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Abstract: Virtual Reality (VR) technology has emerged as a promising tool to revolutionize skill-based 

training programs by providing immersive and interactive learning environments. This study explores 

the impact of VR on enhancing training effectiveness within Vietnam’s workforce development 

initiatives. Through a mixed-methods approach combining quantitative performance data and 

qualitative feedback from 300 trainees across manufacturing, healthcare, and vocational education 

sectors, the research evaluates VR’s role in improving skill acquisition, learner engagement, and 

retention compared to traditional training methods. The findings indicate that VR-based training 

significantly increases post-training proficiency scores by an average of 25%, while reducing the time 

required to achieve competency by approximately 30%. In manufacturing, VR simulations enable 

trainees to safely practice assembly line operations and error management, resulting in fewer workplace 

mistakes. In healthcare, VR modules focused on surgical and procedural training improve procedural 

confidence and adherence to clinical protocols. User surveys reveal high satisfaction levels, particularly 

appreciating the realistic, risk-free practice environment. However, challenges such as high initial 

investment costs, limited localized VR content, and technical infrastructure gaps—especially in rural 

areas—limit widespread adoption. Addressing these barriers requires targeted strategies including 

content localization, government support, and infrastructure development. This study underscores VR’s 

potential to enhance skill-based training effectiveness and accelerate workforce readiness in emerging 

economies like Vietnam. It provides critical insights for policymakers, educators, and industry leaders 

aiming to integrate advanced technologies into training programs to meet evolving labor market 

demands. 
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INTRODUCTION 

In the rapidly evolving global economy[1], workforce skill development has become a critical 

priority for many nations seeking to enhance productivity[2][3], innovation, and 

competitiveness. Traditional methods of skill-based training[4], often reliant on classroom 
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instruction, on-the-job training, and apprenticeship models, face significant challenges in 

meeting the demands of today’s fast-paced and technology-driven industries. These 

conventional training approaches frequently struggle with issues such as limited scalability, 

high costs, inconsistent quality[5], and insufficient engagement, all of which impede effective 

skill acquisition and retention. 

Against this backdrop, Virtual Reality (VR) technology[6][7] has emerged as a transformative 

tool with the potential to revolutionize how skill-based training programs are designed and 

delivered. By providing immersive, interactive, and realistic simulations of real-world 

environments and scenarios, VR allows trainees to practice complex tasks safely, repeatedly, 

and without the risk of real-world consequences. Unlike passive learning methods, VR engages 

multiple senses and cognitive processes, enhancing learner motivation, spatial understanding, 

and muscle memory. The ability to recreate hazardous, expensive, or otherwise inaccessible 

training conditions further expands the scope and effectiveness of VR-based learning[8]. 

Globally, VR training solutions[9] have gained traction in sectors such as manufacturing, 

healthcare, military, aviation, and vocational education. These solutions have demonstrated 

significant improvements in training outcomes including faster skill acquisition, reduced 

errors, increased confidence, and higher knowledge retention rates. However, the adoption and 

impact of VR vary widely depending on factors such as technological infrastructure, cultural 

acceptance, cost considerations, and the availability of tailored content. 

Vietnam provides a compelling case study for investigating the role of VR in skill 

development[10]. As one of Southeast Asia’s fastest-growing economies, Vietnam is 

undergoing rapid industrialization, driven by manufacturing, technology, and service sectors. 

This growth has created a pressing need for a skilled workforce capable of operating 

sophisticated machinery, adhering to complex procedures, and innovating in competitive 

markets. Yet, Vietnam’s workforce development system still largely depends on traditional 

training modalities that may not fully meet the evolving skill requirements[11]. 

Moreover, Vietnam’s demographic characteristics a young and digitally savvy population 

combined with government initiatives emphasizing digital transformation and educational 

modernization[12], create an enabling environment for the introduction of advanced training 

technologies such as VR. Several Vietnamese companies, vocational schools, and healthcare 

institutions have begun piloting VR training programs[13], aiming to bridge skill gaps 

efficiently while reducing training costs and risks. 

Despite this promising outlook, there remains a significant knowledge gap concerning the 

effectiveness, challenges, and best practices for implementing VR-based skill training in 

Vietnam’s specific socio-economic and cultural context. Existing literature predominantly 

focuses on developed countries with well-established technological ecosystems[14], leaving a 

scarcity of data on emerging economies like Vietnam. This raises critical questions about how 

VR technology can be optimized to enhance skill training outcomes in such settings and what 

factors influence its successful integration. 

This study addresses these gaps by examining VR applications in skill-based training across 

multiple sectors within Vietnam. It evaluates the extent to which VR enhances trainee 

performance compared to traditional methods, investigates user engagement and satisfaction, 

and identifies practical barriers to widespread adoption. Through quantitative analysis of skill 
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assessment data from 300 participants and qualitative insights from trainers and trainees, the 

research provides a comprehensive understanding of VR’s role in Vietnam’s workforce 

development. 

The significance of this study lies not only in contributing to academic discourse on educational 

technology and workforce training but also in offering actionable insights for policymakers, 

educators, and industry leaders in Vietnam and similar emerging economies. By highlighting 

the benefits and limitations of VR in local contexts, the research aims to inform strategic 

decisions on technology investments, curriculum design, and infrastructure development to 

support sustainable skill advancement. 

The rest of the paper is structured as follows: The next section details the methodology used 

for data collection and analysis. This is followed by the presentation and discussion of results 

derived from the case studies and surveys. The paper concludes with implications for practice, 

limitations of the study, and directions for future research. 

 

RELATED WORKS 

Virtual Reality (VR) has attracted increasing attention in recent years as an innovative 

technology to improve skill-based training across diverse industries. Early studies 

demonstrated that VR provides immersive and interactive environments conducive to 

experiential learning, allowing trainees to engage with realistic scenarios safely and 

repeatedly[15][16]. The use of VR in education and training dates back to the 1990s, with 

significant advancements over the last decade driven by improvements in hardware 

affordability, graphical fidelity, and software sophistication[17]. 

In manufacturing, VR-based training has been shown to reduce training time and improve 

operational safety by simulating complex machinery and hazardous environments [18]. For 

example, a study by Jensen et al. [19] found that VR training improved procedural accuracy 

and reduced errors in assembly tasks compared to traditional video-based instruction. 

Similarly, healthcare education has leveraged VR to enhance clinical skills, including surgical 

procedures and patient interaction, demonstrating improved skill retention and confidence 

among medical students and professionals[20]. 

The effectiveness of VR in vocational training and workforce development is well documented 

in developed economies. Studies in the United States and Europe have reported positive 

impacts of VR on learner engagement, motivation, and skill transfer, particularly in fields 

requiring hands-on practice and spatial awareness [21]. Moreover, meta-analyses suggest that 

VR can outperform conventional training by providing realistic feedback and allowing for 

individualized pacing [22]. 

However, the adoption of VR in emerging economies remains underexplored. Vietnam, as a 

rapidly industrializing nation, faces unique challenges and opportunities in integrating VR into 

skill training programs. While government initiatives promote digital transformation and skills 

development, infrastructure limitations and cost barriers present obstacles[23]. Recent pilot 

projects in Vietnamese vocational schools and enterprises indicate growing interest but also 

highlight the need for culturally adapted VR content and localized implementation strategies 

[24]. 
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Cross-cultural studies emphasize that the effectiveness of VR training depends on contextual 

factors including language, work culture, and learner familiarity with digital technologies [23]. 

This highlights the importance of tailoring VR solutions to the specific socio-economic 

environment of countries like Vietnam. 

This study builds on these prior works by focusing on the role and impact of VR-based skill 

training in Vietnam’s context. It aims to fill the gap in literature on technology-enabled 

workforce development in emerging markets and provide insights into best practices and 

challenges for VR adoption in such settings. 

 

METHODS 

This study employed a mixed-methods research design combining quantitative and qualitative 

approaches to comprehensively assess the role of Virtual Reality (VR) in enhancing skill-based 

training programs within Vietnam. 

 

Figure 1. Analyzing the Impact of VR in Skill Based Training 

1. Study Setting and Participants 

Data were collected from three key sectors in Vietnam where VR-based training initiatives 

have been implemented: manufacturing, healthcare, and vocational education. A total of 300 

trainees participated in the study, selected through purposive sampling to represent a diverse 

demographic profile including age, gender, and prior experience with digital technologies. The 

trainees were divided into two groups: those undergoing VR-based training and those receiving 

conventional training. 

2. VR Training Programs 
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The VR modules were either locally developed or adapted from existing platforms to reflect 

Vietnam-specific operational procedures, language preferences, and cultural contexts. 

Manufacturing VR simulations focused on assembly line processes and safety protocols; 

healthcare modules included surgical simulations and patient care scenarios; vocational 

education VR addressed technical skills such as electrical wiring and machinery operation. 

3. Data Collection 

Quantitative data involved pre- and post-training assessments measuring skill proficiency, 

knowledge retention, and time-to-competency. Standardized evaluation tools validated for 

each sector were employed to ensure reliability and comparability. Training completion rates 

and error rates during practical assessments were also recorded. 

Qualitative data were collected through semi-structured interviews and surveys administered 

to trainees, trainers, and program coordinators. These instruments explored participants’ 

perceptions of VR usability, engagement, motivation, and barriers encountered during the 

training process. 

4. Data Analysis 

Quantitative data were analyzed using descriptive statistics and inferential tests. Paired t-tests 

compared pre- and post-training scores within groups, while ANOVA assessed differences 

between VR and traditional training groups. Statistical significance was set at p < 0.05. 

Qualitative data were transcribed and subjected to thematic analysis to identify recurring 

themes related to user experience, implementation challenges, and perceived benefits. 

Triangulation of quantitative and qualitative findings provided a holistic understanding of VR’s 

impact. 

5. Ethical Considerations 

The study protocol received approval from relevant institutional review boards in Vietnam. 

Informed consent was obtained from all participants, ensuring confidentiality and voluntary 

participation. Participants were assured that data would be anonymized and used solely for 

research purposes. 

6. Limitations 

The study acknowledges limitations including potential selection bias due to purposive 

sampling and the varying levels of technological familiarity among participants. Additionally, 

the relatively short duration of VR training programs may not capture long-term retention 

effects, which warrant further longitudinal studies. 

 

RESULT AND DISCUSSION 

1. Training Effectiveness 

The quantitative analysis revealed that participants trained using Virtual Reality (VR) exhibited 

significantly higher skill proficiency compared to those undergoing traditional training 

methods. Post-training assessment scores for the VR group increased by an average of 28% 

from baseline, while the traditional group showed an increase of 12%, indicating a notable 
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advantage for VR-assisted learning (p < 0.01). Furthermore, the VR group demonstrated a 35% 

reduction in time-to-competency, achieving proficiency faster than their counterparts. These 

results align with global findings that VR accelerates skill acquisition by providing immersive, 

hands-on practice. 

Table 1. Comparison of Training Effectiveness: VR vs Traditional Methods 

Metric VR Training Group Traditional 

Training Group 

Difference / Notes 

Average Score 

Improvement (%) 

+28% +12% +16% higher in VR 

group (p < 0.01) 

Time-to-Competency 

Reduction (%) 

−35% — VR group achieved faster 

proficiency 

Error Rate During 

Practical 

Assessments 

40% fewer errors — VR group committed 

significantly fewer errors 

Engagement and 

Motivation 

High (self-reported) Moderate Greater interactivity in 

VR 

Sector-Specific 

Benefits 

Manufacturing: Improved 

accuracy,  

Healthcare: Enhanced 

confidence & guideline 

adherence 

Limited exposure 

to scenarios 

VR enabled safe error 

simulation & realistic 

practice 

 

In the manufacturing sector, VR modules simulating assembly line operations and safety 

protocols allowed trainees to experience error scenarios and corrective actions without real-

world risk. This contributed to improved operational accuracy, with VR trainees committing 

40% fewer errors during practical assessments. In healthcare, VR simulations of surgical 

procedures and patient interactions enhanced procedural confidence and adherence to clinical 

guidelines, consistent with prior research highlighting VR’s role in medical education. 

Vocational education trainees reported increased engagement and motivation when training 

with VR, reflecting its interactive and stimulating environment. 

2. User Engagement and Satisfaction 

Qualitative feedback from trainees and trainers highlighted high levels of satisfaction with VR 

training. Participants valued the immersive experience, which enabled repeated practice and 

immediate feedback, factors that traditional training methods often lack. Trainers noted that 

VR facilitated individualized learning paces and better identification of trainee weaknesses. 

However, some users expressed initial difficulties adapting to VR hardware and software, 

emphasizing the need for user-friendly interfaces and preliminary orientation sessions. 

Table 2. User Ratings on Key Aspects of VR Training (Scale: 1 to 5) 

Aspect Evaluated Average Rating 

Immersion & Realism 4.6 

Ability to Repeat Practice 4.7 

Instant Feedback 4.5 

Flexibility in Learning Pace 4.3 

Trainer’s Ability to Identify Weaknesses 4.2 

Ease of Adapting to VR 3.5 (relatively low) 

 

 

 

https://doi.org/10.63876/ijtm.v3i2.133


101 
https://doi.org/10.63876/ijtm.v3i2.133 

Table 3. Common Difficulties Reported During First-Time VR Use 

Challenge Type Percentage (%) 

Difficulty Navigating VR Interface 35% 

Discomfort with VR Equipment (e.g., motion sickness) 25% 

Need for Introductory Orientation 20% 

Technical Issues (lag, glitches) 10% 

Others 10% 

 

 
Figure 2. Trainee Engagement Levels: VR vs Traditional Methods 

3. Implementation Challenges 

Despite positive outcomes, several barriers to widespread VR adoption in Vietnam were 

identified. The initial investment cost for VR equipment and software development was cited 

as a significant obstacle, particularly for small and medium enterprises and rural training 

centers. Limited availability of localized VR content tailored to Vietnamese language and work 

practices restricted applicability across sectors. Additionally, infrastructural constraints such 

as inconsistent internet connectivity and lack of technical support hampered seamless 

integration. 

These challenges are consistent with findings from other emerging economies where digital 

infrastructure and cost remain critical factors. Addressing these issues requires coordinated 

efforts including government subsidies, partnerships with technology providers, and 

development of culturally relevant training content. 

4. Implications for Workforce Development 

The study’s findings suggest that VR has strong potential to complement traditional skill 

training methods and enhance workforce readiness in Vietnam. By enabling risk-free, 

repeatable practice and fostering deeper cognitive engagement, VR can improve both the 

quality and efficiency of training programs. Integration of VR into national vocational curricula 

and industry training standards could accelerate skill development and help meet the demands 

of Vietnam’s growing industrial sectors. 

However, successful implementation depends on overcoming technological and financial 

barriers, investing in infrastructure, and tailoring VR content to local contexts. Future research 

should explore long-term impacts of VR training on job performance and career advancement, 

as well as strategies for scaling VR solutions affordably. 
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CONCLUSION 

This study demonstrates that Virtual Reality (VR) significantly enhances skill-based training 

programs in Vietnam by improving learner engagement, accelerating skill acquisition, and 

increasing training effectiveness across manufacturing, healthcare, and vocational education 

sectors. VR-enabled training yielded higher proficiency scores and reduced time-to-

competency compared to traditional methods, highlighting its value as a transformative 

educational tool. Despite these promising outcomes, challenges such as high initial costs, 

limited localized content, and infrastructural constraints remain barriers to widespread VR 

adoption. Addressing these issues through targeted investments, content customization, and 

supportive policies is essential to fully harness VR’s potential in Vietnam’s workforce 

development. As Vietnam continues to industrialize and digitize, integrating VR into training 

frameworks offers a strategic advantage in preparing a skilled, adaptable workforce. Future 

research should focus on long-term evaluation of VR’s impact on job performance and explore 

scalable, cost-effective implementation models to expand access. 
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