
 

 
Management Dynamics: International Journal of 

Management and Digital Sciences 
E-ISSN: 3048-4162 
P-ISSN: 3048-4154 

 

 

DOI : https://doi.org/10.70062/managementdynamics.v1i2.483  https://management.ifrel.org/index.php/ManagementDynamics 

Research Article 

Unlocking the Potential of Metaverse Technology: A Novel 
Approach to Enhancing Digital Skills and Collaboration in 
Virtual Workspaces 

Kustiyono1*, Asrini Mahdia2, and Abeda Muhammad Iqbal3 

1 Universitas Angudi Waluyo, Indonesia kustiyono@unw.ac.id  
2 Universitas: Gunadarma, Indonesia mahdia.asrini@staff.gunadarma.ac.id  
3   I-Ccats University College Sarawak, Malaysia miabeda@icats.edu.my  
* Corresponding Author: e-mail :kustiyono@unw.ac.id   
 

Abstract: The integration of metaverse technology in employee training has the potential to 
significantly enhance digital skills, collaboration, and overall learning outcomes in virtual workspaces. 
This study explores the effectiveness of metaverse-based training compared to traditional methods, 
focusing on participant engagement, learning retention, and practical application in immersive virtual 
environments. The results indicate that metaverse technology leads to increased participant 
engagement, offering real-time communication, interactive simulations, and realistic task scenarios that 
foster deeper involvement and better skill acquisition. Additionally, the immersive nature of metaverse 
platforms improves learning effectiveness, especially for high-risk tasks such as medical procedures 
and technical skills that benefit from hands-on experience. However, challenges such as technological 
barriers, infrastructure limitations, and initial resistance from employees were identified, requiring 
organizations to provide adequate support and training for smooth adoption. While the upfront costs 
of developing and maintaining metaverse training platforms are significant, the long-term benefits—
such as scalability, reduced need for physical resources, and enhanced training outcomes—outweigh 
these initial investments. Organizations looking to implement metaverse-based training solutions 
should carefully consider the required technological infrastructure, support for employees, and privacy 
concerns. Future research should explore advancements in metaverse technology, including AI 
integration, and investigate the broader adoption of these technologies across various industries, 
focusing on overcoming adoption barriers and measuring their long-term impact on workforce 
development. 

Keywords: Employee Training; Immersive Learning; Metaverse Technology; Skill Acquisition; Virtual 
Workspaces. 

 

1. Introduction 

The metaverse is an emerging technology that is reshaping the way we work and interact 
in digital spaces. It is a three-dimensional virtual and augmented reality environment that 
facilitates lifelike interactions through advanced technologies, such as semiconductors and 
the internet. As a shared, persistent virtual space, the metaverse allows users to engage in real-
time interactions via personalized avatars, creating an environment that extends beyond 
simple communication tools. This immersive digital space is offering new opportunities for 
a wide range of applications, including enhancing productivity and well-being at work (Edwin 
et al., 2023). 

The metaverse’s relevance to the digital transformation of workplaces is profound. It 
promotes immersive, embodied, and collaborative activities, helping to reshape traditional 
office environments (Šímová, Zychová, & Fejfarová, 2024). By integrating technologies such 
as blockchain, artificial intelligence (AI), and the Internet of Things (IoT), the metaverse 
creates a virtual reality experience that bridges the biological and simulated worlds, fostering 
new ways of interaction (Al-Hachim & Al-Sukaini, 2023). This transformation is evident in 
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key areas such as collaboration and interaction, where the metaverse enables virtual team 
collaboration using avatars and computer graphics, creating a 3D immersive environment for 
employees to interact, perform tasks, and engage creatively. In terms of knowledge creation, 
metaverse-enabled workplaces enhance processes like socialization, externalization, 
combination, and internalization, aligning with the SECI model, thus fostering more dynamic 
learning environments (Šímová et al., 2024). 

Additionally, the metaverse is revolutionizing human resources practices by facilitating 
virtual recruitment fairs, immersive training programs, and remote collaboration (Dimitriou, 
Zissimopoulos, Piliounis, & Valentine, 2024). It also offers innovative solutions for 
occupational health management, such as immersive training, risk identification, and 
monitoring of occupational diseases, contributing to better workplace safety (Tang, Liang, & 
Zhan, 2024). 

However, despite its potential, the adoption of metaverse technology in workplaces 
comes with challenges. Key issues include the establishment of technical standards, data 
privacy concerns, and the need for specialized training for employees (Tang et al., 2024). 
Moreover, the potential for virtual fatigue and burnout requires careful attention to ensure 
employee well-being within this new digital workspace (Dimitriou et al., 2024). Lastly, the 
high costs associated with implementing and maintaining metaverse platforms present a 
significant barrier to its widespread adoption (Al-Hachim & Al-Sukaini, 2023). 

The metaverse, an immersive and interactive digital environment, is revolutionizing 
employee training by providing new opportunities for immersive, interactive, and digitally 
based training experiences. As an advanced technology, it offers the potential to create 
realistic and engaging learning environments, particularly beneficial for fields that require 
practical skills, such as medical training and engineering (Sharma et al., 2024). Through 
interactive simulations and gamified experiences, training in the metaverse can enhance 
engagement and retention, which is particularly advantageous for occupational safety training, 
where immersive simulations improve comprehension and engagement (Bartolotta, 
Pizzolante, Motta, Garza, & Gaggioli, 2024). 

The metaverse also facilitates improved collaboration and communication by enabling 
virtual team collaboration in shared virtual spaces, where remote teams can interact 
effectively, enhancing team-building and collaborative problem-solving (Bansal & Lampou, 
2024). Furthermore, training platforms within the metaverse provide real-time feedback and 
analytics, allowing for immediate adjustments and improvements to the training programs 
(Saeed, Ali, & Ashfaq, 2024). Personalized learning paths and customizable environments 
further support adaptive learning, ensuring that training programs are tailored to meet the 
individual needs of employees (Choubey, 2024; Saeed et al., 2024). These customizable 
training settings make it easier for organizations to create relevant, impactful training 
experiences. 

The metaverse also promotes accessibility and inclusivity by breaking down geographical 
barriers, allowing employees from diverse locations to participate in the same training 
programs, ensuring equal access to high-quality training (Šímová, Zychová, & Fejfarová, 
2024). Moreover, it offers valuable support for employees with disabilities by providing 
accessible training environments that can be tailored to their needs (Saeed et al., 2024). This 
inclusivity makes it easier for organizations to offer effective training to a wider range of 
employees, thus increasing the effectiveness of training across different demographic groups. 

Despite its significant potential, there are challenges and considerations in implementing 
metaverse-based training. Technical limitations, high infrastructure costs, and privacy 
concerns need to be addressed to ensure safe and secure training environments (Induji et al., 
2024). Additionally, the potential for virtual fatigue and burnout among employees must be 
considered to ensure that the immersive nature of the training does not negatively impact 
their well-being (Bartolotta et al., 2024). 

The primary objective of this study is to explore how metaverse technology can enhance 
digital skills and collaboration in virtual workspaces. The metaverse, a collective virtual shared 
space created through the convergence of virtually enhanced physical reality and persistent 
virtual environments, offers significant potential for transforming digital interactions and 
collaboration (Choubey, 2024; Francisco, Geeling, De Leoz, Tauro, & Oosterwyk, 2024). As 
a highly immersive platform, the metaverse is reshaping the way employees engage in training, 
learning, and collaboration across various industries, promoting new approaches to digital 
skill enhancement and teamwork in virtual settings. 

One of the key advantages of the metaverse is its ability to provide immersive and 
interactive learning environments that can significantly enhance the development of digital 
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skills. Through the use of virtual reality (VR) and augmented reality (AR), the metaverse 
enables hands-on training and simulations that were previously unattainable (Choubey, 2024). 
For instance, medical students can perform virtual surgeries, and engineers can test 
prototypes in a risk-free virtual environment, which enhances practical learning without the 
constraints of physical limitations (Choubey, 2024). 

Moreover, the metaverse supports personalized learning through adaptive technologies 
such as artificial intelligence (AI) and machine learning algorithms, which assess users' skills 
and monitor their progress. These technologies ensure that learners receive tailored resources 
and recommendations, offering focused guidance and support that aligns with their individual 
needs (Hendriks, Olt, Sturm, & Moos, 2024). In addition, skill-based games and simulations 
within the metaverse provide an engaging way to develop essential skills, such as problem-
solving, critical thinking, and creativity, all of which are crucial for enhancing digital 
competencies in the modern workplace (Choubey, 2024). 

The metaverse also offers significant benefits in enhancing collaboration within virtual 
workspaces. By providing advanced communication and collaboration tools, the metaverse 
allows for natural and intuitive interactions among remote team members, surpassing 
traditional videoconferencing tools like Zoom (Olt, Hendriks, Sturm, & Moos, 2024). This 
creates a higher level of social presence and immersion, which is particularly beneficial for 
team-building and problem-solving activities. 

Furthermore, the immersive capabilities of the metaverse can foster creativity and 
psychological safety within virtual teams, facilitating digital innovation (Hendriks et al., 2024). 
A novel framework developed through Design Science Research has shown that the 
metaverse can significantly enhance virtual team creativity and collaboration by providing a 
space where team members feel safe to express their ideas and take risks (Francisco et al., 
2024). Additionally, the virtual environments within the metaverse allow for greater focus on 
tasks and team members, reducing distractions and improving task engagement-particularly 
for complex collaborative tasks that require high levels of concentration (Olt et al., 2024). 

Despite its potential, the adoption of metaverse technology in virtual workspaces comes 
with several challenges. Cognitive load and ergonomic issues, such as device comfort and 
usability, can hinder concentration and relaxation during virtual interactions (Olt et al., 2024). 
Ensuring the accessibility of devices and interfaces for all users is essential to create a seamless 
and effective virtual environment. Furthermore, the successful implementation of metaverse 
technologies requires addressing infrastructure readiness and accessibility issues, ensuring that 
organizations have the necessary technological support to fully leverage the potential of the 
metaverse (Francisco et al., 2024). 

 

2. Literature Review 

Virtual Reality in Employee Training 
Virtual Reality (VR) has gained significant attention as a transformational tool in 

employee training, as it provides an immersive and interactive environment that facilitates 
skill acquisition, procedural training, and safety education in a variety of industries. Research 
shows that VR creates a much more realistic and engaging learning experience than traditional 
methods, allowing participants to practice complex and risky tasks in a safe and controlled 
environment (Stefan, Mortimer, & Horan, 2023). In addition, VR supports soft skills training 
such as communication and leadership with higher effectiveness than conventional methods 
(Howard & Gutworth, 2020). Nonetheless, significant challenges such as software hardware 
investment, technology accessibility, and user acceptance remain major barriers to widespread 
adoption (Pribadi et al., 2023). 

One of the primary applications of VR in employee training is its effectiveness in skill 
acquisition and procedural training. VR allows employees to perform complex tasks in a safe, 
controlled, and immersive environment, which is particularly valuable for industries that 
involve high-risk operations. For example, VR training in machine tool commissioning has 
been shown to enhance sensomotoric knowledge and procedural skills (Goldhahn & Eckardt, 
2022). In medical training, VR offers virtual simulations that allow medical students to 
perform procedures such as CPR or diabetes care, significantly improving skill acquisition 
compared to traditional methods (Clay, Budde, Hoang, & Gushchyan, 2024). 

In safety training, VR has proven to be an effective tool for improving safety awareness 
and practices. Construction workers, for instance, trained using VR demonstrated better 
safety knowledge and behavior, leading to a reduction in workplace accidents (Wu, Yu, Gao, 
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Wang, & Liu, 2020). Similarly, fire safety training using VR has resulted in improved fire 
protection skills and heightened awareness (Saklangıç & Mertoğlu, 2023). 

VR is also employed to enhance soft skills such as communication, teamwork, and 
leadership. Programs like VR-Speech Training (VR-ST) have been found to improve 
presentation skills, and VR-based social skills training has been shown to outperform 
traditional methods in terms of effectiveness (Howard & Gutworth, 2020). These 
advancements are particularly valuable in sectors that require a high degree of interpersonal 
interaction, enabling employees to practice and refine their communication abilities in a safe, 
immersive environment. 

Industry-specific training, such as that in manufacturing or energy sectors, has also 
benefited from VR. Employees can practice high-risk tasks in a simulated setting, leading to 
better knowledge retention and more effective skill acquisition (Holuša, Vaněk, Beneš, Švub, 
& Staša, 2023). In raw materials industries, VR helps to improve practical skills and work 
habits, which are essential for operational efficiency and safety (Zielke et al., 2024). 

VR offers several benefits that contribute to its growing popularity in employee training 
programs. One of the key advantages is its ability to enhance engagement and retention. The 
immersive nature of VR creates realistic simulations that are more engaging than traditional 
training methods, leading to improved retention of information (Saklangıç & Mertoğlu, 2023). 
VR provides an environment where employees can practice skills repeatedly without incurring 
additional costs, making it a scalable and cost-effective training solution for large 
organizations (Holuša et al., 2023). 

Additionally, VR training can improve cost and time efficiency by reducing the need for 
physical resources and travel associated with traditional training methods. This is particularly 
beneficial for organizations with a geographically dispersed workforce, allowing them to 
conduct consistent, high-quality training across multiple locations (Zielke et al., 2024). 
Moreover, the ability to repeat training scenarios without incurring additional costs further 
enhances the overall value of VR-based training (Clay et al., 2024). 

Despite its numerous benefits, the implementation of VR training systems presents 
several challenges. One of the primary barriers is the significant investment required for 
hardware and software, which may be prohibitive for some organizations, especially smaller 
enterprises (Bushra, Carruth, & Deb, 2018). Furthermore, user discomfort, including issues 
related to the ergonomics of VR devices, can impact the overall effectiveness of training 
programs. Addressing these concerns is critical to ensuring the success of VR training (Zielke 
et al., 2024). 

Another challenge lies in the effectiveness and acceptance of VR training. The success 
of these programs heavily depends on the design and user-friendliness of the VR systems. 
Well-designed programs that are intuitive and easy to use tend to be more effective, while 
poorly designed systems can hinder learning and decrease user engagement (Howard & 
Gutworth, 2020). Continuous research and development are necessary to optimize VR 
training systems and ensure they meet the evolving needs of different industries (Palmas, 
Cichor, Plecher, & Klinker, 2019). 

Digital Training Technologies: Evolution and Integration of VR and AR 
The evolution of digital training technologies has been significantly shaped by the 

integration of Virtual Reality (VR) and Augmented Reality (AR). These technologies have 
revolutionized the way industries approach employee training by providing immersive, 

interactive learning environments (Al‑Ansi et al., 2023). This literature review examines the 
applications, benefits, and challenges of integrating VR and AR into training systems across 
various sectors. 
Key Developments in Digital Training Technologies 

One of the key advantages of AR and VR is their ability to create enhanced learning 
environments, particularly in higher education and industrial training. In higher education, 
AR applications have been developed to assist learners in complex scenarios such as 
laboratory safety procedures in biology and chemistry, offering an interactive environment 
that helps students understand and practice safety protocols (Hanafi, Elaachak, Bouhorma, 
& El Khalil Bennis, 2019). In fields like engineering and maintenance, VR and AR systems 
are used to enhance the understanding of machine parts and maintenance procedures, 
providing trainees with realistic, hands-on experiences without the risks associated with real-
life training (Aziz, Alsaeed, Sulaiman, Ariffin, & Al-Hakim, 2020). 

AR and VR technologies have also found applications in several industry sectors. In the 
sports industry, these technologies are used for training, simulation, rehabilitation, and fan 
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engagement. They allow real-time feedback and create immersive environments that enhance 
the training experience (Bhatia et al., 2024). Similarly, in manufacturing, the integration of 
Digital Twins (DT) with VR has been used to enable real-time product monitoring and to 
create immersive training environments, improving both productivity and training efficiency 
(Rodrigues et al., 2024). 

The military sector has also leveraged AR and VR technologies for live training scenarios 
that enhance realism and effectiveness. VR and AR systems help improve soldier 
performance, safety, decision-making skills, and skill acquisition through immersive training 
exercises. This approach is increasingly being used to simulate combat and safety scenarios in 
a controlled, virtual environment, enhancing both the realism and cost-effectiveness of 
military training (Bhange et al., 2024). 

In the education sector, AR and VR are integrated into educational platforms to provide 
immersive learning experiences. These technologies enhance student engagement, 
motivation, and performance by offering rich experimental learning opportunities 
(Gnanadurai, Thirumurugan, & Vinothina, 2022). Additionally, VR environments have been 
used to promote cross-cultural learning by addressing stereotypes and fostering cognitive 
development. For example, interactive 360-degree video technology has been shown to 
improve students' ability to engage with diverse cultural perspectives (Shadiev, Chen, 
Reynolds, Song, & Altinay, 2024). 
Challenges and Future Prospects 

Despite the significant advancements, integrating AR and VR into existing learning 
processes is complex and requires a continuous data flow between various systems. Successful 
integration demands collaboration among experts from fields such as IT development, 
educational design, and subject matter expertise. The technological challenges associated with 
ensuring compatibility and smooth operation across different platforms remain a critical 
barrier to the widespread adoption of these technologies in training (Aziz et al., 2020). 

While the benefits of AR and VR in training are clear, accessibility and cost remain 
significant challenges. The hardware and software required for VR and AR are expensive, 
which can be prohibitive for smaller organizations or educational institutions. Additionally, 
the practical implementation of AR and VR training programs requires a high level of 
investment in infrastructure and expertise, making it difficult for many organizations to adopt 
these technologies at scale (Rodrigues et al., 2024). 

Effective implementation of AR and VR technologies in education also requires 
substantial investment in teacher training. Educators need to be equipped with the necessary 
skills and knowledge to use these technologies effectively, ensuring they can maximize their 
potential to enhance student learning (Hanafi et al., 2019; Shadiev et al., 2024). Professional 
development programs aimed at improving teachers' digital competency are essential for 
ensuring that these technologies are used optimally in the classroom. 

Organizational Collaboration: Impact of Digital Platforms 
Digital platforms have played a pivotal role in transforming organizational collaboration, 

communication, and teamwork. These platforms have significantly enhanced how 
organizations operate, enabling real-time interactions, improving cross-functional 
collaboration, and fostering a culture of innovation and learning (Sivunen & Laitinen, 2019). 
By providing tools for seamless communication, digital platforms have broken down 
traditional organizational silos, allowing for improved cross-functional collaboration and 
fostering a culture of continuous learning (Hou & Zheng, 2024). Furthermore, these 
platforms have contributed to greater organizational transparency and engagement, which is 
especially beneficial in post-COVID-19 work environments where remote work and virtual 
collaboration have become the norm (Fabbri et al., 2019). This literature review examines the 
key impacts of digital platforms on organizational collaboration and highlights the associated 
challenges and considerations. 

One of the most significant contributions of digital platforms is the enhancement of 
communication within organizations. These platforms facilitate real-time communication 
through a variety of channels, such as text, audio, and video, allowing for seamless interaction 
among team members, regardless of their geographical location (Sivunen & Laitinen, 2019). 
This ability to communicate instantly has become especially important in the post-COVID-
19 era, where remote work has become more prevalent, and transparency and engagement 
have become central to maintaining organizational cohesion (Fabbri, Scapolan, Bertolotti, & 
Canali, 2019). By providing open and networked communication environments, digital 
platforms ensure that all members of an organization remain engaged and informed. 
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Digital platforms have also revolutionized collaboration within organizations by 
breaking down silos and encouraging cross-functional teamwork. These platforms promote 
a culture of continuous learning and innovation by allowing employees from different 
departments to work together on shared tasks and projects (Hou & Zheng, 2024). Moreover, 
digital platforms enable the formation of collaborative networks that foster reciprocal 
relationships between departments and external organizations, which are critical for effective 
teamwork (Ziegler & Heidling, 2022). Knowledge sharing is another vital aspect of digital 
platforms, where employees can exchange insights and ideas that contribute to problem-
solving and innovation (Fabbri et al., 2019). By providing a collaborative space for ideation 
and knowledge dissemination, digital platforms become essential tools in driving 
organizational success. 

Digital Emotional Intelligence (DEI) plays a crucial role in improving digital teamwork. 
By enhancing communication and fostering a harmonious workplace, DEI enables employees 
to work more effectively in virtual environments (Bulgurcu, Van Osch, & Kane, 2024). 
Furthermore, increased engagement with digital platforms has been linked to higher 
organizational embeddedness, which signifies better alignment with the organization’s values 
and goals (Fabbri et al., 2019). The integration of DEI within digital platforms enhances 
collaboration by ensuring that employees feel more connected to their teams and 
organizational culture, even in virtual settings. 

There are numerous practical applications and case studies that demonstrate the impact 
of digital platforms on organizational collaboration. For example, meta-driven HR practices, 
which integrate technology to embed collaborative values and innovative thinking into 
organizations, have been shown to improve teamwork and organizational culture (Hou & 
Zheng, 2024). In the automotive industry, digital collaboration platforms have been used to 
manage cross-company development projects, highlighting the importance of complementary 
organizational practices that foster collaborative behavior (Ziegler & Heidling, 2022). These 
case studies illustrate how organizations in various industries have leveraged digital platforms 
to enhance collaboration and improve operational efficiency. 

Despite the numerous benefits, there are challenges associated with the use of digital 
platforms for organizational collaboration. One major challenge is the engagement with 
content. The effectiveness of digital collaboration tools is often limited by how participants 
engage with the knowledge contributed by others. A lack of active participation can restrict 
the potential of these platforms (Bulgurcu et al., 2024). Additionally, issues such as privacy, 
surveillance, and reluctance to share information need to be addressed to ensure the success 
of digital communication environments (Sivunen & Laitinen, 2019). Organizations must 
consider these concerns to ensure that digital platforms are used effectively and ethically. 

 

3. Materials and Method 

This study aims to explore the use of metaverse platforms in enhancing digital skills and 
collaboration in employee training. An experimental design will be employed, where 
participants are trained in a virtual metaverse environment that simulates real-world tasks. 
Participants will be selected from various job roles and training environments will be 
customized to suit their specific functions. The effectiveness of the training will be measured 
through pre- and post-assessment tests, engagement data, and participant feedback, focusing 
on skill acquisition, knowledge retention, and overall satisfaction. This method will provide 
insights into the impact of metaverse-based training compared to traditional methods. 
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Figur 1. The structure of the Research Methodology flowchart. 

 

Experimental Design 

The primary goal of this study is to explore how metaverse platforms can be utilized in 
employee training programs to enhance digital skills and collaboration. To achieve this, an 
experimental design will be employed, where participants will engage in virtual training 
sessions using a metaverse platform. The experimental methodology will compare the 
effectiveness of metaverse-based training with traditional training methods by assessing 
participant engagement, learning effectiveness, and skill retention. The experimental design 
will involve pre- and post-tests to measure improvements in skills and knowledge, with 
training sessions conducted over a specified period, followed by evaluations of the 
participants' performance and engagement during and after the training. 

Participants and Setup 

Participants for the study will be selected based on specific inclusion criteria, such as job 
roles that require digital skills training (e.g., employees in industries such as manufacturing, 
healthcare, or IT). The selection process will ensure a diverse sample that includes both 
experienced and novice trainees to assess the efficacy of metaverse-based training across 
varying levels of skill. The training environment will be set up within a metaverse platform 
designed to simulate real-world job tasks and interactions in an immersive, interactive virtual 
setting. Virtual environments will be customized to replicate tasks relevant to participants’ job 
functions, offering a controlled space where participants can practice tasks without the risks 
or costs associated with real-world training. 

Data Collection and Metrics 

The effectiveness of the metaverse-based training will be assessed through several 
metrics. First, participant engagement will be measured through real-time interaction data 
within the metaverse environment, including the amount of time spent in the virtual training, 
interaction frequency, and completion rates of training modules. Learning effectiveness will 
be measured using pre- and post-assessment tests, evaluating participants' skill acquisition and 
knowledge retention. These tests will be designed to assess both technical skills and problem-
solving abilities relevant to their job functions. Additionally, surveys and feedback forms will 
be distributed at the end of the training sessions to gather qualitative data on participants' 
experiences, satisfaction levels, and perceived improvements in their skills. 
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4. Results and Discussion 

The implementation of metaverse technology in employee training significantly 
improved engagement and learning effectiveness. Participants showed higher interaction 
levels and completed training modules with greater involvement compared to traditional 
methods. The immersive nature of the virtual environment enhanced skill development, 
particularly for tasks requiring hands-on experience, as real-time feedback facilitated better 
knowledge retention. However, challenges such as technological barriers, employee resistance 
to new technology, and the high costs of developing and maintaining metaverse platforms 
were noted. Despite these challenges, the long-term benefits, including reduced training costs 
and increased training efficiency, made the investment worthwhile for many organizations. 

Results 

The implementation of metaverse technology in employee training led to significant 
improvements in participant engagement and learning effectiveness. Participants showed a 
higher level of interaction and involvement in training sessions compared to traditional 
methods. The immersive nature of the virtual environment, with its interactive simulations 
and real-time communication tools, contributed to deeper engagement. Additionally, the 
metaverse allowed for more realistic training scenarios, which led to increased motivation 
among participants, as they were able to interact with the content in a more dynamic way. 
Training modules were completed with higher engagement rates, and participants actively 
participated in group tasks, enhancing the overall training experience. 

In terms of learning effectiveness, metaverse-based training demonstrated a substantial 
improvement in knowledge retention, skill development, and practical application. 
Participants were able to practice tasks in a controlled, risk-free virtual environment, allowing 
for better skill acquisition compared to traditional methods. This was particularly true for 
tasks that required hands-on experience, such as medical procedures or technical skill 
development. Real-time feedback in the metaverse further enhanced learning by providing 
immediate opportunities to correct mistakes, leading to better retention and practical 
application of skills. 

 

 
Figur 2. Impact of Metaverse Technology on Engagement and Learning Effectiveness. 

 
Here is a bar chart illustrating the impact of metaverse technology on participant 

engagement and learning effectiveness. The chart compares the percentage of engagement 
and learning effectiveness before and after using metaverse technology. The results show a 
significant increase in both engagement and learning effectiveness, indicating the positive 
impact of immersive training environments. 

Discussion 

The results of this study highlight the significant advantages of using metaverse 
technology in employee training, particularly in enhancing engagement and learning 
effectiveness. The ability to create immersive environments where participants can engage in 
realistic, hands-on experiences is a key factor in improving learning outcomes. This aligns 
with findings that suggest immersive training environments are more effective at increasing 
participant involvement, as they allow learners to interact with training content in meaningful 
ways. The higher engagement levels also suggest that virtual training may be a more 
compelling alternative to traditional methods, especially in industries where real-world 
training is risky or costly. 
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However, the implementation of metaverse-based training was not without its 
challenges. Technological barriers, including the need for specialized hardware and software, 
presented difficulties for some organizations, particularly those with limited infrastructure. In 
addition, initial resistance from employees unfamiliar with the virtual environment was 
observed. Many participants struggled to adapt to the new technology, which hindered the 
overall experience. This resistance was mitigated with proper support and training, but it 
highlights the importance of preparing employees adequately before they engage in 
metaverse-based learning. Ensuring that participants are comfortable with the technology is 
essential for maximizing its effectiveness in training programs. 

In terms of financial implications, the development and maintenance costs of metaverse-
based training platforms were a significant consideration. The need for advanced VR and AR 
technology, along with ongoing updates and infrastructure maintenance, required substantial 
investment. While the long-term benefits, such as reduced training costs and the ability to 
provide repeated practice without additional resources, were clear, the initial financial outlay 
posed a challenge for many organizations. This emphasizes the need for careful consideration 
of budget and resources when implementing metaverse training, especially for smaller 
organizations or those with limited financial flexibility. Despite the high upfront costs, the 
potential long-term savings and benefits in terms of employee skill development and training 
efficiency make the investment worthwhile for many organizations. 

 

5. Comparison 

When comparing traditional training methods with metaverse-based training, the latter 
demonstrated superior effectiveness in both engagement and skill development. Traditional 
training often involves static content and less interactivity, which can result in lower 
engagement levels from participants. In contrast, metaverse training offers immersive, 
interactive environments that encourage active participation and enhance learner motivation. 
The ability to practice tasks in a risk-free, realistic virtual environment allows for better 
knowledge retention and application of skills. Additionally, the real-time feedback provided 
in metaverse platforms contributes to more effective learning by enabling immediate 
correction of mistakes, an advantage not typically offered in traditional settings. 

The adoption of metaverse technologies in training programs presents more challenges 
than traditional digital learning tools. While traditional e-learning platforms are widely 
adopted and easier to integrate, metaverse technologies require specialized hardware, 
software, and infrastructure. This makes the transition to metaverse-based training more 
complex and costly for many organizations. Moreover, employee resistance to adopting new 
technologies, particularly in environments where workers are unfamiliar with virtual 
platforms, can hinder successful implementation. In contrast, traditional digital learning tools 
are more straightforward to implement and scale, making them more accessible for 
organizations with limited resources or those seeking a quicker, less disruptive solution. 

The initial costs of developing and maintaining metaverse-based training platforms are 
significantly higher compared to traditional training methods, due to the need for advanced 
VR/AR technology, infrastructure, and ongoing maintenance. However, the long-term 
benefits of implementing metaverse technology can outweigh these costs. Metaverse 
platforms allow for scalable, repetitive training without additional resource consumption, 
leading to cost savings in the long run. Additionally, they offer enhanced engagement and 
more effective skill development, which can improve overall workforce productivity. In 
contrast, traditional training methods, while lower in upfront costs, may incur recurring 
expenses such as travel, venue rental, and materials, and often fail to offer the same level of 
engagement or retention as metaverse-based programs. 

 

6. Conclusion 

The implementation of metaverse technology in employee training has proven to be 
highly effective in enhancing engagement, skill development, and knowledge retention. By 
providing immersive and interactive learning environments, metaverse-based training offers 
significant advantages over traditional methods, particularly in fostering deeper participant 
involvement and improving practical skill application. The use of real-time feedback and 
realistic virtual scenarios has shown to enhance learning effectiveness, especially for complex 
or high-risk tasks that benefit from hands-on practice. 
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Organizations looking to adopt metaverse-based training solutions should consider the 
long-term benefits, such as increased engagement, enhanced skill retention, and reduced costs 
associated with physical training resources. However, they should also be aware of the initial 
investment required for the necessary infrastructure and technology. To ensure successful 
implementation, companies must provide adequate training and support to employees, 
addressing any resistance to new technology and ensuring that staff members are comfortable 
navigating virtual environments. Additionally, organizations should be mindful of privacy and 
security concerns when utilizing immersive technologies. 

Future research should focus on advancing metaverse technologies to improve 
accessibility, reduce costs, and enhance user experience. Studies could explore the integration 
of AI and machine learning to further personalize training experiences and optimize learning 
outcomes. Additionally, there is potential for exploring the wider adoption of metaverse-
based training across various industries, with a focus on understanding the long-term impact 
on employee performance, organizational productivity, and workforce development. 
Research into overcoming the barriers to adoption, such as technological infrastructure 
limitations and employee resistance, will also be essential for the broader integration of these 
technologies. 

 

References 

Al‑Ansi, M., et al. (2023). Analyzing augmented reality (AR) and virtual reality (VR) in recent educational practice. 
https://doi.org/10.1016/j.ssaho.2023.100532  

Al-Hachim, H. N. H., & Al-Sukaini, A. S. T. (2023). Measuring the possibility of adopting metaverse technology as an appropriate strategy 
to achieve a sustainable competitive advantage. Lecture Notes in Networks and Systems, 876, 69–82. https://doi.org/10.1007/978-3-
031-51300-8_5 

Aziz, F. A., Alsaeed, A. S. M. A., Sulaiman, S., Ariffin, M. K. A. M., & Al-Hakim, M. F. (2020). Mixed reality improves education and 
training in assembly processes. Journal of Engineering and Technological Sciences, 52(4), 598–607. 
https://doi.org/10.5614/j.eng.technol.sci.2020.52.4.10 

Bansal, R., & Lampou, R. (2024). Optimizing virtual reality and metaverse for remote work and virtual team collaboration. Optimizing 
Virtual Reality and Metaverse for Remote Work and Virtual Team Collaboration. https://doi.org/10.4018/979-8-3693-6839-8 

Bartolotta, S., Pizzolante, M., Motta, V., Garza, L., & Gaggioli, A. (2024). Is immersivity important in training soft skills in the metaverse? 
Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics, 15030 LNCS, 
38–57. https://doi.org/10.1007/978-3-031-71713-0_3 

Bhange, A. D., Badhiye, S. S., Kamble, R. A., Borkar, P., Gupta, K., & Thakur, A. (2024). Enhancing military training through augmented 
and virtual reality systems. Proceedings - 4th International Conference on Technological Advancements in Computational Sciences, ICTACS 2024, 
948–953. https://doi.org/10.1109/ICTACS62700.2024.10840946 

Bhatia, S., Sharma, M., Pandey, S., Tripathi, R., Sunil, G., & Sahu, M. (2024). Technical intervention: Augmented and virtual reality in 
sports. 2024 Parul International Conference on Engineering and Technology, PICET 2024. 
https://doi.org/10.1109/PICET60765.2024.10716152 

Bulgurcu, B., Van Osch, W., & Kane, G. C. (2024). Are enterprise social platforms all talk? MIT Sloan Management Review, 65(3), 12–13. 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85191991404&partnerID=40&md5=7556f0bef39feb391be83ccda449e212 

Bushra, N., Carruth, D., & Deb, S. (2018). A comparative study of virtual UI for risk assessment and evaluation. In Lecture Notes in 
Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics, 11241 LNCS (pp. 226–236). 
https://doi.org/10.1007/978-3-030-03801-4_21 

Choubey, A. (2024). Metaverse revolution: A paradigm shift in skill enhancement. In Exploring the Metaverse: Challenges and Applications (pp. 
113–122). https://doi.org/10.1016/B978-0-443-24132-1.00008-9 

Clay, C. J., Budde, J. R., Hoang, A. Q., & Gushchyan, A. (2024). An evaluation of the effectiveness of immersive virtual reality training 
in non-specialized medical procedures for caregivers and students: A brief literature review. Frontiers in Virtual Reality, 5, 1402093. 
https://doi.org/10.3389/frvir.2024.1402093 

Dimitriou, M., Zissimopoulos, C., Piliounis, K., & Valentine, N. M. (2024). Human resources issues in metaverse. Lecture Notes in 
Information Systems and Organisation, 69, 223–237. https://doi.org/10.1007/978-3-031-65782-5_15 

Edwin, M., Nair, M. S., & Nagarajan, V. A. (2023). The metaverse in industry and logistics. In Metaverse and Immersive Technologies: An 
Introduction to Industrial, Business and Social Applications (pp. 295–323). https://doi.org/10.1002/9781394177165.ch11 

Fabbri, T., Scapolan, A. C., Bertolotti, F., & Canali, C. (2019). HR analytics in the digital workplace: Exploring the relationship between 
attitudes and tracked work behaviors. Advanced Series in Management, 23, 161–175. https://doi.org/10.1108/S1877-
636120190000023012 

Francisco, R., Geeling, S., De Leoz, G., Tauro, C. K., & Oosterwyk, G. (2024). The role of the metaverse in facilitating innovation 
processes within distributed work settings. 45th International Conference on Information Systems, ICIS 2024. 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
105010833095&partnerID=40&md5=c4979fcb5683a2488a3be92eb9fb441e 

Gnanadurai, J. B., Thirumurugan, S., & Vinothina, V. (2022). Exploring immersive technology in education for smart cities. In 
EAI/Springer Innovations in Communication and Computing (pp. 1–25). https://doi.org/10.1007/978-3-030-66607-1_1 

https://doi.org/10.1016/j.ssaho.2023.100532
https://doi.org/10.1007/978-3-031-51300-8_5
https://doi.org/10.1007/978-3-031-51300-8_5
https://doi.org/10.5614/j.eng.technol.sci.2020.52.4.10
https://doi.org/10.4018/979-8-3693-6839-8
https://doi.org/10.1007/978-3-031-71713-0_3
https://doi.org/10.1109/ICTACS62700.2024.10840946
https://doi.org/10.1109/PICET60765.2024.10716152
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85191991404&partnerID=40&md5=7556f0bef39feb391be83ccda449e212
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85191991404&partnerID=40&md5=7556f0bef39feb391be83ccda449e212
https://doi.org/10.1007/978-3-030-03801-4_21
https://doi.org/10.1016/B978-0-443-24132-1.00008-9
https://doi.org/10.3389/frvir.2024.1402093
https://doi.org/10.1007/978-3-031-65782-5_15
https://doi.org/10.1002/9781394177165.ch11
https://doi.org/10.1108/S1877-636120190000023012
https://doi.org/10.1108/S1877-636120190000023012
https://www.scopus.com/inward/record.uri?eid=2-s2.0-105010833095&partnerID=40&md5=c4979fcb5683a2488a3be92eb9fb441e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-105010833095&partnerID=40&md5=c4979fcb5683a2488a3be92eb9fb441e
https://doi.org/10.1007/978-3-030-66607-1_1


Management Dynamics: International Journal of Management and Digital Sciences 2024 (April), vol. 1, no. 2, Kustiyono, et al. 41 of 41 

 

Goldhahn, L., & Eckardt, R. (2022). Learning scenarios for the improvement of operating safety of machine tools. In Lecture Notes in 
Networks and Systems, 223 LNNS (pp. 749–757). https://doi.org/10.1007/978-3-030-74614-8_92 

Hanafi, A., Elaachak, L., Bouhorma, M., & El Khalil Bennis. (2019). Safe laboratory practices & procedures introduced to the students 
through an augmented reality application. ACM International Conference Proceeding Series. https://doi.org/10.1145/3368756.3369042 

Hendriks, P., Olt, C. M., Sturm, T., & Moos, C. C. (2024). Exploring team collaboration in the metaverse from a human capital 
perspective. Journal of Intellectual Capital, 25(4), 686–710. https://doi.org/10.1108/JIC-02-2024-0055 

Holuša, V., Vaněk, M., Beneš, F., Švub, J., Staša, P. (2023). Virtual reality as a tool for sustainable training and education of employees 
in industrial enterprises. Sustainability (Switzerland), 15(17), 12886. https://doi.org/10.3390/su151712886 

Hou, C., & Zheng, L. (2024). The bilateral effects of collaboration: How can digital platforms facilitate collaboration across government 
departments? ACM International Conference Proceeding Series, 393–402. https://doi.org/10.1145/3657054.3657102 

Howard, M. C., & Gutworth, M. B. (2020). A meta-analysis of virtual reality training programs for social skill development. Computers 
and Education, 144, 103707. https://doi.org/10.1016/j.compedu.2019.103707 

Induji, R. T., Somasundari, K. M., VinothKumar, K. R., Swapna, S., Brindha, S., & Kumar, S. K. (2024). Entry of the metaverse in human 
resource management: A paradigm shift in workplace dynamics. Studies in Systems, Decision and Control, 535, 73–80. 
https://doi.org/10.1007/978-3-031-63569-4_7 

Olt, C. M., Hendriks, P., Sturm, T., & Moos, C. C. (2024). From avatars to allies: Exploring team collaboration in the metaverse. Proceedings 
of the Annual Hawaii International Conference on System Sciences, 4921–4930. https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85199790647&partnerID=40&md5=50e730be9f665dee782a3687dfa46f2d 

Palmas, F., Cichor, J., Plecher, D. A., & Klinker, G. (2019). Acceptance and effectiveness of a virtual reality public speaking training. 
Proceedings - 2019 IEEE International Symposium on Mixed and Augmented Reality, ISMAR 2019, 363–371. 
https://doi.org/10.1109/ISMAR.2019.00034 

Pribadi, A. P., Jaladara, V., Silalahi, C. D. A. B., & Rizqi, Y. M. (2023). Application of digital simulation for training purposes through 

Virtual Reality in the workplace. The Indonesian Journal of Occupational Safety and Health, 12(3), 457‑464. 
https://doi.org/10.20473/ijosh.v12i3.2023.457-464  

Rodrigues, R., Machado, R., Monteiro, P., Melo, M., Barbosa, L., & Bessa, M. (2024). Digital twin technologies for immersive virtual 
reality training environments. Lecture Notes in Networks and Systems, 801, 33–42. https://doi.org/10.1007/978-3-031-45648-0_4 

Saeed, A., Ali, A., & Ashfaq, S. (2024). Employees' training experience in a metaverse environment? Feedback analysis using structural 
topic modeling. Technological Forecasting and Social Change, 208, 123636. https://doi.org/10.1016/j.techfore.2024.123636 

Saklangıç, U., & Mertoğlu, B. (2023). The effect of fire training given with virtual reality applications on individual awareness. Journal of 
Technical Education and Training, 15(3 Special Issue), 25–34. https://doi.org/10.30880/jtet.2023.15.03.003 

Shadiev, R., Chen, X., Reynolds, B. L., Song, Y., & Altinay, F. (2024). Facilitating cognitive development and addressing stereotypes with 
a cross-cultural learning activity supported by interactive 360-degree video technology. British Journal of Educational Technology, 55(6), 
2668–2696. https://doi.org/10.1111/bjet.13461 

Sharma, C., Agarwal, B., Wuttisittikulkij, L., Joshi, D., Bhatnagar, A., Chaudhary, S., & Sasithong, P. (2024). Interactive learning through 
the metaverse and its impact on primary education. 2024 21st International Conference on Electrical Engineering/Electronics, Computer, 
Telecommunications and Information Technology, ECTI-CON 2024. https://doi.org/10.1109/ECTI-CON60892.2024.10595008 

Šímová, T., Zychová, K., & Fejfarová, M. (2024). Metaverse in the virtual workplace. Vision, 28(1), 19–34. 
https://doi.org/10.1177/09722629231168690 

Sivunen, A., & Laitinen, K. (2019). Digital communication environments in the workplace. In Workplace Communication (pp. 41–53). 
https://doi.org/10.4324/9780429196881-4 

Stefan, H., Mortimer, M., & Horan, B. (2023). Evaluating the effectiveness of virtual reality for safety‑relevant training: A systematic 

review. Virtual Reality, 27(4), 2839‑2869. https://doi.org/10.1007/s10055-023-00843-7  
Tang, Y., Liang, H., & Zhan, J. (2024). The application of metaverse in occupational health. Frontiers in Public Health, 12, 1396878. 

https://doi.org/10.3389/fpubh.2024.1396878 
Wu, H.-T., Yu, W.-D., Gao, R.-J., Wang, K.-C., & Liu, K.-C. (2020). Measuring the effectiveness of VR technique for safety training of 

hazardous construction site scenarios. 2nd IEEE International Conference on Architecture, Construction, Environment and Hydraulics 2020, 
ICACEH 2020, 36–39. https://doi.org/10.1109/ICACEH51803.2020.9366218 

Ziegler, A., & Heidling, E. (2022). From cooperation to collaboration: Sociological insights into digital collaboration platforms in the 
automotive value chain. 2022 IEEE 28th International Conference on Engineering, Technology and Innovation, ICE/ITMC 2022 and 31st 
International Association for Management of Technology, IAMOT 2022 Joint Conference - Proceedings. https://doi.org/10.1109/ICE/ITMC-
IAMOT55089.2022.10033273 

Zielke, M., Zakhidov, D., DeFries, E., Shringarpure, M. P., Avila, R., Keul, J., CarpenterTurner, D., Hargrove, S., Bateman, S., & Young, 
C. (2024). Using in situ research-based design to explore learning module effectiveness and usability in a virtual reality system for 
workforce training. Virtual Reality, 28(4), 1–13. https://doi.org/10.1007/s10055-024-00995-0 

https://doi.org/10.1007/978-3-030-74614-8_92
https://doi.org/10.1145/3368756.3369042
https://doi.org/10.1108/JIC-02-2024-0055
https://doi.org/10.3390/su151712886
https://doi.org/10.1145/3657054.3657102
https://doi.org/10.1016/j.compedu.2019.103707
https://doi.org/10.1007/978-3-031-63569-4_7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85199790647&partnerID=40&md5=50e730be9f665dee782a3687dfa46f2d
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85199790647&partnerID=40&md5=50e730be9f665dee782a3687dfa46f2d
https://doi.org/10.1109/ISMAR.2019.00034
https://doi.org/10.20473/ijosh.v12i3.2023.457-464
https://doi.org/10.1007/978-3-031-45648-0_4
https://doi.org/10.1016/j.techfore.2024.123636
https://doi.org/10.30880/jtet.2023.15.03.003
https://doi.org/10.1111/bjet.13461
https://doi.org/10.1109/ECTI-CON60892.2024.10595008
https://doi.org/10.1177/09722629231168690
https://doi.org/10.4324/9780429196881-4
https://doi.org/10.1007/s10055-023-00843-7
https://doi.org/10.3389/fpubh.2024.1396878
https://doi.org/10.1109/ICACEH51803.2020.9366218
https://doi.org/10.1109/ICE/ITMC-IAMOT55089.2022.10033273
https://doi.org/10.1109/ICE/ITMC-IAMOT55089.2022.10033273
https://doi.org/10.1007/s10055-024-00995-0

