.001. For the Woman category
of  Sex, WorkingMemoryPretest ~ was
significantly less than WorkingMemoryPosttest,
t(43) = -7.56, p < .001. Table 8 presents the
marginal means contrasts for the Mixed Model
ANOVA.

Table 8

The Marginal Means Contrasts for each Combination of Within-Subject Variables for the Mixed
Model ANOVA

Contrast

Difference SE  df t p

Group|Control

WorkingMemoryPretest - WorkingMemoryPosttest ~ -0.08

Group|Experimental

WorkingMemoryPretest - WorkingMemoryPosttest ~ -0.71

Sex|Man

WorkingMemoryPretest - WorkingMemoryPosttest ~ -0.38

Sex|Woman

© 2021 JPPW. All rights reserved

0.06 43 -124 221

0.06 43 -12.77 <.001

0.06 43 -6.03 <.001
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WorkingMemoryPretest - WorkingMemoryPosttest ~ -0.41

0.05 43 -7.56 <.001

Note. Tukey Comparisons were used to test the differences in estimated marginal means.

Between Effect Interactions. For the
combination of the Experimental category of
Group and the Man category of Sex,
WorkingMemoryPretest was significantly less
than WorkingMemoryPosttest, t(43) =-8.67, p <
.001. For the combination of the Experimental
category of Group and the Woman category of

Sex, WorkingMemoryPretest was significantly
less than WorkingMemoryPosttest, t(43) = -
9.42, p < .001. No other significant differences
were found for the interaction between
Group:Sex. Table 9 presents the marginal means
contrasts for each combination of the between
effect interactions and within-subjects factor.

Table 9

The Marginal Means Contrasts for each Combination of the Between-Subject Interactions and
Within-Subject Factor for the Mixed Model ANOVA

Contrast

Difference SE  df t p

Group|Control:Sex|Man

WorkingMemoryPretest - WorkingMemoryPosttest -0.07

Group|Experimental:Sex|Man

WorkingMemoryPretest - WorkingMemoryPosttest -0.70

Group|Control:Sex|Woman

WorkingMemoryPretest - WorkingMemaoryPosttest -0.08

Group|Experimental:Sex|Woman

WorkingMemoryPretest - WorkingMemaoryPosttest -0.73

0.10 43 -0.71 .482

0.08 43 -8.67 <.001

0.07 43 -112 .269

0.08 43 -9.42 <.001

Note. Tukey Comparisons were used to test the differences in estimated marginal means.

Conclusion and Discussion

The aim of this work consisted in proposing a
mindfulness intervention through the use of a
virtual reality headset that allows access to
mindfulness training in a way that is more
attractive to adolescents, evidencing the
favorable effects on attention and working
memory of the participants.

The results showed that there was a significant
difference between the experimental and control
groups between measurements (T 2 T1), in terms
of divided attention (auditive and visual) and
working memory (p <0.001), but there were no
differences between man and woman,
suggesting a significant improvement in 21 days
of MIVR.

© 2021 JPPW. All rights reserved

The impact of virtual reality in the field of
education and technology, when used for
learning, can produce favorable effects on
cognitive abilities, by producing presence and a
stronger immersion experience (Budhwani, et
al., 2021; Parsons, et al., 2017; Blume, et al.,
2017), a tool that strengthens interventions of
any kind, especially mindfulness (Yuan, 2021;
Hillhouse, et al., 2021; Miller, et al., 2021). This
research corroborates and contributes to a better
understanding of the direct effects on this
Virtual Reality and mindfulness interaction, also
verifying that adherence to monitoring the
process gives evidence of the motivation
acquired by adolescents.

It could be interesting in a subsequent
investigation to compare this intervention
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against one that does not use virtual reality,
because although the effects on divided attention
and working memory could be verified, as a
second step, a comparative study could be

carried out that

allows expanding the

intervention options in adolescents.

Funding

This work involves a project financed by the
patronage of the Autonomous University of
Nayarit, Mexico. Project No. 0000000007/21

Disclosure statement

The author(s) declared no potential conflicts of
interest with respect to the research.

References

[1]
2]

[3]

[4]

[5]

Aguirre, A. (Ed.) (1994). Psicologia de la
adolescencia. Barcelona: Marcombo.
Allott, K., Proffitt, T. M., McGorry, P. D.,
Pantelis, C., Wood, S. J., Cumner, M., y
Brewer, W. J.  (2013). Clinical
neuropsychology within adolescent and
young-adult psychiatry: conceptualizing
theory and practice. Applied
neuropsychology. Child, 2(1), 47-63.
https://doi.org/10.1080/08841233.2012.6
70566

American  Psychological  Association
(2019). Mindfulness meditation: A
research-proven way to reduce stress.
https://www.apa.org/topics/mindfulness/
meditation

Amonn, F., Frolich, J., Breuer, D.,
Banaschewski, T., & Doepfner, M.
(2013). Evaluation of a computer-based
neuropsychological training in children
with  attention-deficit  hyperactivity
disorder

(ADHD). NeuroRehabilitation, 32(3),
555-562.

Argliero Fonseca, A., Martinez Soto, J. .,
Reynoso Gonzalez, O. U. ., & Aguirre
Ojeda, D. P. (2021). Technical-
methodological validation of a virtual
reality device for the exhibition of
restorative environments.
EDUCATECONCIENCIA, 29(30), 30-
44,

© 2021 JPPW. All rights reserved

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

Baddeley, A. (2012). Working Memory:
Theories, Models, and Controversies,
Annual Review of Psychology, 63, 1-29.
https://doi.org/10.1146/annurev-psych-
120710-100422

Basso, J. C., McHale, A., Ende, V.,
Oberlin, D. J., y Suzuki, W. A. (2019).
Brief, daily meditation enhances attention,
memory, mood, and emotional regulation
in non-experienced meditators.
Behavioral brain research, 356, 208-220.
https://doi.org/10.1016/j.bbr.2018.08.023
Bates, D., Machler, M., Bolker, B., &
Walker, S. (2014). Fitting linear mixed-
effects models using Ime4: arXiv preprint
arXiv, Journal of Statistical Software.
https://doi.org/10.18637/jss.v067.i0l
Beck, J. (2011). Cognitive Behavior
Therapy. Basics and Beyond. New York:
The Gilford Press.

Botella, C., Quero, S., Bafios, R. M,
Perpifia, C., Garcia Palacios, A., y Riva,
G. (2004). \Virtual reality and
psychotherapy.  Studies in  health
technology and informatics,99, 37-54.
Blume F, Hudak J, Dresler T, Ehlis AC,
Kihnhausen J, Renner TJ, Gawrilow C.
(2017)  NIRS-based  neurofeedback
training in a virtual reality classroom for

children with
attentiondeficit/hyperactivity  disorder,
study protocol for a randomized

controlled Trials, 18(1), 41.

Budhwani, Y. J., Nagvi, W. M., Kulkarni,
C. A, & Arora, S. P. (2021) Impact of
virtual reality on attention and memory in
school going children. Journal of medical
pharmaceutical and allied sciences, 10(6),
3969-3972.
https://doi.org/10.22270/jmpas.VV1016.13
62

Castafares, W. (2011). Realidad virtual,
mimesis y simulacion. CIC. Cuadernos de
Informacién y Comunicacién, 16,59-81.
https://www.redalyc.org/articulo.oa?id=9
3521629004

Climent, G., Rodriguez, C., Garcia, T.,
Areces, D., Mejias, M., Aierbe, A,
Moreno, M., Cueto, E., Castella, J. y Feli,
M. (2021). New virtual reality tool
(Nesplora Aquarium) for assessing
attention and working memory in adults:
A normative study. Applied
neuropsychology. Adult, 28(4), 403-415.



Aimée Argiiero-Fonseca!, Davide Maria Marchioro?, Ivan Lopez-Beltran®

1828

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

https://doi.org/10.1080/23279095.2019.1
646745

Creswell J. D. (2017). Mindfulness
Interventions.  Annual review  of
psychology, 68, 491-516.

doi.org/10.1146/annurev-psych-042716-

051139

David, D., Cristea, I., & Hofmann, S. G.
(2018). Why cognitive behavioral therapy
is the current gold standard of
psychotherapy. Frontiers in Psychiatry, 9.
doi:10.3389/fpsyt.2018.00004

DeCarlo, L. T. (1997). On the meaning
and use of kurtosis. Psychological

Methods, 2(3), 292-307.
https://doi.org/10.1037/1082-
989X.2.3.292

De la Rosa, A., Moreyra, L. & De la Rosa,
N. (2020). Intervenciones eficaces via
Internet para la salud emocional en
adolescentes: Una  propuesta ante la
pandemia por COVID-19. Hamut ay, 7
(2), p. 18-33.http://dx.doi.org/10.2150
Diario Oficial de la Federacion (1987).
Ley General de Salud Reglamento de la
Ley General de Salud en Materia de
Investigacion para la Salud. Meéxico:
Secretaria de Salud.

Dunning, D. L., Griffiths, K., Kuyken, W.,
Crane, C., Foulkes, L., Parker, J. y
Dalgleish, T. (2019). Research Review:
The effects of mindfulness-based
interventions on cognition and mental
health in children and adolescents - a
meta-analysis of randomized controlled
trials. Journal of child psychology and
psychiatry, and allied disciplines, 60(3),
244-258. doi.org/10.1111/jcpp.12980
Facebook (2014, October 21). Oculus
Rift. https://www.oculus.com/

Field, A. (2017). Discovering statistics
using IBM SPSS statistics: North
American edition. Sage Publications
Flavia, M., Stampatori, C., Zanotti, D.,
Parrinello, G., & Capra, R. (2010).
Efficacy and specificity of intensive
cognitive rehabilitation of attention and
executive  functions in  multiple
sclerosis. Journal of the neurological
sciences, 288(1-2), 101-105.
Garitaonandia, C., Fernandez, E. vy
Oleaga, J. A. (2005). Las tecnologias de la
informacion y de la comunicacién y su
uso por los nifios y los adolescentes. Doxa
comunicacién. Revista interdisciplinar de

© 2021 JPPW. All rights reserved

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

estudios de comunicacién y ciencias
sociales, 3, 45-64. Recuperado a partir de
https://revistascientificas.uspceu.com/dox
acomunicacion/article/view/1388

Gregg, L., y Tarrier, N. (2007). Virtual
reality in mental health : a review of the
literature.  Social  psychiatry  and
psychiatric epidemiology, 42(5), 343-
354. https://doi.org/10.1007/s00127-007-
0173-4

Gutiérrez, J. (2022). Aplicaciones de la
realidad virtual en psicologia clinica, Aula
médica psiquiatrica, 4 (2). 92-126.
http://www.ub.edu/personal/rv/realidadvi
rtual.pdf

Hasomed (2022, February 17). User’s
manual for screenings.
https://hasomed.de/en/products/rehacom/
Heras, L. y Villarreal, J.L. (2004). La
realidad aumentada: una tecnologia en
espera de usuarios, Revista Digital
Universitaria, 5 (.
https://www.revista.unam.mx/vol.8/num6
fart48/jun_art48.pdf

Herbrich, L. R., Kappel, V., Winter, S. M.
y Van Noort, B. M. (2019). Executive
functioning in adolescent anorexia
nervosa: Neuropsychology versus self-
and parental-report. Child
neuropsychology : a journal on normal
and abnormal development in childhood
and adolescence, 25(6), 816-835.
https://doi.org/10.1080/09297049.2018.1
536200

Hillhouse, M., Farabee, D., Smith, K.,
Nerurkar, J., Sahd, D., Bucklen, K. B., &
Hawken, A. (2021). Mindfulness Training
for Correctional Staff: A Randomized
Pilot Study. Corrections, 1-15.

ICMJE (2019). Recommendations for the

Conduct, Reporting, Editing, and
Publication of Scholarly work in Medical
Journals. Retrieved from

http://www.icmje.org/recommendations/
Intellectus Statistics [Online computer
software]. (2021). Intellectus Statistics.
https://analyze.intellectusstatistics.com/

Jarros, R. B., Salum, G. A, Silva, C. T.,
Toazza, R., Becker, N., Agranonik, M.,
Salles, J. F. y Manfro, G. G. (2017).
Attention, memory, visuoconstructive,
and executive task performance in
adolescents with anxiety disorders: a case-
control community study. Trends in
psychiatry and psychotherapy, 39(1), 5—


https://www.oculus.com/

1829

Journal of Positive Psychology & Wellbeing

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

11.  https://doi.org/10.1590/2237-6089-
2016-0032

Kline, R. B. (2015). Principles and
practice of structural equation modeling.
Guilford Publications.

Limén, M. y Carretero, M. (1995).
Aspectos evolutivos y cognitivos. Revista
cuadernos de psicologia. 238. 1-5.

Lopez, M (2011). Memoria de trabajo y
aprendizaje: aportes de la
neuropsicologia. Cuadernos de
Neuropsicologia / Revista Panamericana
de Neuropsicologia, 5(1),25-47.
https://www.redalyc.org/articulo.oa?id=4
39642487003

Lozano, A. (2014) Teoria de Teorias sobre
la Adolescencia. Ultima década, 22(40),
11-36. https://dx.doi.org/10.4067/S0718-
22362014000100002

Miller, M. K., Finkel, J. P., Marcus, B. N.,
Burgin, E., Prosek, E. A., Crace, R. K., &
Bravo, A. J. (2021). Efficacy of a
university offered mindfulness training on
perceived stress. Journal of Counseling &
Development.

Modrego-Alarcon, M., Lopez-Del-Hoyo,
Y., Garcia-Campayo, J., Pérez-Aranda,
A., Navarro-Gil, M., Beltran-Ruiz, M.,
Morillo, H., Delgado-Suarez, 1., Olivan-
Arévalo, R., y Montero-Marin, J. (2021).
Efficacy of a  mindfulness-based
programme with and without virtual
reality support to reduce stress in
university students: A  randomized
controlled trial. Behaviour research and
therapy, 142, 103866.
https://doi.org/10.1016/j.brat.2021.10386
6

Mondellini, M., Mottura, S., Guida, M., y
Antonietti, A. (2021). Influences of a
Virtual Reality Experience on
Dissociation, Mindfulness, and Self-
Efficacy. Cyberpsychology, behavior and
social networking, 24(11), 767-771.
https://doi.org/10.1089/cyber.2020.0223
Morais, H. B., Joyal, C. C., Alexander, A.
A., Fix, R. L., y Burkhart, B. R. (2016).
The Neuropsychology of Adolescent
Sexual Offending: Testing an Executive
Dysfunction Hypothesis.Sexual abuse : a
journal of research and treatment, 28(8),
741-754.
https://doi.org/10.1177/10790632155695
45

© 2021 JPPW. All rights reserved

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

Naik, P., Harris, V. yForthun L. (2013).

Mindfulness: An Introduction.
Department of Family, Youth and
Community Sciences, UF/IFAS
Extension,

https://edis.ifas.ufl.edu/pdf%5CFY%5CF
Y1381%5CFY1381-14431559.pdf
Newton, R. R., & Rudestam, K. E. (2012).
Your  statistical  consultant.  Sage
Publications.

Orén, J.(2014). Neuropsicologia de la
emocion adolescente. Revista de ciencias
de la educacién. 240. 1-86.

Osborne, J., & Waters, E. (2002). Four
assumptions of multiple regression that
researchers should always test. Practical
Assessment, Research & Evaluation, 8(2),
1-9.

Parsons TD, Riva G, Parsons S,
Mantovani F, Newbutt N, Lin L,
Venturini E, Hall T (2017). Virtual
Reality in  Pediatric  Psychology,
Pediatrics, 140, S86-S91.

Pérez, F. J. (2005). Presente y Futuro de la
Tecnologia de la Realidad Virtual. Revista
Creatividad y Sociedad. 16, 1-39.
http://creatividadysociedad.com/wp-
admin/Art%C3%ADculos/16/4-
Realidad%20Virtual.pdf? t=1576011934
Pelegrina, S., Lechuga, M.T., Castellanos,
M.C.y Elosua, M.R. Memoria de Trabajo,
en Bajo, T., Fuentes, L.J., Lupiafiez, J. y
Rueda, Ch. (Coord). (2016). Alianza
Editorial: Espafia.

Ramos, P J., y Sopena, J M., & Gilboy, E.
(2007). Memoria de trabajo, atencion y
composicionalidad. Anuario de
Psicologia, 38(1),93-116. ISSN: 0066-
5126.
https://www.redalyc.org/articulo.oa?id=9
7012827006

Ricker, T. J., Nieuwenstein, M. R.,
Bayliss, D. M., y Barrouillet, P. (2018).
Working memory consolidation: insights
from studies on attention and working
memory. Annals of the New York
Academy of Sciences,1424(1), 8-18.
https://doi.org/10.1111/nyas.13633

Riva G. (2005) Virtual reality in
psychotherapy: review. Cyberpsychol
Behav. 8(3):220-240.

https://doi.org/10.1089/cpb.2005.8.220.
Roberts, M. C., & llardi S. S. (2003).
Handbook of Research Methods in



Aimée Argiiero-Fonseca!, Davide Maria Marchioro?, Ivan Lopez-Beltran® 1830

Clinical Psychology. Oxford: Blackwell
Publishing.

[53] Schrempf MC, Petzold JQ, Vachon H,
et al. Virtual reality-based relaxation for
enhancement of perioperative well-being
and quality of life: protocol for a
randomised pilot trial. BMJ Open
2021;11:€044193.
https://doi.org/10.1136/  bmjopen-2020-
044193

[54] Secretaria de Salud -SSA (2015). {Qué es
la adolescencia?
https://www.gob.mx/salud/articulos/que-
es-la-
adolescencia#:~:text=Nacional%?20para
%201a%20Salud%20de%201a%20Infanci
a%20y,En%?20cada%20una%20de%20es
tas%20etapas%20se%20presentan

[55] Tripp (2022, February 7). Tripp research
overview.
https://www.tripp.com/research/

[56] UNICEF (2015). Una aproximacién a la
situacion de adolescentes y jovenes en
américa latina y el caribe a partir de
evidencia cuantitativa reciente. Panama:
UNICEF LAC-RO

[57] Vasquez-Dextre, E. (2016). Mindfulness:
Conceptos generales, psicoterapia Yy
aplicaciones clinicas. Rev
Neuropsiquiatrica, 79 (1). 42-51.
http://www.scielo.org.pe/pdf/rnp/v79nl/a
06v79nl.pdf

[58] World Health Organization -WHO-
(2022) Adolescence.
www.who.int/maternal_child_adolescent/
topics/adolescence/dev/es/

[59] Yuan, Y. (2021). Mindfulness training on
the resilience of adolescents under the
COVID-19 epidemic: A latent growth
curve analysis. Personality and individual

differences, 172, 110560.
https://doi.org/10.1016/j.paid.2020.11056
0

[60] Zahraa, M. H. A., Salman, H. M., &
Hasan, A. M. A. (2021). The Mindfulness
by Using (the Rehacom System) and its
effect on the selective attention of
wrestling juniors. Review of International
Geographical Education Online, 11(4),
138-148.

© 2021 JPPW. All rights reserved


https://www.tripp.com/research/

