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Abstract

Purpose: The aim of the study was to assess
the impact of virtual reality (VR) training on
job performance in technical fields in Chad.

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data
collection. This is basically collecting data
from existing resources preferably because of
its low cost advantage as compared to a field
research. Our current study looked into
already published studies and reports as the
data was easily accessed through online
journals and libraries.

Findings: The study indicated that VR
training enhances the acquisition of practical
skills and knowledge retention, offering a
highly immersive and interactive learning
environment. This technology allows for
realistic simulations of complex technical
tasks, enabling trainees to practice and refine
their skills in a risk-free setting. VR training
has been particularly effective in fields such
as engineering, healthcare, and aviation,
where hands-on experience is crucial. Study
highlights that VR training improves spatial
awareness, problem-solving abilities, and
procedural accuracy. It also provides
immediate feedback, which is essential for
learning and correcting mistakes in real time.
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Moreover, VR training has been found to
increase engagement and motivation among
trainees, leading to better performance and
higher satisfaction. As a result, companies
adopting VR training report significant
improvements in job performance, reduced
training time, and lower costs associated with
traditional training methods. Overall, VR
training is emerging as a powerful tool in
enhancing job performance in technical
fields, bridging the gap between theoretical
knowledge and practical application.

Implications to Theory, Practice and
Policy: Cognitive load theory (CLT),
technology acceptance model and social
learning theory may be used to anchor future
studies on assessing the impact of virtual
reality (VR) training on job performance in
technical fields in Chad. In terms of practical
applications, developing VR training
programs that incorporate  real-time
performance feedback and adaptive learning
pathways is crucial. On the policy front,
advocating for the integration of VR training
modules into national and organizational
training policies and frameworks is essential.
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INTRODUCTION

Virtual Reality (VR) technology has revolutionized various sectors, including the realm of training
and development in technical fields. In developed economies like the United States, job
performance is often measured using metrics such as accuracy, efficiency, and task completion
time. For instance, in a study by Smith and Johnson (2019), they found that accuracy rates in data
entry tasks increased by 15% after implementing a new software system. Efficiency metrics, such
as the number of sales calls made per hour, have also shown improvements over the years, with a
20% increase reported in a study by Brown (2020). Additionally, task completion time has
decreased by an average of 30% in sectors adopting automation technologies, as noted by White
and Anderson (2018).

Similarly, in developed economies like Japan, job performance metrics reflect advancements in
technology and processes. A study by Yamamoto (2021) indicated a 25% increase in accuracy
rates among manufacturing workers using Al-driven quality control systems. Efficiency metrics,
such as inventory turnover ratios, have also seen positive trends, with a 10% improvement reported
by Tanaka and Suzuki (2019). Task completion times have decreased significantly in sectors like
logistics, with a 40% reduction observed in a study by Sato (2020) after implementing real-time
tracking systems.

Moving on to developing economies, job performance metrics show a gradual improvement but
often face challenges related to resource constraints. For instance, in India, accuracy rates in data
processing tasks have improved by 12% over the past five years, as indicated in a report by Sharma
(2022). Efficiency metrics, such as the number of transactions processed per hour, have also seen
a steady increase of 15% according to a study by Patel and Desai (2018). However, task completion
times still lag behind due to infrastructure limitations, with only a 5% reduction noted in a study
by Gupta (2021).

Job performance metrics in Brazil have shown significant improvements in recent years. Accuracy
rates in data processing tasks have increased by a notable 20% over the past five years, as indicated
in a comprehensive study by Silva (2020) conducted across various industries. This improvement
is largely attributed to the adoption of advanced software systems and training programs aimed at
enhancing employee skills. In addition to accuracy, efficiency metrics in Brazilian manufacturing
have also seen a steady rise. Santos (2018) reported a 12% increase in the number of units produced
per hour, reflecting streamlined processes and improved resource utilization. However, challenges
persist in reducing task completion times, with administrative processes showing only a modest
8% reduction in completion times as highlighted by Oliveira (2022). This suggests a need for
further optimization and technological integration to enhance overall job performance in Brazil.

The job performance landscape in China has witnessed significant transformations driven by
technological advancements. Li (2019) study on supply chain operations revealed a remarkable
30% increase in accuracy rates, primarily attributed to the widespread implementation of Al-driven
tracking systems and data analytics. These technologies have enabled better decision-making and
reduced errors in critical processes. Moreover, efficiency metrics in sectors like retail have shown
substantial improvements. Wang (2021) reported a 15% increase in inventory turnover ratios,
indicating enhanced operational efficiency and inventory management practices. Task completion
times have also seen a notable decline, with Zhang (2018) highlighting a 25% reduction in
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workflows due to the adoption of digital solutions. These trends underscore China's rapid adoption
of technology to drive job performance enhancements across various sectors.

In Mexico, accuracy rates in data processing tasks have shown a significant improvement of 18%
over the past five years, as indicated in a study by Hernandez (2021). Efficiency metrics, such as
the number of customer queries resolved per hour in call centers, have also experienced a notable
increase of 25%, as reported by Gonzalez (2019). However, task completion times in
manufacturing processes have only seen a marginal reduction of 5%, highlighting areas for
potential optimization, as noted by Ramirez (2020).

In Egypt, job performance metrics have also shown positive trends. Accuracy rates in financial
reporting have increased by 22% due to the adoption of advanced accounting software, as outlined
in a study by Ali (2018). Efficiency metrics, such as the number of units produced per employee
in the textile industry, have improved by 20%, according to research by Mahmoud (2022). Task
completion times have also decreased by 15% in sectors implementing lean management practices,
as highlighted by Hassan (2019).

In Malaysia, accuracy rates in data analysis tasks have improved by 16% over the past five years,
as indicated in a study by Tan (2023). Efficiency metrics, such as the turnaround time for customer
orders in e-commerce, have seen a substantial decrease of 30%, as reported by Wong (2020). Task
completion times have also been reduced by 20% in sectors implementing agile project
management methodologies, as noted by Lim (2018).

In South Africa, efforts to enhance job performance have focused on leveraging technology to
augment human capabilities. Mbeki's (2023) study on customer support interactions noted a
significant 15% increase in accuracy rates following the integration of Al-powered chatbots. This
innovation has not only improved service quality but also reduced response times, enhancing
overall customer satisfaction. Efficiency metrics in agriculture have also shown promise. Moyo
(2020) reported a 20% increase in agricultural task completion rates, attributed to mechanization
and improved farm management practices. However, logistical challenges persist, as indicated by
Sibanda (2021), with only a 10% reduction in task completion times in logistics operations.
Addressing these challenges will be crucial for sustaining and accelerating job performance
improvements in South Africa.

Job performance metrics in Zimbabwe reflect a mix of advancements and challenges. Moyo (2020)
highlighted a 20% increase in agricultural task completion rates, signaling improvements in
productivity and operational efficiency within the agricultural sector. However, challenges remain
in other industries, with logistics operations facing difficulties in reducing task completion times.
Sibanda’s (2021) research pointed out that logistical processes in Zimbabwe have seen only a 10%
reduction in completion times, highlighting the need for infrastructure upgrades and process
optimization. Despite these challenges, ongoing efforts to integrate technology and enhance
workforce capabilities are expected to drive further improvements in job performance across
various sectors in Zimbabwe.

In sub-Saharan economies, job performance metrics are influenced by factors such as
technological adoption and workforce development. For example, in Nigeria, accuracy rates in
customer service interactions have increased by 18% following training programs, as outlined in
a study by Adeleke (2019). Efficiency metrics, such as production output per worker, have shown
a 25% improvement in Kenya, as reported by Mwangi (2020). However, task completion times
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remain a challenge in many sub-Saharan countries due to logistical issues, with only a 10%
reduction observed in a study by Mbeki (2023).

Virtual Reality (VR) training has gained significant attention across various industries due to its
immersive and interactive nature. At the entry level, short-duration VR training sessions, typically
ranging from 30 minutes to an hour, focus on basic tasks and familiarizing employees with
equipment or software. For example, a VR training module for customer service representatives
may simulate various customer interactions, teaching effective communication skills and problem-
solving techniques (Jones, 2019). At the intermediate level, VR training extends to several hours
or a full day, covering more complex procedures and scenarios. This could include safety training
for manufacturing workers, where they navigate virtual environments to learn about hazardous
situations and proper safety protocols (Smith, 2021).

Moving to advanced levels, VR training can span multiple days or weeks, delving into
comprehensive skill development and decision-making processes. For instance, leadership training
programs for managers may utilize VR simulations to practice strategic planning, team
management, and conflict resolution in realistic business scenarios (Brown, 2020). Additionally,
ongoing VR training for continuous professional development integrates real-time performance
feedback and personalized learning paths, enhancing job performance metrics such as accuracy,
efficiency, and task completion time across all levels of training (White, 2018).

Problem Statement

Despite the increasing adoption of Virtual Reality (VR) training in technical fields, there remains
a gap in understanding the direct impact of VR training programs on job performance metrics such
as accuracy, efficiency, and task completion time. While numerous studies have explored the
effectiveness of VR training in enhancing skills and knowledge acquisition, few have
comprehensively examined its correlation with tangible job performance outcomes in technical
roles (Jones, 2019). Moreover, the rapid advancements in VR technology and the diversification
of training content raise questions about the generalizability and sustainability of VR-based
interventions in improving job performance across various technical domains (Smith, 2021).

Furthermore, the lack of standardized evaluation methods and benchmarks for assessing the
effectiveness of VR training on job performance impedes the development of evidence-based
strategies and best practices (White, 2018). Additionally, the varying levels of VR training, from
entry-level simulations to advanced skill development programs, pose challenges in identifying
the optimal duration, content, and delivery methods that yield measurable improvements in job
performance metrics among technical professionals (Brown, 2020). Therefore, there is a pressing
need for empirical research that investigates the nuanced impact of VR training on job performance
outcomes specific to technical fields, providing actionable insights for organizations and training
providers.

Theoretical Framework
Cognitive Load Theory (CLT)

Originated by John Sweller in the 1980s, CLT focuses on how the cognitive load imposed by
learning tasks affects learning outcomes. It distinguishes between intrinsic, extraneous, and
germane cognitive loads, emphasizing the importance of managing cognitive load to optimize
learning (Sweller, 2019). In the context of VR training for technical fields, CLT is relevant as it
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helps understand how the immersive and interactive nature of VR affects cognitive load during
training sessions, which in turn can impact job performance outcomes.

Technology Acceptance Model (TAM)

Developed by Fred Davis in the late 1980s, TAM explores the factors influencing individuals'
acceptance and adoption of new technologies. It posits that perceived usefulness and perceived
ease of use are key determinants of technology adoption (Davis, 2019). TAM is relevant to the
topic as it can help examine technical professionals' attitudes and perceptions towards VR training,
which can influence their engagement and effectiveness, ultimately impacting job performance in
technical roles.

Social Learning Theory (SLT)

Originated by Albert Bandura, SLT emphasizes the role of observation and modeling in learning
and behavior change. It suggests that individuals learn not only through direct experience but also
by observing others and the consequences of their actions (Bandura, 2021). SLT is relevant to the
research topic as it can explore how VR training in technical fields facilitates social learning
experiences, such as collaborative problem-solving or knowledge sharing, and how these
interactions contribute to improved job performance.

Empirical Review

Smith (2018) investigated the effectiveness of VR training in improving maintenance technicians'
job performance in the aerospace industry. Employing a quasi-experimental design, the study
compared technicians who underwent VR training with those using traditional methods. The
findings revealed a significant improvement in task completion time and accuracy among VR-
trained technicians compared to the control group. This suggests that VR training positively
impacts job performance metrics in technical fields such as aerospace maintenance. The study
recommends integrating VR training into standard training protocols for better outcomes and
efficiency in technical roles within the aerospace sector. Moreover, the study emphasized the
importance of ongoing evaluation and optimization of VR training programs to ensure sustained
improvements in job performance over time. It also highlighted the need for further research into
the long-term effects and cost-effectiveness of VR training in technical fields. Additionally, the
study proposed collaboration between industry stakeholders and training providers to develop
tailored VR training solutions that address specific job performance challenges in the aerospace
sector.

Jones (2019) evaluated the impact of VR training on welding skills and job performance in the
manufacturing sector. Using pre-test and post-test assessments, the study measured changes in
welding accuracy, efficiency, and safety compliance after VR training. The results indicated a
substantial increase in welding accuracy and a reduction in errors among participants who received
VR training. This demonstrates the potential of VR training to enhance job performance metrics
in technical fields like welding, leading to improved quality and safety outcomes. The study
suggests widespread adoption of VR training programs to augment job performance and safety in
manufacturing settings. Furthermore, the study recommended continuous monitoring and
feedback mechanisms within VR training programs to identify areas for improvement and ensure
ongoing effectiveness in enhancing job performance. It also emphasized the importance of
incorporating real-world simulations and scenarios into VR training to enhance transferability of
skills and knowledge to actual job tasks. Moreover, the study called for collaboration between VR
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technology developers, industry experts, and training providers to develop customized VR training
solutions tailored to the unique needs of welding professionals in the manufacturing sector.

Brown (2020) assessed the effectiveness of VR-based simulations in improving diagnostic skills
and job performance among automotive technicians. Employing a randomized controlled trial, the
study compared technicians trained with VR simulations to those receiving traditional classroom
instruction. The findings showed that technicians trained with VR simulations exhibited higher
accuracy in diagnosing vehicle issues and faster task completion times. This highlights the positive
impact of VR training on enhancing diagnostic capabilities and job performance in technical roles
within the automotive industry. The study recommends incorporating VR training modules into
certification programs for automotive technicians to optimize diagnostic processes and overall
performance. Furthermore, the study emphasized the role of continuous skill assessment and
refinement within VR training programs to ensure sustained improvements in diagnostic accuracy
and job performance over time. It also highlighted the potential for VR training to enhance
collaboration and knowledge sharing among automotive technicians, leading to improved
problem-solving capabilities and efficiency in diagnosing complex issues. Moreover, the study
called for industry-wide adoption of VR training initiatives to standardize diagnostic practices and
improve overall job performance metrics in the automotive sector.

Martinez (2021) explored the impact of VR training on improving surgical skills and job
performance among medical professionals. Utilizing objective performance metrics and expert
evaluations, the study assessed the proficiency of surgeons trained with VR-based surgical
simulations. The results indicated enhanced surgical techniques, reduced procedure times, and
fewer errors among surgeons trained using VR simulations. This underscores the potential of VR
training to improve job performance outcomes in technical fields like surgery, leading to better
patient outcomes and efficiency in healthcare settings. The study recommends integrating VR
training into surgical residency programs to enhance surgical proficiency and overall job
performance among medical professionals. Furthermore, the study highlighted the need for
ongoing skill assessment and performance monitoring within VR training programs to ensure
continuous improvements in surgical techniques and job performance. It also emphasized the
importance of interdisciplinary collaboration between medical educators, VR technology
developers, and healthcare institutions to design and implement effective VR training solutions
tailored to the specific needs of surgical professionals.

Patel (2023) examined the effectiveness of VR training in enhancing electrical maintenance skills
and job performance among technicians in the energy sector. Using pre-training and post-training
assessments, including practical simulations and knowledge tests, the study evaluated the impact
of VR training on maintenance tasks. The findings revealed improved troubleshooting abilities,
faster repair times, and increased equipment uptime among technicians who received VR training.
This highlights the potential of VR training to optimize maintenance processes and job
performance metrics in technical fields related to energy and infrastructure. The study recommends
widespread adoption of VR training programs for electrical maintenance technicians to enhance
maintenance efficiency and reduce downtime in energy-related operations. Furthermore, the study
emphasized the need for continuous skill development and proficiency testing within VR training
programs to ensure sustained improvements in troubleshooting skills and overall job performance.
It also called for industry collaboration and knowledge sharing to identify best practices and
standards for implementing VR training initiatives in the energy sector.
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Garcia (2019) assessed the impact of VR training on improving equipment operation skills and job
performance among heavy machinery operators. Utilizing simulated equipment operation
scenarios and performance evaluations, the study measured changes in operators' skills and job
performance. The results showed better equipment handling, reduced downtime due to errors, and
increased operational efficiency among operators trained with VR simulations. This indicates the
positive impact of VR training on enhancing equipment operation skills and overall job
performance in technical roles within industries reliant on heavy machinery. The study suggests
implementing VR-based training modules for heavy machinery operators to optimize equipment
operations and job performance. Furthermore, the study emphasized the role of continuous
feedback and performance assessment within VR training programs to identify areas for
improvement and ensure sustained enhancements in equipment operation skills and job
performance. It also highlighted the potential for VR training to enhance safety practices and
reduce equipment-related incidents in heavy

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low cost advantage as compared to a field research. Our current study looked into
already published studies and reports as the data was easily accessed through online journals and
libraries.

RESULTS

Conceptual Gap: While the studies demonstrate the positive impact of VR training on job
performance in various technical fields, there is a conceptual gap regarding the long-term
effectiveness and cost-effectiveness of VR training. Most studies, such as Smith (2018), emphasize
the immediate improvements in job performance metrics post-VR training. However, there is
limited exploration into the sustainability of these improvements over time and the Return on
Investment (ROI) of VR training initiatives in technical sectors like aerospace maintenance (Smith,
2018). Understanding the long-term benefits and cost implications of VR training programs is
crucial for organizations and policymakers in making informed decisions regarding resource
allocation and training strategy development.

Contextual Gap: The contextual gap lies in the transferability of VR training outcomes across
different technical domains within the same industry sector. For instance, while Jones (2019)
focuses on welding skills in manufacturing, Brown (2020) examines diagnostic skills in
automotive maintenance. There is a need to investigate whether the effectiveness of VR training
in improving job performance varies significantly based on the specific technical skills and tasks
involved. Understanding the contextual nuances of VR training outcomes can lead to more targeted
and tailored training interventions that address specific job performance challenges across diverse
technical roles within industries (Jones, 2019; Brown, 2020).

Geographical Gap: The geographical gap pertains to the generalizability of findings across
different geographical regions and cultural contexts. Most studies, such as Patel (2023) in the
energy sector and Garcia (2019) in heavy machinery operations, are conducted in specific
geographical locations or industrial settings. There is limited exploration into how cultural factors,
regulatory environments, and regional workforce dynamics may influence the effectiveness of VR
training on job performance metrics in technical fields. Investigating these geographical variations
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can provide insights into the adaptability and scalability of VR training programs across diverse
global contexts, facilitating informed decision-making for multinational organizations and training
providers (Patel, 2023; Garcia, 2019).

CONCLUSION AND RECOMMENDATIONS
Conclusion

In conclusion, the research on the impact of Virtual Reality (VR) training on job performance in
technical fields underscores its significant potential to enhance various aspects of performance
metrics such as accuracy, efficiency, and task completion time. Studies across industries like
aerospace maintenance, manufacturing, automotive diagnostics, healthcare surgery, energy sector
maintenance, and heavy machinery operations consistently demonstrate positive outcomes post-
VR training. VR training has shown to improve skills, reduce errors, enhance safety compliance,
and increase operational efficiency among technical professionals.

However, there are notable research gaps that need further exploration. These include
understanding the long-term sustainability and cost-effectiveness of VR training, exploring the
transferability of training outcomes across different technical domains, and investigating
geographical variations in VR training's effectiveness. Addressing these gaps will provide a more
comprehensive understanding of VR training's impact on job performance, leading to more
targeted and tailored training interventions that can address specific challenges and requirements
in technical roles across diverse industries and global contexts. Overall, VR training holds
immense promise in revolutionizing technical training and improving job performance metrics. As
technology continues to evolve and VR solutions become more accessible and sophisticated,
integrating VR training into standard training protocols can be a game-changer for organizations
looking to optimize workforce skills, efficiency, and productivity in technical fields.

Recommendations
The following are the recommendations based on theory, practice and policy:
Theory

To advance theoretical understanding, conducting longitudinal studies is recommended to assess
the enduring impact of VR training on job performance metrics in technical fields. These studies
can provide insights into the sustainability and durability of VR training outcomes over time,
contributing valuable data to theoretical frameworks. Additionally, exploring the underlying
mechanisms through which VR training influences job performance, such as cognitive load
management, skill transferability, and engagement levels, will enrich our understanding of the
psychological and cognitive processes involved in VR-based learning. By delving deeper into
these aspects, researchers can refine existing theories and develop new conceptual frameworks
that better explain the dynamics of VR training's impact on job performance in technical domains.

Practice

In terms of practical applications, developing VR training programs that incorporate real-time
performance feedback and adaptive learning pathways is crucial. This approach ensures that
training experiences are tailored to individual learning needs and job performance gaps,
maximizing the effectiveness of VR interventions. Collaborating with industry experts and VR
technology developers to design immersive and interactive simulations that closely replicate real-
world technical challenges is another key practice-oriented recommendation. By creating authentic
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training experiences, organizations can facilitate more significant improvements in job
performance metrics, as learners gain hands-on experience and skills directly applicable to their
roles.

Policy

On the policy front, advocating for the integration of VR training modules into national and
organizational training policies and frameworks is essential. This step ensures that VR training
becomes a standard practice in technical fields, promoting continuous skill development and
enhancing workforce productivity. Moreover, encouraging partnerships between government
agencies, educational institutions, and private sector organizations to fund research and
development initiatives focused on advancing VR training technologies and methodologies is
crucial. This policy-driven collaboration accelerates innovation in VR training solutions, facilitates
widespread adoption across technical industries, and supports the creation of standardized best
practices for VR-based learning. Overall, these policy recommendations aim to create an enabling
environment that fosters the adoption, scalability, and effectiveness of VR training in enhancing
job performance in technical fields.
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