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ABSTRACT

Introduction: integrating virtual reality (VR) in education is emerging as a transformative tool to improve 
practical learning. This proposal asks about its application within the training of certified nursing assistant 
to improve students’ practical skills in training. 
Objectives: the main objective is to assess whether VR technology can improve understanding of complex 
concepts and skills in nursing education. This involves evaluating the effectiveness of VR in fostering 
meaningful, self-directed learning experiences that potentially prepare students more effectively for the 
health workforce. 
Methods: implementing a pilot VR program within a controlled educational environment is proposed. The 
impact of this integration will be assessed through surveys and analysis of academic performance, focusing 
on the acquisition of professional skills and competencies. 
Results: expected outcomes include greater student participation and better learning outcomes. The work 
highlights the benefits of VR in improving in-depth understanding of procedures and concepts through 
immersive experiences. 
Conclusions: the expected benefits after the incorporation of VR in nursing training include an improvement 
in the professional qualifications of students and an innovation through the introduction of immersive learning 
methodologies. Despite the potential challenges of its implementation, the results are expected to support 
the integration of VR as a complementary educational tool, reducing the gap between traditional learning 
and technological advancement in nursing education.
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RESUMEN

Introducción: la integración de la realidad virtual (RV) en la educación se perfila como una herramienta 
transformadora para mejorar el aprendizaje práctico. Esta propuesta se plantea su aplicación dentro de la 
formación de técnicos auxiliares de enfermería para mejorar las habilidades prácticas de los estudiantes en 
formación. 
Objetivos: el objetivo principal es evaluar si la tecnología de RV puede mejorar la comprensión de conceptos 
y habilidades complejas en la formación de enfermería. Se trata de evaluar la eficacia de la RV para fomentar 
experiencias de aprendizaje significativas y autodirigidas que potencialmente preparen a los estudiantes de 
forma más eficaz para el personal sanitario. 
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Métodos: se propone la implementación de un programa piloto de RV dentro de un entorno 
educativo controlado. El impacto de esta integración se evaluará mediante encuestas y análisis del 
rendimiento académico, centrándose en la adquisición de habilidades y competencias profesionales. 
Resultados: los resultados esperados incluyen una mayor participación de los estudiantes y mejores resultados 
de aprendizaje. El trabajo destaca los beneficios de la RV para mejorar la comprensión en profundidad de 
procedimientos y conceptos a través de experiencias inmersivas. 
Conclusiones: los beneficios esperados tras la incorporación de la RV en la formación enfermera incluyen 
una mejora en la cualificación profesional de los estudiantes y una innovación a través de la introducción de 
metodologías de aprendizaje inmersivo. A pesar de los retos potenciales de su implementación, se espera 
que los resultados apoyen la integración de la RV como herramienta educativa complementaria, reduciendo 
la brecha entre el aprendizaje tradicional y el avance tecnológico en la formación de enfermería.

Palabras clave: Auxiliar de Enfermería; Educación; Innovación; Realidad Virtual; Simulación; TIC.

INTRODUCTION
The paradigm shift in education triggered by the New School movement in the late 19th century and the 

subsequent advance of the constructivist model, has profoundly altered teaching and learning perspectives. 
This paradigm shift, as argued by,(1) emphasises the need for a more active role of students and aligns with 
the vision,(2) who highlight the importance of methodologies that promote bidirectional interaction in the 
learning process.(1,2) For several decades now, the phenomenon of digital transformation has been affecting 
society, and more specifically classrooms.(3,4) A clear example is the use of Extended Reality (XR-VR and AR) as it 
provides qualitative changes in knowledge construction, bringing dynamism and facilitating the understanding 
of theoretical content.(5,6)

The healthcare professions have not been left untouched by these advancements. Simulation, as highlighted 
by,(7) is an established method that allows healthcare students to practice clinical skills without compromising 
patient safety. This technique is particularly appropriate in the Vocational Training cycle of certified nursing 
assistant, where Virtual Reality (VR) emerges as a natural evolution of simulation, providing immersive practical 
experiences that enhance student preparation for real patient contact.(7,8) 

Vocational Training (VT), within which certified nursing assistant is framed, faces the challenge of 
incorporating innovative methodologies that are in line with the ongoing digital trans-formation, as is the case 
with other teaching or courses belonging to the Spanish educational system.(9-11). As(12) also emphasizes the 
importance of using technology as a didactic resource to improve the educational process. In particular, VR 
offers an opportunity to overcome the limitations of space and resources which often restrict the conduct of 
practical exercises.(13,14)

The potential of VR to strengthen the practical teaching of certified nursing assistant is supported by labor 
market data reflecting high demand in this sector.(15) Therefore, VT needs to provide not only theoretical 
knowledge but also practical skills where VR can play a key role in education by fostering the experience of 
content through visualization.(16,17,18)

However, the introduction of VR in VT poses significant challenges. It is imperative that both students and 
teachers develop digital skills and receive the appropriate institutional support for the effective integration 
of these technologies into education.(19) Thus, the use of ICT in the classroom leads to a change in the role of 
teachers, becoming facilitators and guides in the teaching-learning process.(10,20)

Studies by(21) and(22) suggest that although the presence of VR in education is increasing, there is a lack of 
comprehensive and systematic research examining its impact on teaching and learning processes. Existing 
research tends to focus on small samples and specific contexts, limiting the generalizability of findings.

This gap in the scientific literature indicates a significant opportunity for the development of this proposal. 
It is proposed to design a thorough study that not only does assess the efficacy of VR as an educational tool in 
certified nursing assistant, but also explores students’ and teachers' perceptions of its use and examines the 
necessary conditions for its effective implementation. It will seek to answer fundamental questions about how 
VR can enhance meaningful learning, which pedagogical strategies are most effective in its integration, and 
how the use of VR can influence students' academic and professional performance.

The relevance of this research lies in its potential to influence educational policies and pedagogical practices 
at both national and international levels. If VR effectively implements, it could revolutionize the way future 
healthcare professionals are trained in competencies for their promotion and in the confidence needed to face 
current challenges of work environment.(23,24,25)

The methodology to be used will include both quantitative and qualitative analyses, ranging from controlled 
experiments to case studies and surveys. Differences be-tween traditional education and that incorporating VR 
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will be examined to provide a detailed assessment of its impact. The perspectives of students and teachers will 
be considered to ensure that the results are relevant and applicable.

Ultimately, the proposed research seeks to bridge the gap in existing literature, provide empirical data to 
substantiate the adoption of VR in VT, and develop a framework for the implementation of this technology 
that can be replicated and adapted to other educational contexts. The convergence of education and digital 
technology is inevitable and potentially transformative; this study aims to pave the way for VT in certified 
nursing assistant to successfully and responsibly lead this change.

Proposal for the development of innovation 
The Vocational Training Centre in Ourense is seeking to innovate in its teaching of the Intermediate certified 

nursing assistant cycle through the integration of Virtual Reality (VR) to enrich both theoretical and practical 
learning. VR will facilitate the understanding of anatomy and physiology, proving especially beneficial for 
students with and without Specific Educational Support Needs (SESN). Tools such as Paint 3D and CoSpaces will 
be used. The implementation will be evaluated with an experimental group and a control group to measure the 
effectiveness of VR in the educational process, all within a detailed timetable of activities.

The proposed innovation project for the Vocational Training Centre in Ourense aims to integrate Virtual 
Reality (VR) technology into the teaching of the Intermediate Level of certified nursing assistant, where health 
and administrative training are currently offered. This integration aims to complement teaching methodologies 
and provide a more interactive and realistic approach.

The center, which is private and subsidized, hosts 60 certified nursing assistant students distributed in two 
classes of 30 students each. The predominant methodology is lecture-based classes supported by textbook 
content projections and includes dynamics such as clinical simulation and the use of mannequins. Techniques 
such as Game-Based Learning and gamification are also applied, with resources such as explanatory videos and 
five desk-top computers per workshop-classroom.

The inclusion of VR in the classroom is considered beneficial for both neurotypical students and those with 
Specific Educational Support Needs (SESN), enhancing tangibility and realism in the learning of theories and 
practices. Recent studies, such as those,(26,27) highlight the benefits of VR in the education of students with 
Autism Spectrum Disorder (ASD) and dyslexia, improving motivation, social interaction, perception, orientation, 
memory, and attention. However, warn of the need for an initial assessment to adapt digital resources to the 
specific needs of each student.(26,27,28)

The general objective of this proposal is to design an intervention programme that implements VR in certified 
nursing assistant classrooms. The specific objectives are to improve learning in anatomy and physiology, to foster 
motivation through virtual simulations, to implement practical methodologies to achieve greater autonomy in 
learning, and to improve the perception of academic competence through virtual immersion.

To achieve these objectives, tools such as Paint 3D, Google's Blocks, and "CoSpaces Solutions" are proposed, 
the latter offering a gallery of designed 3D objects allowing their properties to be modified. In addition, the 
"VISALio Project" of the National Autonomous University of Mexico provides computed tomography images for 
teaching anatomy, accessible through both VR headsets and mobile devices.

VR will be implemented in the Basic Nursing Techniques Training Module, integrating into all the Work Units 
dealing with anatomy and physiology. Activities will be carried out that will cover all the specific objectives, 
changing the anatomical area of study for each one.

The initial evaluation will serve on the one hand, to analyze the center’s situation, and, on the other hand, 
to detect any existing needs. Subsequently, certified nursing assistant, Group A will act as the experimental 
group with VR, while Group B will serve as a control and will not receive VR, which means it will continue with 
a traditional methodology. The final evaluations will measure the outcomes after the implementation or non-
implementation of VR and will assess the differences at the beginning and the end of the course (or before and 
after implementation).

For effective integration into the classroom, sessions will be organized where students can view anatomical 
structures in VR after the theoretical exposition. In addition, weekly VR review sessions will be set up for 
each unit for two months to reinforce learning throughout the school year. With the use of this approach, it is 
expected that knowledge will be consolidated and intensified over time.

At last, a final evaluation will be carried out to analyze the results of the implementation and to develop 
conclusions from the data obtained. A general timeline will provide a temporal guide of all to the phases and 
tasks of the project (table 1).
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Table 1. Timetable

Project phases Sept Oct Nov Dic Jan Feb Mar Abr May Jun

Reality analysis X

Programme development and design X

Implementation Actions

1 X X

2 X X

3 X X

4 X X

5 X X

6 X X

7 X X

Final assessment, results and 
conclusions

X

In order to implement this innovative project this innovative project, it is essential to restructure the 
certified nursing assistant classroom to create an environment conducive to learning with virtual reality (VR). 
With a space of 150m² available, the classroom will be divided into three specific zones: an 80m² area for 
theoretical teaching, a 35m² area for traditional practice, and another 35m² area especially equipped for VR 
sessions, to ensure the safety of the students.

With the current classroom equipment, which includes five desktop computers and a projector, and the 
acquisition of economical VR glasses like Google Cardboard, which can be used with smartphones provided by 
either the students or the center, the integration of VR into the study of anatomy and physiology can begin. 
The Trinus Cardboard VR application will allow the connection of PCs and smartphones (available at https://
trinusvirtualreality.com), while the Holotomy software from the VISALio project (available at https://www.
visalio.com) and the Anatomy Learning application (available at https://anatomylearning.com), offering free 
content, will be the main re-sources for the VR sessions. These technological resources will be incorporated 
into all the activities planned for the project (figure 1).

Figure 1. Material resources for each of the activities

Additionally, it is essential to train teachers in the efficient use of Virtual Reality (VR) methodologies in 
order to maximize their educational potential.(29) With the acknowledgement of the benefits derived from this 
pedagogical innovation, it would be appropriate to extend the application of VR beyond the experimental group. 
The goal would be to incorporate it into other thematic areas and subjects, increasing its impact on the learning 
process, which would require support in the form of co-financing for new programs and educational materials, 
as well as investment in specialized teacher training, thus ensuring a comprehensive use of technological 
resources for educational development.

In conclusion, this proposed innovation project for the Vocational Training center in Ourense seeks to 
revolutionize certified nursing assistant health education through the implementation of VR, benefiting learning 
and inclusion, and providing a more interactive and comprehensive approach to the health curriculum, with a 
special focus on the learning of human anatomy and physiology.
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Implementation procedure
The integration of Virtual Reality (VR) into the curriculum for the Basic Nursing Techniques course of the 

certified nursing assistant cycle represents a cutting-edge pedagogical approach. The initiative requires, in its 
initial phase, the commitment of the center’s management and board of directors to facilitate the necessary 
funding for the required materials, which, while economically accessible, are essential to acquire. Subsequently, 
the faculty, students, and families will be in-formed about the benefits of incorporating this innovative project.

Teacher training in VR and digital skills to deliver content effectively is funda-mental, and this can be 
achieved through face-to-face, online, or blended training modalities, depending on what best suits the 
faculty's needs.

The success of the implementation of VR depends not only on the preliminary phase, but also on the 
progressive involvement of the entire faculty of the training cycle. It is necessary to address the decrease 
in motivation and commitment observed in students in recent years by introducing active and innovative 
methodologies that encourage greater attention and understanding of the educational material.(30) In addition, 
methodological adaptations necessary for students with Specific Educational Support Needs will be considered.
(31,32)

For this, a comprehensive analysis will be carried out that will allow for designing and implementing an 
effective intervention, based on an initial needs assessment, thus facilitating the development of an action 
plan that will culminate in tangible results and valuable conclusions.

The use of VR will focus on the teaching of anatomy and physiology, aiming to promote a deeper and 
more meaningful understanding of concepts. Seven structured activities are planned to cover the contents of 
the musculoskeletal, neuroendocrine, cardiovascular, lymphatic, sensory organs, digestive, respiratory, and 
genitourinary systems. Each activity will consist of three sessions in which students, divided into groups of six, 
will interactively explore anatomical structures using VR glasses.

The proposed methodology represents an advancement over the traditional pedagogical practices of the 
center, which until now have incorporated emerging technologies such as gamification. By adding VR, the 
teaching-learning process is enriched, providing an immersive experience complementary to current educational 
techniques.

The participants of this project will be the faculty of the Basic Nursing Techniques module, who will receive 
prior training in VR; the center’s management and board of directors, who will guarantee the necessary 
resources; and the students, whose motivation and active participation will be crucial for becoming the focus 
of the learning process.

Proposal for the analysis of results 
An initial diagnostic assessment would be carried out for groups A and B, focusing on the fundamental 

aspects of anatomy and physiology, with the aim of determining the prior level of knowledge of the students 
at the beginning of the academic year. This assessment will consist of a multiple-choice test (pretest) that will 
cover the topics to be developed during the course. At the end of the implementation of the project with the 
experimental group, the same test (posttest) will be applied to both groups, A and B. In addition to gathering 
information on academic content, other scales will be ad-ministered, which are explained below.

Proposed instruments
Throughout the project, ongoing assessment will be carried out, documented weekly, to monitor progress 

and adapt the methodology as necessary. Finally, a comparative evaluation will be conducted, using pre- and 
post-intervention tests, and reevaluating the motivation and learning strategies scales to measure the impact 
of using Virtual Reality on learning. The academic results of the VR and non-VR groups will be compared to 
determine the effectiveness of this educational technology.

The project contemplates the use of three specific tools to evaluate several aspects of learning and student 
perceptions:

 • EME-S Scale: Assesses academic motivation in post-compulsory secondary education through 28 
items, using a scoring scale from 1 to 7 to measure the degree of agreement with the statements.

 • Academic Competence subscale of PALDS-16: Measures the perception of academic competence in 
students with 4 items, also scored from 1 to 7 in terms of correspondence.

 • Autonomous Work Strategies Questionnaire (CETA): This questionnaire analyses the autonomous 
learning strategies of students through 45 items distributed in 6 factors, with a scale from 1 to 5 that 
assesses the frequency of these strategies.

Additionally, the overall impact of the project will be assessed through a final questionnaire directed at 
students, teachers, and management, which will examine the effectiveness of the implementation of Virtual 
Reality (VR) in the educational process and its acceptance among those involved.

https://doi.org/10.56294/saludcyt2024945

 5    Tesouro Dorribo M, et al



https://doi.org/10.56294/saludcyt2024945

DISCUSSION
Augmented Reality (AR) and Virtual Reality (VR) are redefining traditional educational paradigms, offering 

considerable promise for enhancing student motivation and engagement in learning. The study by(33) in Córdoba, 
Spain, highlights the potential of these technologies to reinforce attention and knowledge retention among 
high school students. Such findings are consistent with the literature that points to VR as a means to increase 
educational quality, offering an immersive experience that goes beyond traditional teaching methods.(34)

The impact of VR on learning becomes even more evident when we consider its practical application in the 
healthcare sector. Authors as(35) highlight how VR enables experiences that closely mimic medical practice, 
contributing to meaningful and deep learning. This immersion in high-fidelity practical simulations,(36) not only 
improves academic performance but also prepares students for reallife situations, promoting the acquisition of 
crucial skills for their future professional lives.

Despite these benefits, the effective integration of VR in education requires a nuanced approach that takes 
into account the different abilities, experiences, and learning styles of students. For instance,(37) found that 
many students, although familiar with VR technology, are not aware of its educational potential. This suggests 
that familiarity with technology does not necessarily translate into an appreciation of its pedagogical value, 
which emphasises the need for carefully designing the implementation strategies. A relevant aspect in the 
adoption of VR in education is the change in the role of teachers. According to,(38) technology has transformed 
the educational environment, shifting the focus from the teacher as the central figure of knowledge to a role 
where the student becomes the protagonist of their own learning. This shift demands that teachers not only 
be facilitators but also designers of learning experiences that integrate VR effectively and meaning-fully into 
the curriculum.

Therefore, teacher training in VR is a key element for the success of its implementation. The training should 
not only focus on the technical handling of the technology but also on the design of pedagogical activities 
that use it as a tool to achieve specific learning outcomes. The study by(39) highlights a manifest need for more 
effective training plans that increase the satisfaction and competence of teachers in the use of ICT in the 
classroom.

However, the implementation of VR in the classroom is not without its challenges. Authors as(40) points out 
that the cost of VR simulators and their maintenance represents a significant barrier. In addition, the creation 
of high-quality 3D content can be costly and technically demanding. As(41) suggest seeking low-cost alternatives 
that can be equally effective, although they may not offer the same quality of simulation as the more expensive 
options.

In terms of content, it is imperative to address the ethical concerns that arise, especially in health sciences 
training. The use of VR simulators to study anatomy,(42) should never completely replace direct experience with 
human bodies, as this could lead to a disconnection between theory and actual practice, affecting the quality 
of medical education.

Moreover, we must be cautious about the addictive potential of immersive technologies. As(43) warn about 
the risk of addiction to VR among young people, which could have negative consequences for their physical and 
psychological well-being. It is crucial, then, to balance the integration of these technologies in education with 
a conscious approach to their possible adverse effects.(44)

In brief, the incorporation of VR and AR in the classroom, while promising, must be carefully considered 
and executed. It should be part of a holistic approach that includes training and professional development for 
teachers, thoughtful curricular integration, and continuous assessment to ensure that educational benefits 
are maximised, and potential risks are minimised. Education, through VR and AR, has the potential to enrich 
the learning experience, but it is informed and reflective pedagogy that will ensure that this potential is fully 
realised.

CONCLUSIONS 
Simulation has been a key pedagogical tool in the health professions, and its evolution has enabled the 

integration of Virtual Reality (VR) as an innovative and powerful mechanism in health personnel training. 
This advancement has had a particularly significant impact on the preparation of certified nursing assistant, 
where VR has become a cornerstone for the practical study of anatomy and physiology, offering realistic and 
personalized experiences that were previously unattainable without physical presence in a lab or real clinical 
environment.

The integration of VR into healthcare education responds to the need to adapt teaching methods to the 
demands of a society that is in constant technological evolution. Education cannot remain oblivious to these 
changes, especially in a field as critical as health. VR stands as an educational solution that satisfies both the 
needs of the modern student, immersed in a digital world from birth, and the demands of specialized and 
rigorous training.

The proposal for innovation in the training of certified nursing assistant through VR at this specific educational 
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center has several advantages, among which are the increase in student motivation and attention, the promotion 
of meaningful learning, and the transformation of the student's role from a passive agent to an active one. This 
is added to the ability of VR to energize the educational process, improving communication between teacher 
and student, and adapting methodologies to a more interactive and visual model. Additionally, VR enables 
constructivist learning, generating new skills and competences that are fundamental in the health sector.

However, the path towards the implementation of this technology is not without obstacles. Identified 
drawbacks include the high initial economic cost of some simulators and their maintenance, the scarcity of 
applications, the difficulty in creating specific three dimensional scenarios, and the need for mobile devices with 
the internet access. However, these challenges, are not insurmountable and can be tackled with a progressive 
and collaborative implementation strategy.

For these changes to be successful, it is essential synergy between the Public Ad-ministration, the management 
team, the teaching staff, and the students for these changes to be successful. A pragmatic approach might be 
the initial use of low-cost simulators or tools, which allow a gradual introduction of technology into the class-
rooms and facilitate the adaptation of all those involved.

Guidelines for the effective incorporation of VR into certified nursing assistant classrooms include the 
gradual introduction of this technology into the Basic Nursing Techniques Training Module, carrying out activities 
throughout the school year to ensure continuous and profound learning. Furthermore, a modification of the 
current classroom infrastructure is proposed to incorporate the necessary equipment, while taking advantage 
of the free applications available for the study of anatomy.

Teacher training is another fundamental pillar of this proposal, as it guarantees that facilitators are prepared 
to guide and optimize the use of VR in the educational process. The assessment of changes perceived by the 
students and the resulting academic performance will serve to adjust and improve the proposal, thus ensuring 
that VR becomes a true catalyst for educational quality and academic performance in the center.

In summary, the implementation of VR in certified nursing assistant training is an innovative pedagogical 
strategy that promises to improve the quality of education and prepare students for a healthcare labor market 
that increasingly demands more digital and specialized technical skills. With the right guidance, resources, and 
institutional support, certified nursing assistant will be able to benefit from an enriched learning environment 
that will ultimately lead to better patient care and attention.
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