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Abstract: The integration of virtual reality with mindfulness practice is an effective tool for
reducing anxiety levels because it promotes a comprehensive improvement of the educa-
tional process and the emotional well-being of students. The aim of this study is to analyse
the impact of a mindfulness programme carried out using Virtual Reality with people
with functional diversity who are studying Adapted Vocational Training in a secondary
school. The intervention was carried out for three months, with the aim of improving
their attentional and self-regulation skills. This innovative approach allowed students
to experience immersive environments that facilitate mindfulness practice, significantly
improving their concentration and reducing anxiety levels. Students who participated
in this case study and used this technology experienced an increase in their ability to
concentrate on tasks, as well as a marked improvement in their emotional well-being. De-
scriptive analyses and guided interviews were conducted with both students and teachers
involved in the teaching-learning process. The results showed the potential of Virtual
Reality-mediated mindfulness programmes as an inclusive and powerful strategy to sup-
port learning and personal development in adapted vocational training environments. The
study highlights its innovation in personalising learning, reducing anxiety, and improving
attentional skills through Virtual Reality. It contributes by providing empirical evidence
that supports the development of educational programmes and promotes mental health in
the educational context.
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1. Introduction
1.1. Linking Virtual Reality and Emotional Management

Nowadays, the world is governed by the different transformations that occur in
milliseconds. We live in a very dynamic and changing environment, which, as San Martin
and Tapia (2023) [1] state, means that human beings must develop skills to manage and
regulate their emotions. Given that these changes can affect people’s emotions, it is
necessary to understand them, as it is an essential skill, not only to strengthen personal
growth but also to address the reality in which we live [1].

It is clear that technologies have had a strong impact on current socio-economic
development; mobile devices are the main drivers of the generalisation and access to
technology in everyday life [2]. At this point, the so-called emerging technologies, such as
Virtual Reality, Augmented Reality, or Mixed Reality, whose disruptive potential is destined
to be one of the main drivers of this dizzying change, are redefining the way in which we
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communicate, relate, and live. In this line, Marquez (2017) [3], shows the need to manage
and control emotions in order to maximise the potential of these technologies. He also
states that the integration of emotional control mediated by Virtual Reality can lead to
an improvement in personal well-being, as well as optimise the performance we have in
different digital environments, considering that they are becoming increasingly complex.
In short, a correct balance between emotions and technology could lead to an integral and
positive development in this digital era.

Likewise, Virtual Reality is set to become one of the main pillars of education, a fact
that is already occurring, but which will become more evident in the future (Lépez, 2017) [4].
Based on this idea, several studies have emerged [5,6] that argue the possibility of using
emerging technologies as one of the main resources to face the educational challenges that
may arise today, as well as the possibility of implementing this type of technology in the
teaching-learning (E-L) processes in an optimal way.

Among all these emerging technologies, Virtual Reality (VR), despite the great di-
versity of existing definitions, is the one that is redefining the way in which we interact
with digital environments. As stated by Sousa-Ferreira et al. (2021) [7], it is capable of
generating a simulation that emulates different environments, real or fictitious, in which
users can observe and interact with the content. Furthermore, this technology is capable
of generating a multisensory and interactive response that can resemble a real interaction,
which makes it a tool with enormous potential in educational environments. Along the
same lines, Valarezo-Guzman (2023) [8] and Anacona (2019) [9] define Virtual Reality as
a tool capable of replacing a real environment with a synthetic 3D environment or with
content in three hundred and sixty degrees; in other words, we are discussing computer-
generated simulations that allow students to interact with an artificial three-dimensional
visual environment or another sensory environment.

1.2. Virtual Reality and Mindfulness in the Academic Context

This change in the educational paradigm, based on the application of Virtual Reality
in the academic context, has led to the emergence of different practises in the teaching—
learning processes (E-L). In this sense, virtual laboratories appear which, as stated by
Vergara et al. (2021) [10], are not only useful in the educational field but can also be relevant
in professional environments.

Similarly, we find that Virtual Reality can be used to support different meditation or
mindfulness practises, as it has the ability to generate an environment in which distractions
can be suppressed and this leads the subject to avoid them; therefore, it is clear that
mediating mindfulness practises through Virtual Reality has a number of positive aspects.
In the words of Chandrasiri et al. (2020) [11], we found that these practises allow students
to enter an environment free of distractions, which could lead to better concentration,
unlike real environments in which there are a lot of distracting stimuli.

Through Virtual Reality, students have access to guided meditations and mindful-
ness exercises in a more interactive and engaging way, as videos or apps can be used to
guide students through mindfulness practises such as body scanning, as stated by Torres
et al. (2020) [12]. Furthermore, the combination of mindfulness and Virtual Reality has
shown great potential to decrease stress levels because a safe and relaxing space can be
generated [13], which can contribute to a reduction in stress levels. It is also noteworthy
that Virtual Reality is already being used in education to teach and practice mindfulness,
and this may be particularly beneficial for students and professionals facing high levels of
stress [14].

Overall, Virtual Reality offers an innovative platform for mindfulness practice, en-
hances the student’s experience, promotes stress reduction, and improves concentration;
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moreovet, according to the study by Schuman-Olivier et al. (2020) [15], this practice also
builds skills and equips participants with tools to improve stress.

1.3. Benefits of Mindfulness in Education

Therefore, we find that mindfulness is, according to Kabat-Zinn (2023) [16], a tool
that allows us to work on different capacities, which not only promote greater emotional
self-control but also generate an increase in personal confidence [16]. The benefits derived
from this practice are manifested in various areas of life, including academic, social, and
personal [17].

Unfortunately, as Bisquerra et al. (2017) [18] mention in their study, education in
the management of emotions is not usually part of the curriculum in classrooms, which
is why it represents a significant challenge that deserves to be addressed promptly and
that offers concrete solutions in order to provide a better response to this problem. The
reality is that, depending on the context in which it is used, mindfulness can have multiple
definitions. Some of the most frequent meanings indicate that mindfulness is a method
whose main objective is to increase awareness and promote more skilful responses to the
cognitive processes involved in the manifestation of psychopathological disorders and other
behavioural problems (Bishop et al., 2004) [19]. On the other hand, authors such as Amaro
and Singh (2021) [20], emphasise that mindfulness offers the possibility of intervening
from the inside out, focusing especially on the development of skills that facilitate the
adaptation of individuals to internal and external events, promoting the self-regulation of
their own thoughts, emotions, and perceptions, to focus on the present moment, without
being carried away by the past or by future concerns.

The application of mindfulness as a therapeutic procedure to address disorders of
various kinds, both psychophysiological and psychosomatic, was promoted by Kabat-
Zinn (1990) [21]. It was significantly promoted through the development of a programme
called Mindfulness-Based Stress Reduction (MBSR), whose purpose is to address stress
within the field of intervention of behavioural medicine. It is defined as the awareness
that emanates from intentionally directing attention to the here and now, without the
need to make judgements [21]. This methodology is supported by studies such as the
one carried out by Grossman et al. (2004) [22], in the management of stress, anxiety, and
impulsivity, thus allowing individuals to cultivate a greater awareness of the present
moment, as well as to develop strategies to adequately manage the symptoms associated
with stress, thus improving psychological well-being, based on an eminently practical
and experiential methodology (Baer, 2007) [23]. Likewise, (Creswell, 2017) [24] states that
thoughts, emotions, and sensations follow patterns that do not allow direct and voluntary
control, so instead of trying to modify those negative thoughts or sensations, it proposes to
accept them and let them flow, accepting their presence without confronting them.

Mindfulness is an effective tool for addressing students’ lack of attention, as well as
awakening their curiosity, developing their autonomy, reducing impulsivity and improving
attention levels, and creating positive attitudes and emotions towards learning (Brito-
Pastrana 2015) [25]. Cepeda-Hernandez (2015) [26] argues that the more attempts are made
to eliminate events or thoughts that are not to our liking, the more force or persistence
they gain. Such attempts at control can increase the frequency, duration, and intensity of
the negative stimulus that we are trying to avoid, causing it to gain greater strength, as
evidenced by Cézar et al. (2019) [27].

In education, there have been attempts to apply these techniques in the classroom,
and one of the most common ways of practising mindfulness is through mindful breathing,
i.e., focusing mindfulness on one’s own breathing to slow down the heart rate. This can
lead to increased blood flow to vital organs such as the brain, which will help to think more
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clearly about a task at hand (Mussey, 2021) [28]. In this context, linking Virtual Reality with
mindfulness positions it as a highly effective tool (Cézar, 2019) [27].

1.4. Linking Virtual Reality and Mindfulness

In recent years, the potential of Virtual Reality to support and encourage the learning
and practice of mindfulness, as well as to improve people’s well-being, is beginning to be
explored (Drigas, 2022) [29]. Recently, (Crescentini et al., 2016) [30] have conducted a study
linking Virtual Reality and mindfulness, and the common element of these studies is to
enhance their teaching and practice; regarding the combination of mindfulness and Virtual
Reality, immersive virtual environments have been built to simulate emergency situations
that may occur in life, and the effect of a meditation programme on the physiological and
psychological responses evoked by these situations has been observed (Crescentini et al.,
2016) [30]. Regarding the benefits that Virtual Reality brings to mindfulness, it is perceived
that it creates a safe context for intervention, reduces costs, and facilitates intervention with
people who have difficulty accessing the sessions due to work, geographic health issues,
or any other kind. In addition, (Flujas-Contreras et al., 2017) [31] state that it promotes
the improvement of the psychometric properties of the assessment and also offers the
possibility of assessing in natural contexts and in real time.

Virtual Reality has shown its effectiveness and validity in numerous investigations
of various kinds; for example, in cognitive assessment, which was traditionally assessed
using classic measurement instruments (Negut et al., 2016) [32]. Likewise, Virtual Reality
has shown its effectiveness in the treatment of pain by facilitating the abstraction of users
(Kenney & Millin, 2016) [33]. Recently, research has begun to investigate the potential of
Virtual Reality, since it has been shown that it favours and promotes learning, mindfulness,
and the well-being of people. Authors such as Delgado-Reyes and Lopez (2021) [34]
show that it is a tool that enables the assessment and intervention of groups with learning
difficulties, as it is a non-intrusive method supported by ecologically valid environments.
This approach reduces distractions and allows them to maintain their attentional focus,
thus promoting mindfulness. Furthermore, as detailed by [35], it encourages the inclusion
of motivating and engaging environments, along with the possibility of creating three-
dimensional environments with realistic images, allowing full immersion in the present.

Immersion is when the learner forgets that they are in an artificial world, interacts with
the virtual environment, and temporarily loses awareness of their physical surroundings;
this sensation is achieved through interactivity, 360° visualisation, motion tracking, spatial
audio, or spatial feedback [35].

This research aims to analyse the impact of the application of a mindfulness pro-
gramme mediated by Virtual Reality, whose purpose is to reduce and mitigate the levels
of anxiety among students with functional diversity, as well as to develop attention and
emotional self-regulation skills, in order to improve their health and emotional and psycho-
logical well- being.

2. Theoretical Framework

The practice of mindfulness has been related to the reduction in anxiety levels, as well
as to the improvement of emotional well-being, but the implementation of Virtual Reality
for its practice is in an incipient state that is gradually gaining momentum, although the
potential for improvement offered by its use has become evident. Although this is a topic
whose research is still in an emerging phase, as we can hardly find any scientific literature
on the subject, this type of research is booming, given that the application of technologies
to this type of programme can facilitate its implementation among different populations,
as well as contribute to the improvement and reduction in stress and anxiety levels [36-39].
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Along these lines, Navarro-Haro et al. (2017) [39] show the need to explore the re-
sponsiveness to training in mindfulness skills linked to Virtual Reality for experienced
meditators compared to novices. Also, several studies show that there is a need to create
active teaching-learning programmes with Virtual Reality, but that they need to be con-
ceptualised in a pedagogical way in order to promote the active teaching—learning process
with Virtual Reality [7]. Other studies also show a significant increase in mindfulness after
one or several sessions. In this line, Chandrasiri et al. (2020) [11] highlight the link between
Virtual Reality and mindfulness as a potential tool for the prevention of mental health
problems and the promotion of mental well-being, given that it improves the emotional
state in the short term and can influence in the longer term by developing students” skills
and strengths to cope with difficulties and regulate their emotions. On the other hand,
it is claimed that the implementation of this type of prevention strategy in university
students fills a social need that is considered a public health problem due to evidence
showing that university students experience various stressors that can negatively affect
their psychological well-being [37].

Finally, Bridge et al. (2024) [40], in their research evidencing users’ verbalised com-
ments during mindfulness practice through Virtual Reality, indicate that these environments
provide an avenue of escape. Users reported improved mental well-being and high levels
of engagement; they also felt that the environment facilitated mindfulness meditation, and
the additional opportunities for pseudo-anonymous interactions with peers and tutors
were particularly well received by students [40]. It is worth noting that VR-supported prac-
tises promote a more inclusive Metaverse, because they offer alternatives to all students,
regardless of their abilities and potential, providing possibilities for people with functional
diversity [41].

In general terms, the use of Virtual Reality as a mediator of mindfulness programmes
constitutes a viable and optimal alternative for the implementation of this type of pro-
gramme in the academic environment [42]. Although we have the important limitation
of the scarcity of studies related to this topic, it is clear that the impact and application of
these programmes are effective and promote the improvement of stress and anxiety levels
among the university population, as shown in the studies analysed [36-39].

The vast majority of the reviewed studies [43-45] focus on higher educational lev-
els, while the available literature on the integration of Virtual Reality and mindfulness
in the context of Vocational Education is extremely limited and may even be considered
non-existent. This gap is further widened when the search is restricted to studies address-
ing Adapted Vocational Education and Training (VET), which makes the task of finding
relevant research a considerable challenge. The lack of research in this field underlines
the importance of exploring new avenues in the application of immersive technologies
and psychological well-being practises, such as mindfulness, in the field of adapted VET,
where special educational needs require personalised and innovative approaches. In this
sense, the present research could not only generate significant results in terms of edu-
cational improvement and psychological well-being for VET students but also has the
potential to serve as a replicable model to be implemented with other groups of students
with functional diversity. This gap in the academic literature offers a unique opportunity
to contribute to the field, as the combination of immersive technologies such as Virtual
Reality, with practises focused on emotional self-management and stress reduction, can
generate new educational strategies adapted to the specific needs of learners. Furthermore,
exploring the feasibility of this approach in adapted VET opens up a range of possibilities
in the personalisation of teaching, the creation of inclusive learning environments, and the
use of advanced technological tools to foster the holistic development of students with
functional diversity.
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3. Materials and Methods
3.1. Instrument

The application chosen for the implementation of the intervention is “Tripp”, designed
with the purpose of fostering a variety of positive emotional states, including concen-
tration, mindfulness, serenity, calmness, and happiness among users (Tripp, 2022) [46].
This resource has an extensive collection of over 100 guided and immersive mindfulness
meditations. It incorporates sounds that employ the binaural listening technique, breathing
exercises aimed at establishing mental calmness and inducing relaxation, and allows for
customisation and personalisation of different types of meditation and exercises, while
tracking the user’s progress over time [46]. The meditations, presented in audio format,
cover a range of themes, from approaches focusing on concentration and calm to expe-
riences designed for escape and distraction. It is relevant to note that this application is
currently only available in English. Considering the psychological paradigms addressed,
the therapeutic viability of this platform is suggested, particularly in the management of
everyday stress and the promotion of positive emotional states [46].

This application seeks total immersion, with an anxiolytic effect, i.e., it acts on the ner-
vous system by reducing anxiety levels through relaxing Virtual Reality. This programme
accompanies the student in all the meditation sessions, making them concentrate on their
breathing, on the colours, figures, and shapes that are shown throughout the process., In
addition, the student listens to a soft background audio throughout the experience. All
these elements allow the person to reach a state of mindfulness. We chose to select this
application because its features are congruent with the requirements of the study. However,
there is no collaboration with the company that developed it at any stage of the process.

At the start of the “TRIPP” programme, the first question it asks users is about their
mood; it takes this information as a starting point to guide the user through a series of
diverse landscapes, in which colours, shapes, and sounds are altered to achieve a state of
mindfulness [46].

The experience is based on breathing exercises that are involve two rows of luminous
particles: one, a sinuous line of white stars that flows into the nose to simulate inspiration,
and the other, in the same way but orange in colour, and flows from the nose outwards,
simulating exhalation. Other exercises resemble games, with floating objects, which are
moved by gently bobbing the head to guide the object along the path between visualised
obstacles that appear in front of it [46].

For the application of the chosen programme, the Virtual Reality viewer, Oculus Quest,
a wireless system consisting of glasses, microphone and headphones integrated into a single
device, was used. However, the viewers can contribute to creating a sense of immersion
to capture the viewer’s attention, but it is the selected application that is responsible for
generating a sense of immersion for the user, with the purpose of maintaining attention
during the meditation [47].

3.2. Procedure
3.2.1. Objective

The present study aims to evaluate the impact of a mindfulness intervention medi-
ated by Virtual Reality (VR) by implementing the application called “TRIPP’ in adapted
Vocational Training (VET) students with functional diversity. In particular, the aim is to
reduce anxiety levels, improve concentration and, as a consequence, optimise the students’
academic performance. Given that, to date, there is no previous research that has addressed
this type of intervention with adapted VET students, this study is a novel contribution to
the field of inclusive education and the use of emerging technologies in the classroom. To
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this end, a systematic observation of the students before, during and after the mindfulness
through Virtual Reality intervention is carried out.

3.2.2. Design and Duration of the Intervention

The intervention consisted of a total of twenty sessions, spread over three months, with
a weekly frequency of approximately two sessions per week. Each session lasted 15 min,
which allowed participants’ attention to be maintained within a time frame appropriate
to their level of concentration. The duration of the sessions was set at 15 min, an interval
designed to allow effective immersion without generating sensory overload or a significant
risk of visual fatigue. This decision is based on the need to adapt the intervention to the
characteristics of people with functional diversity, who may require shorter times due to
possible cognitive, emotional, or physical difficulties that affect their tolerance to immersive
technology. However, it should be noted that, despite this consideration, the intervention
did not produce side effects or symptoms of fatigue in any of the participants, according to
the observations made during and after the sessions.

The choice to conduct 20 Virtual Reality-mediated intervention sessions is based on
theoretical principles established by authors such as Janet Murray and Mel Slater, who high-
light the importance of sustained immersion in virtual environments to generate significant
and lasting changes in users. According to Murray [47], immersion in virtual environments
requires repeated and constant exposure that allows participants to internalise the experi-
ence, facilitating a meaningful connection with the environment. This process is essential
to promote changes in skills such as emotional self-regulation and mindfulness by allowing
users to become familiar with the virtual environment and its dynamics.

On the other hand, Slater [48] emphasises that the feeling of ‘presence’, understood
as the subjective perception of being immersed in the virtual environment, is reinforced
through repeated sessions. This repetition allows not only for progressive adaptation to
the virtual stimuli but also the consolidation of learning and behaviours related to the
intervention. In addition, a multi-session design provides a sufficient time frame to observe
and measure changes in indicators such as concentration and anxiety, while reducing
dissonance between the real and virtual environments.

Based on these inputs, sessions spread over three months allow for an appropriate
balance between prolonged exposure and assimilation of the experience. This design
ensures that participants have enough time to consolidate the benefits of the intervention
without generating sensory or cognitive overload, contributing optimally to measurable
and relevant results in the adapted educational context.

3.2.3. Contextualization

The sessions were held in the students” usual classroom, which was considered the
most predictable and familiar environment for the participants. The classroom was set
up with dim lighting to promote a calm and relaxing environment, which is an important
component in inducing the calm states necessary for mindfulness practice. In addition, the
students were located in their usual seats, which promoted an environment of comfort and
familiarity. The use of a familiar environment reduces distractions and provides greater
adaptability to the technology, which reinforces the ecological validity of the results.

3.2.4. Equipment and Technical Support

For the implementation of the intervention, Virtual Reality (VR) was used to guide
the mindfulness practises. The students were equipped with VR viewers and controllers,
which were assisted by the teachers at the beginning of each session. Importantly, to ensure
the correct use of the technology, the teachers received specialised training in both the use
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of the VR devices and the mindfulness practice, which allowed for adequate guidance and
support to the students during the intervention.

3.2.5. Data Collection

This quasi-experimental case study used systematic observation as the main tool to
assess students’ behaviour, concentration, and attitude during Virtual Reality-mediated
mindfulness sessions. Therefore, the results are not applicable to other populations with
different casuistics. During the sessions, teachers and tutors made continuous observations
on students” behaviour, concentration, and proprioception. These observations were based
on the teacher’s subjective assessment and direct interaction with the students during
practice. These observations were processual and carried out before, during, and after the
intervention, which made it possible to analyse the evolution of the pupils throughout the
programme. In addition, unstructured interviews were conducted with both students and
teachers (Table 1) to achieve a more complete picture of the effects of the intervention. These
questions emerged through the observations made by the teachers who conducted the
systematic observation derived from the use of Virtual Reality for mindfulness practice. The
systematic observation was processual, as it was carried out before, during, and at the end
of the intervention. The interviews were conducted individually, with the aim of generating
an environment without distractions and allowing the students to express themselves
more openly, adjusting the questions to the level of understanding and language of each
participant. The purpose of these interviews is to assess the impact of the programme on
the participants and their perceptions of it.

Table 1. Questions addressed to students and teachers on the use of Virtual Reality in mindfulness.

Questions

Questions for
students

Do you like virtual reality glasses?

Do you feel relaxed when using them?

Have you noticed that your grades have improved thanks to the goggles?

Do you think the goggles can help you study?

Do you concentrate more when studying while wearing the goggles than without them?
What do you think the use of VR goggles brings to your studies?

What would you improve about the goggles?

Have you noticed any improvements in your anxiety levels?

Questions for
teachers

What has the period of adaptation to technology been like for students since they first used
the glasses?

Has it been difficult for them, and has it not been difficult for them?

Do you think English has been a barrier to the use of this application?

What curricular problems do you observe in the implementation of the programme?
Have you noticed that its use impacts grades or improves performance?

What difference have you noticed between Focus and Calm?

Do you think that implementing this technology has helped them to meditate?
Have you noticed changes in performance, motivation, learning, or engagement?
Have you noticed improvements in their anxiety levels?

Compared to other activities, do you observe that students perform better or are
more motivated?

Did you enjoy the experience of using this technology in the classroom?

Do you think it is complicated to use this technology with students with functional diversity?

Have you noticed any side effects such as dizziness, strange sensations or nausea?
Do you feel calmer after using the glasses or more anxious?

3.2.6. Training of the Teachers Involved in the Process

The teachers involved in this project have extensive professional experience in the
field of vocational training adapted to people with functional diversity, which has given
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INITIATION OF
MINDFULNESS PRACTICE
The intervention was
started with the VR
headsets, guiding students
through virtual
environments

them specialised teaching skills and sensitivity to the particular needs of their students.
In addition to their extensive teaching experience, they have received training in the
use of Virtual Reality applied to mindfulness and in the use of the TRIPP programme,
covering both the use of VR viewers and the interface and functionalities of the application
selected for the project. This training included practical and theoretical sessions that have
allowed them to acquire a technical mastery of both the equipment and the Virtual Reality
environments, allowing them to guide the students effectively during the sessions. Their
preparation together with their previous experience in inclusive education allows them to
manage and adapt the contents in an accessible way, thus maximising the positive impact
of the project on the participants.

3.2.7. Structure of the Sessions

Each VR-mediated mindfulness session followed a structured protocol with the fol-
lowing steps as shown in Figure 1.

Structure of the sessions

Teachers ensured that
the headsets were
working correctly and
that students were in

4

2

Figure 1. Structure of the sessions.

3.2.8. Evaluation

Several methods of data collection were used to evaluate the impact of the intervention,
which can be seen in Figure 2.

Table 2 shows a rubric that will allow teachers to have a guide for student assessment
when using Virtual Reality. It is designed to provide clear and objective criteria, promoting
a more structured and equitable assessment.
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Table 2. Assessment Rubric for Teachers: Use of Virtual Reality in Student Assessment.

Criterion

Score 1 (Low) Score 2 (Medium) Score 3 (High) Comments/Observation

Interest in virtual
reality glasses

Likes them a lot and
expresses it clearly

Shows little interest or

dislikes them Likes them moderately

Relaxation when

Does not experience Sometimes feels Always feels relaxed when

using them any relaxation relaxed but not always using them
Improveme.nt m Has not noticed any Has notlceftl slight or Has noticed clear and
academic . . occasional : .
improvement in grades . consistent improvements
performance improvements
Perception of Does not believe they Believes they help Believes they help
study aid help with studying moderately significantly with studying
D . . ionificantly i
Level of oes not \mprove Improves concentration Significant y improves
. concentration when . concentration when
concentration . . occasionally .
studying with glasses using them

Perceived benefits

Identifies some benefits
but vaguely

Cannot identify clear
benefits

Identifies specific and
relevant benefits

Suggestions for
improvement

Does not suggest any
improvements or
considers them
unnecessary

Suggests minor or
unclear improvements

Proposes several clear and
reasonable improvements
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The interviews provided quantitative data which, together with the qualitative records
of observations, offered a more complete picture of the effects of the intervention.

Although no standardised instruments were used and no control group was included,
this exploratory approach made it possible to capture specific data on each session and to
preliminarily assess the impact of the programme in an adapted educational context. Un-
structured interviews with both students and teachers reinforced the findings by providing
additional qualitative information on participants’ perceptions and experiences.

3.2.9. Ethical Considerations

The study was approved by the Bioethics Committee of the University of Burgos
(I024/2024), ensuring that all ethical requirements for research involving human sub-
jects were met. The students and their families were informed about the objectives
and procedures of the study, and their informed consent was obtained before starting
the intervention.

3.2.10. Participants

The sample of the present research is made up of eleven participants with functional
diversity from LE.S. Teguise, located in Lanzarote (Canary Islands), who are studying an
adapted vocational training degree and who are described in Table 3. The sample has a
mean age of 18.27 years and a standard deviation of 1.190.

Table 3. Distribution of the student body in relation to gender and age.

Subject Age Genre
Subject 1 18 Male
Subject 2 17 Male
Subject 3 18 Male
Subject 4 20 Female
Subject 5 17 Male
Subject 6 20 Male
Subject 7 17 Female
Subject 8 19 Female
Subject 9 19 Female
Subject 10 19 Female
Subject 11 17 Male

The project implementation also involved two female teachers between 40 and 50 years
who were responsible for conducting the sessions and answering the interviews.

4. Results

The study details the intervention of eleven students over three months through
mindfulness training sessions using Virtual Reality via the “TRIPP” application. All
statements made about student progress are derived from the responses and observations
of the teachers who led the study.

Both teachers involved in the study share the same opinion about the intervention,
highlighting that their assessments are completely aligned. Their assessments not only
coincide but complement each other, reinforcing the idea that the technology employed has
been effective in improving learning and performing well. As evidenced by the teachers,
we can see that each subject showed an evolution with different levels of attention, anxiety,
concentration, and proprioceptive control with respect to the initial evaluations in which
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the teachers reported low levels of attention and high levels of anxiety. Along the same
lines, teachers perceive improvements in concentration, and reduced anxiety levels, and,
therefore, relaxation and motor coordination are promoted, as well as the overcoming of
initial difficulties in the understanding and execution of virtual dynamics. Some subjects
show a preference for certain application scenarios, demonstrating the importance of
individual adaptation of the selected application in the implementation of Virtual Reality
for well-being, as shown by the teachers. In a Virtual Reality intervention, the key factor lies
in the selection of the appropriate application, ensuring that it has the flexibility to adapt
to the individual needs of each person. This approach allows the intervention to be truly
personalised, enhancing the effectiveness of the intervention and promoting inclusion. The
customisability of the application makes it easier for users to interact with environments
designed specifically for their abilities and preferences, promoting equal access to the
benefits of technology regardless of individual differences.

The following is a classification of the subjects according to their levels of atten-
tion, anxiety, and impulsivity, based on the teachers’ criteria during the implementation
of “TRIPP”:

Subjects 1, 3,7, 8, and 11: Show high or very high levels of attention from the beginning,
with progressive improvements in concentration and adaptation to VR dynamics through
the “TRIPP App”. They are relaxed as their anxiety levels decrease.

Subjects 2 and 6: Experience initially low levels of attention, but with improvements
as the sessions progress, overcoming emotional difficulties and adapting to the novelty.

Subjects 4 and 5: Begin with difficulties in comprehension and coordination but
achieve improvements in concentration and tolerance to VR sessions.

Subject 9: Despite additional difficulties (hearing impairment), he shows optimal
levels of attention, adapting favourably to the programme. At the end of the sessions, his
anxiety levels decrease.

Subject 10: Although he participates in fewer sessions, he shows medium-high levels
of attention and a positive evolution.

In order to provide an overview of the participants in the study, Table 4 presents the
evolution, difficulties, level of concentration, and the most relevant observations for each
subject throughout the programme, according to the teachers’ criteria.

In order to assess the students’ level of concentration, a criterion has been established
whereby a student is considered to have a low level of concentration if they can maintain
attention on the same activity for less than 10 min. This threshold is based on systematic
observation by collaborating teachers, who record specific behaviours such as distractions
and changes in activity. The concentration rating can range from low (less than 10 min) to
high (more than 20 min), allowing patterns and intervention needs to be identified. A low
level of concentration may indicate the need to adapt teaching methodologies or implement
strategies that encourage engagement, such as variety in activities, scheduled breaks, and
active involvement of students in the learning process. Thus, systematic assessment not
only provides data on student behaviour but also guides the improvement of the learning
environment and effective learning.

From systematic observation, it appears that the inclusion of “TRIPP” in mindfulness
practice leads to an improvement in subjects’ attention and perceived well-being, highlight-
ing the importance of individual adaptation and progression throughout the sessions.
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Table 4. Evolution of participants.
. Duration . . cee 1
Subject Sessions of the Initial Leve'l of Development.s During the Difficulties Additional Remarks
Investees . Concentration Sessions Encountered
Sessions
Progressive increase in Initial difficulty in
concentration, improved understanding the Improved postural
1 19 sessions 15 min Medium-low coordination and relaxation. ne P P -
dynamics control and relaxation
Preference for
u“ ” of the games
the game “Calm”.
oo . . Increased
. Excited in the first sessions, . .
Initial low, . . proprioception
. . . needs time to concentrate. He is very nervous at
2 17 sessions 15 min rising to . . L observed over the
. . Increased proprioception the beginning
medium-high : course of
over time. N
sessions
. Difficulty at the fmproved breathing
. . . . Curious, observant, L. . performance towards
3 13 sessions 15 min Medium-High . beginning in taking
constant concentration. the last
breaths. .
sessions.
. . Low at the start, Initial difficulties in Initial fe.e ling of Greater Predlsposmon
4 15 sessions 15 min . - suffocation and and improved
medium later understanding . :
distress. attention.
. . . . . Lack of control of Perform the
5 14 sessions 15 min Very low improvement in attention. body movements breaths as directed
Constant movements, Verbalise out loud Autonomy in breathing
6 16 sessions 15 min Medium at start difficulty in controlling everything that your and observation in
body. Observer on stage. senses perceive scenarios
There are episodes of Place vour hands on
Medium at the Agitated at the beginning, frustration at not y
. . S - - e . . your abdomen to
7 19 sessions 15 min beginning, high difficulty with controls. being able to carry
: s control your breath and
at the end Breathing autonomy. out all the guidelines .
become more aware of it
followed
Initial frustration. Learns
. the dynamics easily. . .
8 18 sessions 15 min High from Relaxed and concentrated It does not present High attention and
the start . precision.
and being aware of your
body movements.
Medium at the . He e hearing
L Paused and concentrated impaired and has .
. . beginning, . N e 1 Favourable reception of
9 16 sessions 15 min . breathing. Precision in difficulties in
optimal at . the programme.
movements. following
the end .
explanations.
Lower number of sessions
than his peers, but his He verbalised
10 10 sessions 15 min Medium-High perfqrrnance in terms of everythmg he saw He was attentive and
attentional levels has been and described it in curious
medium-high from great detail.
the beginning.
11 14 sessions 15 min Medium-High Concentrated, proactive, does not present Optimal concentration

relaxed. Breathes easily.

and relaxation.

In their testimonies, the students highlighted that carrying out mindfulness practises

without the support of Virtual Reality presents them with a challenging task, noting that

the use of the technology provides them with a sense of serenity. As a suggestion for

improvement, participants expressed the wish for games to be specifically designed and

adapted to be accessible in sign language and Spanish. They also showed that their expec-

tations for the use of the application were fulfilled, since using this type of technology was

motivating and useful for this type of mindfulness programme, given that this technology

allows for the minimisation of external stimuli, which are often one of the main obstacles

when carrying out mindfulness programmes without the use of Virtual Reality.

On the other hand, the teachers highlighted the extraordinary adaptation of the

students to the programme, highlighting that no adverse side effects have been observed,
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although it was evident that the fact that the language of the application is English is a
barrier for students with functional diversity, given that, if it were in their mother tongue,
Spanish, the process of adaptation to the game would be less complex. Teachers also
reported that the use of the mindfulness app resulted in a marked reduction in impulsivity
and anxiety levels among students, which translated into better academic performance and
a noticeable improvement in classroom climate. The implementation of this programme
with students with functional diversity was relatively simple, as they were able to adapt it
according to the individual needs of each student, adjusting it to the abilities and level of
use that each of them could make of it.

Both teachers and students expressed a greater preference for the “Tripp” application,
as opposed to traditional mindfulness programmes, in which various exercises are carried
out without the involvement of technology. The reported benefits were mixed, with
students showing greater calm and serenity, and a marked increase in feelings of calm
and reduced impulsivity as expressed by teachers. However, the teachers participating
in the study affirm that the benefits of this type of programme could be applied at all
educational stages, although, they state that the implementation of this type of programme
may be met with reluctance on the part of some teachers who lack the necessary skills for
the use of these technologies or distrust the potential they have to improve educational
quality and the mindfulness process. These teachers tend to focus only on the traditional
curriculum and do not perceive how the application of programmes such as this one could
contribute to the improvement of their students” academic performance and to the increase
in grades, as students are calmer and more self-centred and may be more receptive to
learning. For example, when Teacher 1 was asked, “What do you see as the advantages of
using Virtual Reality for mindfulness practice?’, they responded: ‘The main advantage is
that the sensation of three-dimensionality makes it possible to bring a set of knowledge
closer to people who have learning difficulties, whether temporary or permanent. The
images provided through Virtual Reality viewers offer a high motivational component
and facilitate the understanding of language, problem-solving, task execution, perception,
attention, memory, and orientation. Additionally, it is a tool that adapts to the needs and
interests of students, enhancing their overall level of competence’.

While Teacher 1’s perspective underscores the adaptability of VR to diverse learning
needs, Teacher 2 reflected on the broader impact of VR in the classroom, emphasising its
transformative potential. Teacher 2 stated: ‘It has been a very enriching experience for both
teachers and students, as it opens up a wide field for further exploration. Virtual Reality
not only facilitates learning, but also enables the development of new forms of interaction
and understanding in the classroom, which is very promising’. Together, these narratives
provide an integrated view of the benefits of VR in education”.

5. Discussion and Conclusions

In general terms, several studies show that students with special educational needs
have difficulties in areas related to social skills. Some of the main proponents of this thesis
are Van der Sande et al. (2018) [49] or Smith et al. (2015) [50], who assume that these
students may have deficiencies in conflict resolution, failure management, initiation and
participation in conversations, etc. These problems associated with students with educa-
tional difficulties can be alleviated to a greater or lesser extent with the implementation of
mindfulness applications mediated by Virtual Reality, since, as evidenced in the results,
according to the teachers, this type of application helps them to be calmer, which will
favour the processes of acceptance of failure and tolerance to frustration, among others.

We also note that following the implementation of such an application, there has been
a clear improvement in academic performance among the participating students. This is in
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contrast to previous studies [49], which state that academic failures contribute to this type of
student ceasing their academic efforts, as they do not see results. Through the application of
the programme, their academic performance has improved and, therefore, their motivation
towards their studies has also increased, since this fact constitutes a positive reinforcement
for their self-esteem, fostering their confidence and reducing their anxiety levels.

Several studies [50,51] mention educational applications based on mindfulness stating
that they contribute to a significant reduction in the degree of impulsivity, attention, and
emotional regulation among students with learning difficulties. This fact corresponds to
our results, which show that the level of impulsivity is reduced, and attention improves,
as stated by the teachers. Similarly, it is also evident that there is a reduction in the levels
of hyperactivity among students with Attention Deficit Hyperactivity Disorder (ADHD).
This fact corresponds with the results observed in the implementation of the application
of mindfulness mediated by Virtual Reality, given that an improvement in the attention
and concentration of the participating students has been observed, as well as a decrease in
the degree of impulsivity of these, which is notable since it is the subjects themselves who
demonstrate this change [50-52].

On the other hand, the teachers observed that the implementation of the mindfulness
application mediated by Virtual Reality contributes to the fact that the students participating
in the study have shown an improvement in their proprioception and postural control, as
well as greater self-control and self-awareness of breathing, as endorsed by the teachers
through systematic observation. In this sense, studies such as that carried out by Griffith
et al. (2019) [53], show that participants in mindfulness educational programmes after
the application of these programmes showed improvements in their quality of life. Other
relevant research in this field is that carried out by Currie et al. (2019) [54], which showed
that participants with intellectual disabilities who took part in the mindfulness programme
presented better levels of self-esteem and confidence. This fact is also observed among the
participants in our study in which the mindfulness programme mediated by Virtual Reality
has contributed to these subjects seeing their levels of self-esteem and confidence increase
with respect to the initial state. Along the same lines, the teachers involved in the study
state that Virtual Reality has a clear potential as a mediator of mindfulness, something
that coincides with studies such as those carried out by Wang (2021) [55] and Parmaxi
(2020) [56].

By way of summary and in order to put into perspective the potential of Virtual
Reality as a mediator of mindfulness programmes, this study has listed the different
improvements derived from the application of this programme. Along these lines, Modrego-
Alarcén (2023) [37] states that the application of these programmes mediated by Virtual
Reality contributes to a significant improvement both in the application of mindfulness
programmes and in the results obtained by the participating subjects. Similarly, in the study
carried out by Kluge et al. (2023) [45], they observed that the application of mindfulness
through Virtual Reality contributes to the improvement of the participants’ mindfulness, as
well as their physical relaxation. Furthermore, in this sense, several studies [49-51] state
that the degree of satisfaction and the rate of acceptance of this type of programme, in
which Virtual Reality is the main tool used, is very notable, something that is evidenced in
the results of the present study.

The aforementioned studies have a common thread, as highlighted by Murray [57]
in her research, where she defines immersion as applications such as the one selected that
provide a transformative experience, allowing learners to immerse themselves in a com-
pelling digital environment and generating a strong sense of ‘presence’. Furthermore, such
immersion is driven by the coherence and interactivity of the virtual environment, allowing
the user to explore and feel that their actions have consequences within the narrative [56].
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In the same vein, Mel Slater has contributed significantly to the understanding of the
concept of immersion and its presence in Virtual Reality, implementing key concepts such
as the “place illusion” and the “plausibility illusion’ [57]. The former refers to the experience
of ‘being there’, where the learner feels that they are actually in the virtual environment.
This is paramount for immersion, as it is not only based on the implementation of Virtual
Reality, but also on how the applications allow the generation of valid sensorimotor actions
that mimic those performed in reality [58]. This immersive experience can be achieved as
long as the applications manage to trigger perceptual and behavioural responses that make
the virtual environment feel convincing to the user.

In this sense, it defines the illusion of plausibility as the perception that interactions
within the virtual environment have an internal coherence and logic that the learner
perceives as real and credible. These illusions generated by combined applications allow the
learner to behave naturally and spontaneously within the virtual environment, mimicking
responses that would take place in real-life situations, a phenomenon that Slater considers
fundamental to the study and application of Virtual Reality in psychological and therapeutic
contexts [48].

Despite the results shown and their relationship with different studies that allow us
to endorse the data obtained, the present study has some limitations. The sample we
have is small, and it is also a case study, although representative in the environment in
which the implemented programme is carried out. This fact makes it complex to establish
generalisations to other areas, and the extrapolation of the results obtained is also complex.
It also establishes an initial basis for future research that can incorporate more robust tools
and complementary analytical techniques to validate the results obtained. In this sense, one
of the future lines of research could focus on the application of this mindfulness programme
mediated by Virtual Reality in other educational settings and on a more notable sample in
order to establish generalisations about the benefits observed after the implementation of
the aforementioned programme.

The programme could also be applied to other groups of students with functional
diversity at different educational levels in order to establish similarities and differences
with this reference group, carrying out a comparative study. On the other hand, the present
programme could be taken as an opportunity to observe its impact on the university
population or the elderly in order to establish the suitability of the programme in different
contexts and to assess its applicability.

In conclusion, we can establish that the application of mindfulness programmes
mediated by Virtual Reality in the educational field is a growing trend, given that this type
of programme has shown notable improvements in the levels of attention, reduction in
impulsivity, and academic performance of the participants. Although it is true that the
field of Adapted Vocational Training for people with functional diversity has yet to be
explored, it is clear that the effectiveness of these programmes has been proven in different
educational stages, for example, in primary education, where encouraging results have
been observed [51]. Furthermore, the efficiency of this type of programme has also been
shown in future teachers [52], who improved their levels of mindfulness after participating
in mindfulness programmes.

Finally, and after all of the above, it is necessary to confirm that the use of Virtual
Reality, not only in the application of mindfulness programmes but also as an educational
tool for the improvement of teaching-learning processes, is one of the main axes on which
the education of the future could be based, since in addition to being an increasingly
widespread technology in society, it offers many alternatives for students and teachers,
enhancing the ability to offer alternatives for learning. We can also highlight that the
implementation of mindfulness programmes mediated by Virtual Reality in the different
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educational stages could contribute to improving the classroom climate and increasing the
sense of physical, emotional, and psychological well-being of both students and teachers.
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