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INTRODUCTION 

The increased need for higher levels of operational performance, safety, and precision in today's 

aviation industry has led many companies to transition away from old-school, traditional employee training 

models. The new paradigm consists of more modern, technologically advanced formats; in particular, virtual 

training systems. Virtual training offers an immersive experience with multiple options for interaction and 

realism compared to traditional classroom or laboratory-based training. Another benefit of virtual training is 

its lower costs associated with reducing risks related to real-time operationally based training. 

Built-in test equipment (BITE) represents one example of innovative technology currently being used 

in virtual training. BITE is a sophisticated diagnostic tool that can be integrated into virtually all aircraft 

systems. Its primary function is to continually assess the performance of each system component. If any 

system component fails to operate as expected, BITE will alert technicians to potential problems allowing 

them to troubleshoot the issue. BITE plays an integral role in assuring safe and efficient maintenance of 

aircraft. 

When virtual training includes BITE, the technician is able to simulate a variety of different 

maintenance-related tasks utilizing the BITE as part of a training module. This type of experiential learning 
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results in a greater level of technical knowledge, improved problem-solving capabilities, and better decision 

making than could be achieved using more traditional forms of training. Additionally, the use of virtual 

training provides the opportunity for trainees to repeat exercises numerous times at little-to-no additional 

expense. It also enables them to receive instantaneous feedback regarding their progress. Finally, virtual 

training via BITE also exposes students to a much broader range of failure modes than would normally occur 

during traditional classroom or laboratory-based training. Students who have completed virtual training 

using BITE are generally more confident and proficient when performing actual maintenance activities. 

Moreover, they are less likely to make mistakes due to lack of experience. As previously stated, the aviation 

industry is characterized by a high degree of risk. Even small errors made by employees can result in major 

catastrophes. As a direct result, the importance of adequate employee training cannot be overstated. 

Therefore, assessing how effectively these types of training technologies improve employee performance and 

ultimately ensure reliable operation of systems is essential as aviation continues to evolve as a digitally 

transformed industry. 

REVIEW OF LITERATURE   

The current research base presents significant evidence of the positive effects of simulation 

based/virtual training on employee performance, especially in high risk and technologically sophisticated 

areas of employment. Salas et al. (2012) stated that simulation based training is an experiential learning 

environment where employee learning retention and performance will be improved due to being able to 

perform realistic and task specific tasks within controlled conditions. Bell & Kozlowski (2008) also suggested 

that virtual learning environments enable skill development through repetition and instant feedback; these 

are two important factors required to successfully master complex technical skills. Additionally, the 

importance of repetition in the learning process has been noted by Ebbinghaus (2013). He noted that repetitive 

exposure and practice improve memory retention – an area where simulation technology can assist. 

Rosen et al. (2008) indicated that simulation training reduces human errors while improving decision 

making processes in high pressure/complex environments leading to increased operational safety. 

Simulation based training was identified by Kincaid & Westerlund (2009) as an effective method for 

increasing technical competency and preparing employees for real world operating challenges, therefore 

increasing efficiency and readiness in the aviation field. Parasuraman et al. (2000) pointed out that automation 

continues to increase its presence in modern systems and that providing employees with adequate training 

to effectively utilize automated equipment is vital to ensure reliability and avoid system failure. Support from 

theory is available from Endsley (2015); he developed the idea of situational awareness. Situational awareness 

refers to the employee’s ability to recognize their surroundings, understand what is happening around them, 

and respond appropriately in real-time. Li & Wang (2021) demonstrated in a recent study that 

digital/simulation based training have a positive effect on employee performance, adaptability, and overall 

work place efficiency; especially when dealing with rapidly changing technological situations. Additionally, 

Gupta & Sharma (2022) discovered in their study that using virtual training tools increases employee 

productivity and decreases training costs – resulting in cost-effective solutions for businesses. 
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Singh & Kaur (2023) researched the use of built-in test equipment (BITE) systems in the aviation 

industry and discovered that the implementation of BITE systems into virtual training programs allows 

employees to become proficient at diagnosing problems as well as obtain hands-on experience with real-

world scenarios; ultimately improving both individual performance and system reliability. Studies related to 

simulation based/virtual training methods demonstrate that they have significant contributions to employee 

skill improvement, error reduction, and operational improvements. Overall, the collective knowledge 

presented by these studies creates a strong theoretical and empirical basis for investigating the relationship 

between virtual training and workforce performance and system reliability in the aviation industry. 

RESEARCH METHODOLOGY 

The current investigation was conducted with a Quantitative Descriptive Research Design to 

evaluate the effects of virtual training and BITE test applications on enhanced skills within the workforce and 

improved systems reliability within the Aviation Industry. A total of 119 participants representing employees 

who work within the Aviation Industry and represent different departments were selected for participation 

in this study. All participant selection was done by way of a stratified random sampling procedure which 

allows for the selection of participants that are representative of different job functions and employee 

experience. As such, the data collected will be reliable and generalizable to other similar organizations. 

Data collection in the form of primary data was completed utilizing a structured questionnaire developed 

specifically to gather respondent's opinions as it relates to the effectiveness of virtual training programs and 

their ability to develop new skills, while also improving system reliability. Each item included in the 

questionnaire utilized a Likert scale to measure responses from each respondent; thus providing an easy 

means to analyze all data collected. Once data were collected they were then systematically organized and 

analyzed using SPSS. Several analytical techniques were used throughout this analysis process; namely, 

descriptive statistics to provide summary information about the data collected, Pearson correlation analysis 

to assess relationships among variables, regression analysis to identify if there exists a relationship between 

virtual training and the respondents' opinions relative to the improvement of skill development and system 

reliability, and finally ANOVA to provide information relative to whether or not the model as a whole is 

significant. 
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The mean scores indicate a high level of agreement among respondents regarding the effectiveness 

of virtual training and its impact on skill enhancement and system reliability. The relatively low standard 

deviation suggests consistency in responses, indicating that employees widely perceive BITE-based training 

as beneficial. This reflects the growing acceptance and effectiveness of simulation-based training methods in 

aviation. 
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The correlation results indicate a strong positive relationship between virtual training and skill 

enhancement (r = 0.74) as well as system reliability (r = 0.71). Additionally, skill enhancement strongly 

correlates with system reliability (r = 0.76). These findings confirm that improved training leads to better 

skills, which in turn enhances system reliability. 

 

Regression results show that virtual training significantly predicts system reliability (β = 0.71, p < 

0.001). This implies that improved training systems directly contribute to enhanced operational reliability. 

 

The ANOVA results confirm that the model is statistically significant, indicating that virtual training 

has a meaningful impact on system reliability. 

FINDINGS OF THE STUDY 

The research found that, in many aviation companies, virtual training is becoming a very common 

way of enhancing employee technical knowledge. Troubleshooting, as well as reducing error rates, were two 

major areas where BITE-based simulations were found to be beneficial for employees. There was also a very 

strong relationship (positive) established in this research between the success of the training provided and 

the ability to develop and enhance employee's skills. Repeated opportunities for employees to practice their 

skills using real-time feedback were identified by this research as one of the most effective benefits of virtual 

training. Confidence levels and decision-making capabilities are increased due to the use of virtual training. 

In addition to improving employee's decision making, virtual training has been shown to decrease an 

organization's reliance on traditional forms of training and increase overall organizational efficiency. 

Employee's who have enhanced their skills will contribute to an improvement in system reliability. Advanced 

technology training programs are available to assist employees in adapting to new technologies. The risk 

associated with providing employees with hands-on experience through real-time training is greatly reduced 

when simulation-based learning is used. High levels of job satisfaction exist among employees who utilize 

virtual learning platforms. Employees' ability to accurately diagnose problems and identify faults are 

improved through the use of BITE systems. Reduced downtime and decreased maintenance-related errors 

occur when employees are trained effectively. The use of simulation tools provides experienced employees 

with additional ways to utilize their existing knowledge and skills. Additionally, younger employees have 
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adapted rapidly to utilizing virtual tools during their training. Support from organizations can significantly 

impact the effectiveness of training programs; therefore, virtual training is capable of significantly enhancing 

both workforce performance and system reliability. 

CONCLUSION  

Virtual training and simulation (BITE) are both critical elements for building skilled workforces and 

maintaining reliable systems within the Aviation Industry. The results of this research indicate that utilizing 

simulation technology to train workers creates an educational setting that is safer, more cost-effective and 

highly productive. As such, the results show that simulation training enhances technical competency, 

decision-making capabilities and overall job performance. By incorporating BITE systems into employee 

training programs, employees will be able to receive practical, "hands on" experience with diagnosis and 

repair of equipment failures which should reduce the number of worker errors resulting from lack of 

knowledge or understanding of equipment operation. The correlation between skill improvement and system 

reliability clearly indicates the need for continued education and training within organizations to ensure a 

safe working environment. In order to take full advantage of virtual training; organizations must invest in 

cutting-edge virtual training tools and continue to support their employees so they can use these new tools 

to improve their work processes. There are many benefits associated with virtual training; however there are 

challenges that organizations must address including technological issues related to adapting to new tools 

and the cost associated with training. In conclusion; the focus of this study is to emphasize that virtual 

training is a means by which organizations can increase productivity, enhance employee effectiveness and 

promote long term system reliability within the Aviation Industry. 
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