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Abstract

Background and Objective: This study investigates the efficacy of skill-
based training and simulation environments in aviation education. It
emphasizes human resource development's importance in organizational
success, particularly in industrial settings. The research focuses on a
national aviation-training center, examining how simulators and training
environments affects skill acquisition in 2022-2023.

research methodology: This research using an experimental research
design with a pretest-posttest control group approach, 38 individuals were
randomly stratified into two groups (experimental and control) to study the
use or non-use of the educational simulation environment. To collect data
for evaluating the effectiveness of module training, an 18-question
Kirkpatrick questionnaire with three sub-criteria (organization, applicability,
and instructor) was used. The validity and reliability of this tool were
confirmed. So reliability was calculated using Cronbach's alpha, 87%.
Findings: The results demonstrated that the presence of simulated
environment levels is significantly different in terms of cost-effectiveness
and cost evaluation compared to using the actual device. Furthermore, the
findings indicated that training with simulated environments was more
effective in terms of the efficacy of educational modules compared to the
group that did not use these environments

Conclusion: The findings of this study indicate that creating a hybrid model
based on simulator environments can have both economic benefits and be
effective in delivering training. Overall, it can be concluded that the use of
simulator environments in vocational skills training in the aviation industry
is an effective approach. Learners can gain diverse skill experiences in safe
conditions without time constraints. Designing a comprehensive skill-
oriented educational model based on simulator environments is a step
towards enhancina the effectiveness of industrial trainina.
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Skill-Ooriented Training and the Eeffectiveness of Eeducational simulator Eenvironments: The case study of the Training Center in
the H-TEC Aviation Ddesign and Development lindustries

Extended Abstract

Introduction:

The rise of knowledge-based economies in developed countries and emerging markets has emphasized the
critical role of human capital in economic development (World Bank, 2017). Organizations increasingly
recognize education and training of human resources as essential for enhancing performance, addressing
challenges, and adapting to the rapidly evolving business landscape (Yalpanian, B., Nazem, F., & Karimzadeh,
S. 2021). They describe training as the most up-to-date and transformative tool for managers to improve
employee attitudes and performance.

Even with substantial investments in organizational training, research indicates a concerning trend: only 10-20%
of learning is effectively transferred to the workplace, suggesting that up to 90% of training resources may be
wasted .This inefficiency has stimulated interest in more effective training approaches, such as the 70:20:10
model, which emphasizes practical learning (70%), social learning (20%), and formal training (10%) (Najafi et
al., 2022). Skill-based training utilizing simulation environments has emerged as a promising strategy for
workforce development across various industries (Jarihi et al., 2019). Simulations provide safe, controlled, and
repeatable settings for practicing skills without the risks, costs, and constraints associated with real-world
environments. Studies in fields like aviation have demonstrated the effectiveness of simulation-based training,
showing improvements in skills, decision-making, and cost-efficiency .In the aviation sector, the International
Civil Aviation Organization (ICAO) has established comprehensive standards for flight simulation devices in
Document 9625, detailing requirements for different types of simulators (ICAO, 2015). This document assists as
a international standard for the qualification and use of flight simulators in training programs. While numerous
studies support the value of simulators in aviation training, fewer have conducted in-depth analyses of the
criteria specified in this ICAO document (McDermott, 2006).Key challenges in implementing simulation-based
training include the high costs of acquiring and maintaining advanced simulators, particularly in countries facing
economic sanctions and import restrictions. However, regulatory requirements often mandate the use of
simulators for commercial pilot training and recurrent qualifications, making them an essential component of
aviation training programs (Sharifi Balou et al., 2023).

The effectiveness of simulation-based training largely depends on the technical specifications, fidelity to the real
environment, and alignment of simulator features with training objectives and needs. This underscores the
importance of careful selection and implementation of simulation technologies in training programs (Stephanie
& Overmans, 2016).In conclusion, while simulation-based training offers significant potential for enhancing
skill development and training effectiveness across industries, careful consideration must be given to
corresponding simulator capabilities with training objectives, ensuring regulatory compliance, and evaluating
cost-benefit tradeoffs. Further research is needed to optimize the design and implementation of simulation-based
training programs in various organizational contexts, particularly in addressing the challenges challenged by
countries with limited access to advanced training technologies

Methodology:

This study is categorized as applied research in terms of its objective, as its results contribute to more optimal
decision-making. Initially, the cost-benefit analysis of educational simulation environments was calculated, and
their importance and necessity were scientifically validated. Subsequently, an experimental research design
utilizing a pretest-posttest control group method was employed to investigate the use or non-use of educational
simulation environments.

The target population for this research comprises students at the Iran Aircraft Manufacturing Industries
Company Training Center who participated in skill-oriented modules during the academic year 2022-2023. A
sample size of 40 individuals was randomly stratified into experimental and control groups. The final sample
size was reduced to 38 subjects (18 in the simulation environment group and 20 in the control group).To collect
data for evaluating the effectiveness of module training, an 18-item Kirkpatrick questionnaire was utilized.

Results:

Initially, the cost-benefit analysis of educational environments was calculated. Then, the impact of simulator-
based educational environments on assessment and training effectiveness was evaluated in both experimental
and control groups.

Upon examining skill-oriented environments in aviation industry training and comparing them with the FCL-1-
subpart F aviation training standard, it is observed that training should adhere to the 70-30 rule of aviation
education, where 30% of the total training is theoretical and 70% is practical and workshop-based. The
aforementioned standard recommends skill training using various simulated environments, and based on the
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training capacity of each simulated environment, job descriptions are determined and allocated to each level of
the environment for training purposes.

The costs of each simulator environment and the extent of specified job descriptions for each environment to

develop competency in one of the skill-oriented aviation modules are as follows:

Table 1: Calculation of skill training costs for aviation courses corresponding to the use of various
simulator environments

Number of Cost per Training

Eﬁméfrﬂgﬂts Tasks (T) Hour (C) Hours (H) Scenario 1 Scenario2  Scenario3  Scenario 4
E-OTD 1 20 1 0 20 20 20
E-PT 17 30 17 0 510 510 510
E-TD 12 60 12 0 0 720 720
E-FS 36 700 36 0 0 0 25200
AD* 1 1500 1 100500 73500 55500 1500
Total Cost 67 100500 74030 56750 27950
Cost Savings 0% 26%  44% 72%

%

*AD: Actual Device

Aviation training centers can use a range of tools from the actual device to various simulator environments (E-
OTD, E-PT, E-TD, and E-FS) to deliver skill-oriented courses, enhance quality, and improve module
effectiveness, depending on their capacity and capabilities. The most expensive method of skill training, in
addition to its numerous hazards and drawbacks, is the use of the actual device (AD) in training. This can be
employed as the final training station in skill-oriented educational programs to increase quality and
effectiveness. In this regard, the JAR-FCL-1-subpart F aviation standard document can serve as a highly useful
guide in determining how to utilize various simulator environments in the aviation skill training cycle.

These simulation environments can be procured and incorporated into the training cycle according to the
training center's capabilities, ranging from the least expensive to the most expensive level.

By combining and relating Table 1 and Table 2 in accordance with the FCL standard in aviation skill training,
the cost of a training course is calculated using several proposed scenarios. In the skill training cycle, each
scenario utilizes different tools including the actual device and various types of designed educational simulator
environments.

After calculating the cost-benefit of employing simulation environments, the application of these environments
among the target audience of educational modules in two groups - users of simulation environments and the
control group was addressed.

Discussion and conclusion

Various educational aids are used in skill-oriented training institutions in the country, but there is a lack of
reliable data on which simulator environments are used for different skill levels and training durations. Results
indicate that a hybrid model combining economic benefits and training effectiveness could significantly reduce
costs, aligning with findings by Stephanie and (Oremans, 2016) and (Johnson and Stewart, 2005).
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The use of simulator environments in aviation industry vocational training appears to be an effective approach,
allowing learners to gain diverse skills in a safe, time-flexible setting. The high credibility of this training
architecture suggests its potential for organizational and national application. However, further research is
needed to generalize findings to other industries, and longitudinal studies could enhance the approach's validity.
Industrial organizations, particularly in high-risk and technically complex fields, should invest in simulator-
based training infrastructure. This research, alongside other training designs, can guide this transformation,
though implementation requires organizational support, resources, and shifts in traditional training paradigms.
Future research should explore psychological and behavioral aspects of simulator-based training, cultural
considerations in technology transfer, cost-benefit analyses of various training methods, and the feasibility of
developing specialized simulator environments for industrial organizations. This will provide comprehensive
evidence for effective skill training design and human capital quality improvement.
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