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Abstract

This study investigates the impact of maintenance training strategies on safety performance within Kenya's
aviation industry, addressing growing concerns over maintenance-related incidents. The research examines
four key dimensions: training simulators, training capacity, top leadership support, and training frequency.
Grounded in the Dynamic Capabilities Theory and the Human Factors Theory of Accident Causation, the study
employed an explanatory research design using data from 175 respondents drawn from 26 aircraft
maintenance organizations and nine domestic airlines based at Wilson Airport, Nairobi. Data were collected via
structured questionnaires and analyzed using descriptive and inferential statistics in SPSS. Findings indicate that
all four training strategies significantly influence safety performance. However, implementation remains
suboptimal across the sector. The study contributes to aviation safety literature by contextualizing training
strategies within a sub-Saharan regulatory environment. It further demonstrates how organizational adaptation
and human-centered error prevention can jointly enhance safety. The study recommends increased investment
in modern training simulators, expanded training capacity, and more substantial leadership commitment to
continuous training. These strategies are essential for building resilience and reducing human-error-related risks
in aviation maintenance.
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A. INTRODUCTION

The aviation industry has experienced rapid global expansion driven by globalization and increased demand
for the movement of people and goods (Dinger, 2023). Alongside this growth, safety remains a central concern
for industry stakeholders—including regulators, airlines, and customers—since even a single incident can
severely damage an airline's reputation and financial viability (Korba et al., 2023). Safety performance,
therefore, is not merely a regulatory obligation but a strategic imperative. Aircraft maintenance is widely
recognized as a key determinant of safety in aviation operations. It ensures timely detection and correction of
mechanical defects and plays a crucial role in accident prevention (Alasim & Almalki, 2021). The complexity of
modern aircraft demands that maintenance personnel possess current and specialized knowledge, which can
only be sustained through continuous and structured training (Bandara et al., 2022). Practical maintenance
training is thus essential for ensuring not only technical competency but also regulatory compliance and
operational reliability.

Kenya's aviation sector is a strategic contributor to national development, supporting tourism, trade, and
regional connectivity. With Jomo Kenyatta International Airport (JKIA) ranked among the busiest in Africa, and
numerous domestic airlines operating out of Wilson Airport, the sector plays a vital role in East Africa's air
transport system. However, Kenya has faced persistent safety challenges, including a series of maintenance-
related incidents linked to human error, inadequate training, outdated inspection procedures, and limited
supervisory capacity (Mwikya & Angeline, 2018; KCAA, 2023). Despite existing regulatory frameworks, gaps in
maintenance training remain a critical risk factor.

Globally, maintenance training strategies such as the use of simulators, frequent refresher training,
investment in training capacity, and leadership commitment have proven effective in reducing error-related
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incidents (Fakhraian et al., 2023; Al-Ghamdi et al., 2020). However, in Kenya, the application and integration of
such strategies remain limited. Many technicians are trained on outdated platforms, and the ratio of certified
engineers to operational aircraft remains below international benchmarks (KCAA, 2022). Existing studies often
treat maintenance training as a generic variable, overlooking the multifaceted nature of training and its
dependency on leadership, infrastructure, and technological tools. Furthermore, most prior research has been
conducted in developed countries with vastly different regulatory and operational environments. Very few
studies offer a nuanced, empirically grounded analysis of how various training strategies function in developing
aviation systems like Kenya's. This study responds to that gap by examining four core training strategies—
training simulators, training capacity, top leadership support, and training frequency—and their combined
effect on safety performance in the Kenyan aviation sector.

The Dynamic Capabilities Theory and the Human Factors Theory of Accident Causation guide the study. The
former explains how organizations adapt training systems to meet evolving safety demands, while the latter
highlights how human error, often stemming from training deficiencies, contributes to accidents. By integrating
these frameworks, the study aims to provide both theoretical insights and practical recommendations for
improving safety through maintenance training. Accordingly, this study seeks to: 1) examine the effect of
training simulators on safety performance; 2) assess the effect of training capacity; 3) determine the influence
of top leadership commitment to training; and 4) evaluate the effect of training frequency—all within the
context of Kenya's aviation industry.

B. LITERATURE REVIEW
Safety Performance in the Aviation Industry

Safety performance in aviation refers to an organization's ability to proactively manage and minimize risks
associated with flight operations while maintaining compliance with regulatory standards. This includes
reducing accidents, incidents, and operational disruptions (Majid et al., 2022). Given the fatal consequences of
aviation mishaps, safety performance is more than just a technical benchmark—it is a reputational, economic,
and ethical imperative (Lomperis, 2019; Kaspers et al., 2019). The key metrics for evaluating safety performance
include the number of incidents, accidents, frequency of safe flights, and levels of customer satisfaction (Stroeve
et al., 2022; Gunes et al., 2020). Incidents, although less severe than accidents, offer early warning signals of
latent safety issues (Fardnia et al., 2021). Meanwhile, accident frequency is directly tied to loss of human life
and financial liability, often influencing an airline's license to operate (Eryllmaz et al., 2024). Improved safety
performance, therefore, remains a top strategic objective for all aviation stakeholders, especially in developing
economies such as Kenya.

Training Simulators and Safety Performance

Training simulators replicate real-world scenarios and aircraft system behavior in a virtual environment,
allowing maintenance personnel to develop hands-on experience without endangering actual aircraft or crew.
These tools provide an immersive, repeatable, and risk-free learning environment, increasing both the accuracy
and confidence of maintenance personnel (Sdnchez & Sunmola, 2017). Empirical findings by (D'Angelo et al.,
2018; Fakhraian et al., 2023) confirm that simulator-based training significantly lowers the rate of technical
errors and improves safety compliance. Furthermore, simulator-based training aligns with the Human Factors
Theory, which identifies human error as a leading contributor to aviation incidents. Simulators mitigate such
risks by enabling technicians to recognize faults, diagnose problems, and practice emergency responses in high-
fidelity environments. Despite strong evidence from developed nations, limited research has evaluated the
impact of training simulators in resource-constrained settings like Kenya, where equipment may be outdated
or underutilized.
H;: Training simulators have a significant positive effect on safety performance in the aviation industry in Kenya.
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Training Capacity and Safety Performance

Training capacity refers to the institutional and logistical ability of aviation maintenance organizations to
deliver quality training, including adequate infrastructure, skilled instructors, and up-to-date training materials
(Ziakkas et al., 2022). According to the Dynamic Capabilities Theory, training capacity serves as a strategic
resource that enables organizations to reconfigure internal competencies in response to changes in regulations
and technology (Teece et al., 1997; Kapoor & Aggarwal, 2020). (Thendu et al., 2021) found that capacity-building
efforts improved safety management systems among Kenyan AMOs. However, most African-based studies do
not fully explore how deficiencies in capacity (e.g., trainer shortages, obsolete equipment) limit training
outcomes. As (Muecklich et al., 2023) argue, without a robust training infrastructure, even frequent or
simulator-based programs may fail to deliver safety benefits. Thus, training capacity must be considered a core
pillar in enhancing safety performance.
H.: Training capacity has a significant positive effect on safety performance in the aviation industry in Kenya.

Top Leadership Support and Safety Performance
Leadership plays a catalytic role in shaping organizational safety culture, allocating training resources, and
ensuring compliance with safety protocols (Al-Ghamdi et al., 2020). Top leadership support involves motivating
personnel, engaging in training strategy, and embedding training within broader organizational objectives
(Karunakaran, 2022). Within the Human Factors Theory, weak leadership is viewed as a latent condition that
increases the risk of unsafe acts, while strong leadership helps eliminate systemic causes of accidents (Reason,
1990). (Bernabé, 2022) found that leadership support in aviation organizations improved training uptake and
reduced resistance to procedural changes. In Kenya, however, (Maina, 2017) observed that top-level managers
rarely participate in or champion maintenance training initiatives, leading to underfunded programs and limited
oversight. This study fills that gap by investigating the direct influence of leadership on safety outcomes.
Hs: Top leadership support has a significant positive effect on safety performance in the aviation industry in
Kenya.

Training Frequency and Safety Performance

Training frequency captures how often maintenance personnel engage in learning activities, including
refresher sessions, emergency drills, and technological updates. As (Glines et al., 2020; Peng et al., 2022)
observe, frequent training reduces skill decay and enhances procedural reliability—two critical determinants of
safety in high-risk sectors. However, training frequency must go beyond quantity; it must ensure coverage of
diverse topics and staff levels (Muecklich et al., 2023). Frequent training enables personnel to stay current with
evolving aviation technologies and regulatory requirements. Within the Dynamic Capabilities framework,
training frequency represents an organizational microfoundation that enhances agility and learning. However,
in Kenya, the lack of standardized frequency benchmarks and the prevalence of reactive (rather than proactive)
training models hinder safety optimization.
Hy: Training frequency has a significant positive effect on safety performance in the aviation industry in Kenya.

Hypotheses Development

The preceding literature review identified four critical dimensions of maintenance training that influence
safety performance in the aviation industry: training simulators, training capacity, top leadership support, and
training frequency. Each of these dimensions reflects distinct but interrelated aspects of organizational
preparedness to manage technical and operational risks, especially in the context of aviation maintenance.
Grounded in both Dynamic Capabilities Theory and the Human Factors Theory of Accident Causation, this study
integrates these variables into a cohesive explanatory model. From the perspective of Dynamic Capabilities
Theory, effective training strategies constitute adaptive capabilities that allow organizations to reconfigure
resources in response to changing regulatory, technical, and environmental conditions (Teece, 2007). On the
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other hand, the Human Factors Theory highlights how human error—often stemming from inadequate or
outdated training—can trigger a cascade of safety-related failures (Reason, 1990). Therefore, investments in
training infrastructure, leadership commitment, and training frequency are seen not merely as operational
needs but as strategic enablers of aviation safety.
Based on this conceptual and theoretical foundation, the following hypotheses were formulated:
Hq: Training simulators have a significant positive effect on safety performance in the aviation industry in Kenya.
H,: Training capacity has a significant positive effect on safety performance in the aviation industry in Kenya.
Hs: Top leadership support has a significant positive effect on safety performance in the aviation industry in
Kenya.
Ha: Training frequency has a significant positive effect on safety performance in the aviation industry in Kenya.
These hypotheses are empirically testable and provide the analytical foundation for the study's conceptual
framework (Figure 1). Each hypothesis links a core training strategy to the outcome variable—safety
performance—capturing the multidimensional nature of safety management in complex aviation systems.

Training Simulators
Adequate Simulators
Up-to-date Simulators
Maintenance of
Simulators

Training Capacity
Adequate Instructors
Skilled Trainers

Training curriculum /
materials

Safety Performance in the
Aviation Industry

e Number of Incidences

e Number of Accidents

e Number of Flights

e Customer Satisfaction

Top Leadership Support
e Engagement of Trainees
Motivation and
Facilitation
Collaboration

Training Frequency
* Number of Sessions
Diversity

e Comprehensiveness of
training

Figure 1. Conceptual Framework
Source: Research data, 2025

C. METHODS
This study employed an explanatory research design, which is suitable for examining causal relationships

among variables and for testing theoretically grounded hypotheses. According to Saunders et al. (2019),
explanatory design seeks to understand the mechanisms underlying observed phenomena by linking causes
and effects. In the context of this study, the design enabled an empirical investigation of how different
maintenance training strategies—namely training simulators, training capacity, top leadership support, and
training frequency—affect safety performance in the aviation industry in Kenya. The design facilitated the use
of statistical tools to quantify the strength and significance of these relationships, allowing for evidence-based
conclusions about the role of training in improving safety outcomes.
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The population of the study consisted of 26 approved Aircraft Maintenance Organizations (AMOs) and 9
domestic airlines operating at Wilson Airport in Nairobi City County, Kenya. These organizations represent the
core of Kenya's domestic aviation maintenance and operations infrastructure. The unit of observation was the
aircraft maintenance personnel, particularly maintenance engineers, who are directly involved in the
implementation of maintenance procedures and who are most familiar with the training systems in place. Since
both AMOs and airlines play interconnected roles in ensuring airworthiness and operational safety—AMOs
through direct maintenance and airlines through operation of the maintained aircraft—their inclusion provided
a comprehensive perspective on the subject matter.

Given the relatively small and manageable size of the target population, the study employed a census
approach, which included all 35 organizations. Census sampling is particularly suitable when the total population
is fewer than 200 entities, as it allows for exhaustive data collection without the biases that may arise from
sampling. This approach enhanced the reliability of the results by ensuring that the views of all relevant
stakeholders were captured without omission.

Data were collected using structured questionnaires designed to elicit responses on the five core constructs
of the study. The instrument consisted of closed-ended items measured using a five-point Likert scale, ranging
from 1 (Strongly Disagree) to 5 (Strongly Agree). The questionnaire was structured into sections addressing each
variable: training simulators, training capacity, top leadership support, training frequency, and safety
performance. A pilot test was conducted to assess the reliability and clarity of the instrument, and Cronbach's
Alpha values were calculated to confirm internal consistency, with a threshold of 0.7 adopted as the minimum
acceptable level.

To ensure high response rates and minimize non-response bias, the questionnaire was administered using
the drop-and-pick-later method. Trained research assistants facilitated distribution and collection, allowing
respondents sufficient time to complete the questionnaire while also offering clarifications when needed. The
collected data were analyzed using the Statistical Package for the Social Sciences (SPSS), employing both
descriptive and inferential statistics. Descriptive statistics, including means, standard deviations, and frequency
distributions, were used to summarize the responses and provide an overview of the data. To test the study's
hypotheses and evaluate the relationships between the independent and dependent variables, multiple linear
regression analysis was conducted. Inferential tests included Pearson correlation coefficients, F-statistics, and
p-values to determine the strength and significance of the observed associations. The explanatory power of the
model was assessed through the coefficient of determination (R?), and standardized beta coefficients were used
to interpret the relative influence of each predictor.

The regression equation used in the analysis was specified as follows:

Y=Botf1X1+f2Xo+P3Xs+faXate

In this model, Y represents safety performance in the aviation industry, X; through X, represent training
simulators, training capacity, top leadership support, and training frequency, respectively, Bois the intercept, 1
to B4 are the regression coefficients, and ¢ is the error term. This methodological framework ensured rigorous
empirical assessment of the formulated hypotheses, offering robust and generalizable insights into the role of
maintenance training in enhancing safety outcomes within the Kenyan aviation sector.

D. RESULTS AND DISCUSSIONS
Response Rate

The study obtained a response rate of 81.2%, where out of the 175 questionnaires issued, 142 were returned
duly filled for analysis. This was considered adequate for the study. (Dzwigol, 2022) argues that a response rate
of more than 60% is adequate for analysis and can reliably represent the views of the entire sample population.
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Descriptive Analysis of Maintenance Training Strategies

The study conducted descriptive analysis to examine respondents' perceptions regarding the
implementation and effectiveness of maintenance training strategies in Kenya's aviation sector. The descriptive
statistics were based on mean scores and standard deviations, as summarized in Table 1. The results show that
the average perception across all dimensions of maintenance training strategies was notably low, with a general
mean score of 2.42 (SD = 1.45). This suggests widespread dissatisfaction with the extent to which these
strategies are integrated and supported in practice. With respect to training simulators, the mean score was
2.45 (SD =1.49), indicating that most respondents disagreed that simulators are adequately used or available in
their organizations. This implies a gap between the current simulator infrastructure and the training needs of
maintenance personnel. As highlighted by (Alasim and Almalki, 2021), simulators provide essential risk-free
environments to practice complex procedures, and inadequate integration of such tools may lead to insufficient
preparedness and elevated operational risks.

For training capacity, the mean score of 2.39 (SD = 1.55) reflects perceived limitations in institutional ability
to support ongoing and effective training. Respondents noted shortages in qualified trainers, outdated training
content, and a lack of infrastructure. Brown et al. (2021) emphasized that training capacity—including instructor
availability, modern training equipment, and structured curricula—is a critical determinant of safety
performance in technical domains. Similarly, the dimension of top-leadership support yielded a low mean score
of 2.43 (SD = 1.42), suggesting that leadership is not perceived to provide sufficient backing for training
initiatives. This aligns with findings by (Ayiei et al., 2020), who noted that leadership buy-in is crucial in prioritizing
training, allocating resources, and cultivating a safety culture. Lastly, training frequency recorded a mean of 2.41
(SD = 1.35), confirming that training sessions are generally perceived as infrequent and inconsistent.
Respondents emphasized that limited training opportunities reduce skill refreshment and adaptability—factors
critical to ensuring high safety standards in aviation. These findings reinforce concerns raised by (Mazurenko,
2021), who found that inadequate training cycles are a major contributor to human error in maintenance
operations. The detailed statistics are presented in Table 1.

Table 1. Descriptive Statistics on Maintenance Training Strategies

Variable Mean Standard Deviation
Training Simulators 2.45 1.49
Training Capacity 2.39 1.55
Top-Leadership Support 2.43 1.42
Training Frequency 2.41 1.35
Overall Average 2.42 1.45

Source: Research data, 2025
The email-based panel discussion generated rich, multi-perspective insights from academics, industry
practitioners, and government representatives regarding adopting Artificial Intelligence (Al) technology to
enhance tourist experiences. The findings are synthesized into several thematic areas.

Correlation Analysis Results

To assess the strength and direction of the linear relationships between the independent variables—namely,
training simulators, training capacity, top leadership support, and training frequency—and the dependent
variable, safety performance, Pearson's correlation coefficients were computed. The results are presented in
Table 2. The analysis revealed that all four dimensions of maintenance training strategies exhibit strong, positive,
and statistically significant correlations with safety performance, with Pearson correlation coefficients (r)
exceeding 0.60 in each case (p < 0.001). This suggests that improvements in any of the training strategies are
likely to be associated with corresponding improvements in the safety performance of aviation operations in
Kenya.

Specifically, training frequency exhibited the strongest correlation (r = 0.746), followed by top leadership
support (r = 0.711), training capacity (r = 0.694), and training simulators (r = 0.619). These results affirm the
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theoretical assumption rooted in both Dynamic Capabilities Theory and Human Factors Theory, which posit that
enhanced organizational learning and capacity-building reduce operational risks and safety lapses. The findings
are in alignment with those of (Al-Ghamdi et al., 2020), who demonstrated that top-leadership commitment to
maintenance training significantly improves safety outcomes by reducing the frequency of human error and
non-compliance. Similarly, (Karunakaran, 2022) established a strong link between investment in training
practices and the overall safety performance in the transport sector.

Table 2. Correlation Analysis Results

Variable Pearson Correlation (r) Sig. (2-tailed) N
Training Simulators 0.619 0.000 142
Training Capacity 0.694 0.000 142
Top Leadership Support 0.711 0.000 142
Training Frequency 0.746 0.000 142

Source: Research data, 2025

Table 3. ANOVA

Model Sum of Squares df Mean Square F Sig.
Regression 40.555 4 10.139 102.621 0.000
Residual 13.535 137 0.098
Total 54.091 141

Source: Research data, 2025

Table 4. Regression Coefficients

Variable B Std. Error Beta t Sig.
(Constant) 0.218 0.147 — 1.481 0.069
Training Simulators 0.304 0.073 0.316 4,162 0.000
Training Capacity 0.271 0.062 0.278 4.369 0.000
Top Leadership Commitment 0.239 0.058 0.263 4121 0.000
Training Frequency 0.219 0.066 0.226 3.319 0.001

Source: Research data, 2025

Discussion

The primary objective of this study was to examine the effect of maintenance training strategies—
specifically training simulators, training capacity, top leadership support, and training frequency—on the safety
performance of the aviation industry in Kenya. The findings demonstrated that all four dimensions of
maintenance training strategies significantly and positively influence safety performance. This section provides
a detailed discussion of these findings in light of the reviewed literature and theoretical frameworks.

The results affirmed a strong explanatory relationship between maintenance training strategies and safety
performance, as demonstrated by a high R? value (0.736). This supports the proposition that investment in
internal training capabilities is a crucial predictor of operational safety. The findings resonate with the Dynamic
Capabilities Theory, which posits that an organization's ability to integrate and reconfigure internal
competencies is essential for adapting to complex and evolving environments (Teece, 2007). In the context of
Kenya's aviation industry, these capabilities are best cultivated through structured and recurring training
mechanisms. The study found that training simulators had a strong and statistically significant positive effect on
safety performance (B =0.304, p <0.001). This finding is consistent with the assertions of (Sanchez and Sunmola,
2017; Fakhraian et al., 2023), who emphasized that simulation-based training provides maintenance personnel
with a risk-free, controlled environment to develop technical competencies. In Kenya's context, where simulator
infrastructure is still under development, the low mean score (2.45) indicates a mismatch between simulator
availability and actual training needs. This calls for prioritized investment in simulation technology to close the
competency gap in high-risk maintenance scenarios.
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Training capacity emerged as the second most influential predictor of safety performance (B = 0.271, p <
0.001). This includes institutional capabilities such as availability of qualified instructors, up-to-date curricula,
and adequate physical facilities. The low average perception (mean = 2.39) highlights resource limitations across
most maintenance organizations, reflecting findings by (Smith et al., 2019; Johnson and Lee, 2020), who
underscored the relationship between organizational training capacity and procedural accuracy. In alignment
with Human Factors Theory, inadequate training capacity creates latent conditions for error, increasing the
likelihood of safety breaches. The influence of top leadership support on safety performance was also significant
(B =0.239, p < 0.001). This underscores the critical role of senior management in shaping a culture of safety
through proactive involvement in training design, resource allocation, and evaluation. Despite its importance,
respondents indicated a lack of active leadership support (mean = 2.43), pointing to systemic organizational
deficiencies. These results align with (Bernabé, 2022; Al-Ghamdi et al., 2020), who established that leadership
commitment is central to operational safety and continuous improvement. The implication is that leadership
must not only endorse but also champion ongoing maintenance training as a strategic imperative.

Lastly, training frequency was found to have a statistically significant impact on safety performance (B =
0.219, p=0.001). However, the mean score (2.41) reflects limited recurrence and coverage of training programs.
These results confirm previous research by (Peng et al., 2022; Mazurenko, 2021), which established that
consistent and frequent training is essential for sustaining technical proficiency and adaptability, especially in
high-risk sectors such as aviation. From a theoretical standpoint, regular training disrupts the "domino chain" of
unsafe acts described in the Human Factors Theory, thereby mitigating the risk of error-induced accidents.
Collectively, the results highlight that while the four training strategies are conceptually distinct, their synergistic
integration is vital to safety performance. The findings validate the conceptual framework developed for this
study and support all four hypotheses. The interplay among simulators, capacity, leadership, and frequency
suggests that isolated training initiatives may yield suboptimal outcomes unless embedded within a coordinated
strategy. This highlights the need for comprehensive maintenance training policies that are not only reactive
but also proactive, addressing both technical skills and organizational culture.

Theoretical Implications

This study contributes significantly to the theoretical discourse on aviation safety by extending the
application of the Dynamic Capabilities Theory (DCT) and the Human Factors Theory of Accident Causation into
the domain of maintenance training within a developing-country context. First, the findings reinforce the
Dynamic Capabilities Theory by empirically validating that the strategic deployment of internal training
resources—such as simulators, instructional capacity, and leadership engagement—enhances an organization's
ability to adapt to safety demands in a high-risk environment. The study confirms that organizations with well-
developed training infrastructures demonstrate superior responsiveness to technological shifts and regulatory
updates, key components of dynamic capability as outlined by (Teece, 2007).

Second, the application of the Human Factors Theory is extended through empirical evidence that human
error in aviation maintenance can be mitigated through specific organizational strategies, including frequent
and targeted training interventions. By quantifying the effects of top-leadership support and training frequency,
the study advances a more nuanced understanding of how latent organizational conditions—such as poor
managerial commitment or outdated training—contribute to unsafe acts, thereby empirically supporting
(Reason, 1990) framework in a real-world setting. Moreover, the study proposes an integrated model that
combines multiple training strategies, bridging a critical gap in the literature where previous studies examined
these components in isolation. The multidimensional approach to maintenance training offers a new
perspective for future theoretical models seeking to explore safety performance in complex, resource-
constrained environments.
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Managerial Implications

From a managerial perspective, the findings provide clear and actionable insights for airline operators,
maintenance organizations, and aviation regulators—especially within emerging markets like Kenya—on how
to enhance safety performance through investment in training infrastructure. First, Investment in Simulation
Technology: Given the significant impact of training simulators on safety outcomes, organizations must prioritize
the acquisition and utilization of modern simulation tools. This includes not only purchasing equipment but also
updating simulation software to reflect real-world fault diagnostics and emergency scenarios.

Second, Building Institutional Training Capacity: Maintenance organizations must address the systemic
deficits in training capacity by hiring and developing qualified instructors, updating training curricula in line with
international standards (e.g., ICAO, EASA), and ensuring adequate access to training facilities. Strategic
partnerships with global aviation training bodies can help close existing gaps. Third, Leadership-Driven Training
Culture: Senior management must take an active role in embedding training into organizational culture. This
involves setting clear safety training goals, allocating dedicated budgets for staff development, incentivizing
upskilling efforts, and integrating training into overall performance appraisal systems.

Fourth, Establishing Structured Training Schedules: The positive impact of training frequency on safety
performance underscores the importance of recurring and consistent training cycles. Maintenance
organizations should implement structured training calendars with minimum required hours per quarter and
mandatory refresher courses tied to aircraft technology updates. Fifth, Policy Alignment with Safety Objectives:
Regulators such as the Kenya Civil Aviation Authority (KCAA) can use these findings to refine certification criteria
for maintenance organizations, introducing minimum training requirements in terms of simulator hours,
leadership training engagement, and instructional capacity benchmarks.

E. CONCLUSION

This study examined the effect of maintenance training strategies—namely, training simulators, training
capacity, top-leadership support, and training frequency—on safety performance in Kenya's aviation industry.
The findings reveal that although each strategy significantly influences safety performance, its implementation
remains inadequate across the sector. The study concludes that training simulators, while statistically significant
in improving safety outcomes, are underutilized and often outdated, limiting their effectiveness in equipping
maintenance personnel with the practical competencies needed to manage real-world scenarios. This gap
threatens the reliability and preparedness of aviation maintenance teams, compromising safety performance.
In regard to training capacity, the study finds that the aviation sector suffers from systemic weaknesses,
including insufficient numbers of qualified instructors, outdated training materials, and the absence of
structured curricula. These deficiencies directly undermine the quality of training delivered and limit the sector's
ability to respond to evolving technological and regulatory demands.

The study further concludes that top leadership support plays a critical role in shaping the training culture
within maintenance organizations. However, limited managerial involvement in training design, inadequate
investment in human capital development, and a lack of recognition for skills enhancement have significantly
constrained the effectiveness of maintenance training efforts. Finally, training frequency was found to have a
positive and significant effect on safety performance. However, infrequent, ad hoc, and poorly planned training
schedules limit maintenance staff from staying abreast of current technologies, procedures, and safety
protocols—ultimately increasing the risk of human error and technical failures. Overall, the study underscores
that while maintenance training strategies hold the potential to enhance safety performance, their full impact
will only be realized through intentional, structured, and well-resourced implementation.

Recommendations
To improve safety performance in Kenya's aviation industry through maintenance training, the following
recommendations are made:

JTHTM: Journal of Tourism, Hospitality and Travel Management, Volume 3 Number 2, 2025: 67-79 75



Adoption of Artificial Intelligence (Al) Technology in Enhancing Tourist Experience: A Conceptual Model
Paul Ombati Onchonga, Tonny Lukose, Gloria Muthoni

1. Strengthen Simulator-Based Training Infrastructure: The Kenya Civil Aviation Authority (KCAA), as the
national regulator, should spearhead efforts to ensure that approved maintenance organizations (AMOs)
and training institutions are equipped with up-to-date simulation technologies. This includes the
development of regulatory standards that mandate the use of simulators aligned with modern aircraft
systems, and the provision of grants or incentives for simulator acquisition.

2. Enhance Institutional Training Capacity: AMOs must expand their training capacity by recruiting certified
instructors, updating training modules to reflect current industry practices, and adopting internationally
benchmarked curricula. Partnerships with global aviation training institutions and regulators such as ICAO
and EASA could facilitate access to resources and technical assistance necessary for building sustainable
training capacity.

3. Foster Active Leadership Engagement: Senior management within airlines and maintenance organizations
must champion training as a strategic organizational priority. This includes allocating dedicated budgets for
training, recognizing and rewarding learning initiatives, and embedding training programs into broader
performance management and safety assurance systems. Leadership should also ensure participatory
approaches in training needs assessment to align programs with operational realities.

4. Institutionalize Training Frequency and Coverage: All aviation stakeholders—regulators, airlines, and
AMOs—should adopt structured and recurring training schedules that ensure continuous professional
development. This entails setting minimum annual training hours, providing refresher courses at regular
intervals, and ensuring training coverage includes emerging technological systems, human factor risks, and
regulatory changes. Training programs should also be inclusive and accessible to all maintenance personnel.

5. Integrate Training into Safety Management Systems (SMS): Maintenance training should not exist in
isolation but be fully integrated into the organization's Safety Management System (SMS). This will ensure
that training outcomes are linked to safety audits, risk assessments, and operational performance metrics,
thereby closing the loop between learning and practice.

In conclusion, the study calls for a coordinated, multi-stakeholder approach that treats maintenance training
not merely as a compliance requirement but as a strategic investment in organizational safety, resilience, and
performance.

REFERENCES

African Airlines Association — AfAA. (2023). AFRAA Policy Paper On Safety: Championing Regional Safety
Coordination for Better Skies in Africa. Retrieved from https://afraa.org/wp-
content/uploads/2020/02/AFRAA-Policy-for-Safety.pdf

Aktas, E., & Kagnicioglu, C. H. (2023). Factors affecting safety behaviors of aircraft maintenance
technicians: A study on Civil Aviation Industry in Turkey. Safety science, 164, 106146.

Alasim, F., & Almalki, H. (2021). Virtual Simulation-Based Training for Aviation Maintenance Technicians:
Recommendations of a Panel of Experts. SAE International Journal of Advances and Current
Practices in Mobility, 3(2021-01-0038), 1285-1292.

Al-Ghamdi, A., Al-Shehri, M., & Khan, R. (2020). Safety leadership and safety performance in high-risk
industries: A review. Safety Science, 124, 104581.

Atici, U., & Senol, M. B. (2022). Determining aircraft maintenance times in civil aviation under the
learning effect. Aircraft Engineering and Aerospace Technology, 94(8), 1366-1378.

Aydin, E., Isilak, C., Suzer, A. E., & Atasoy, V. E. (2021). Serviceability analysis of training aircraft subject
to maintenance operations in a flight training organisation: a case study. International Journal of
Sustainable Aviation, 7(1), 93-112.

Ayiei, A., Pollock, L., Khan, F. N., Murray, J., Baxter, G., & Wild, G. (2020). The role of leadership in aviation
safety and aircraft airworthiness. Fatigue of Aircraft Structures, 2020(12), 1-14.

Bandara, S., Samarkoon, K.,, & Rodrigo, W. (2022). An empirical analysis of the impact of aircraft

76 | JTHTM: Journal of Tourism, Hospitality and Travel Management, Volume 3 Number 1, 2025: 67-79



Adoption of Artificial Intelligence (Al) Technology in Enhancing Tourist Experience: A Conceptual Model
Paul Ombati Onchonga, Tonny Lukose, Gloria Muthoni

maintenance technical training on risk mitigation in the Sri Lankan aviation industry.

Bernabé, R. (2022). Leadership commitment and industrial safety: A systematic review. Safety Science,
147, 105586.

Bernard, F., Bonnardel, X., Paquin, R., Petit, M., Marandel, K., Bordin, N., & Bonnardel, F. (2022). Digital
simulation tools in aviation maintainability training. Computer Applications in Engineering
Education, 30(2), 384-395.

Bor, J., Njora, S.N., & Muthoni, G.B., (2025). Effect of Aircraft Ground Handling Practices on Aviation
Safety Performance in Kenya. African, Journal of Business & Development Studies,1(2), 276-286.
https://doi.org/10.70641/ajbds.v1i2.107

Brown, R., et al. (2021). "Influence of Instructor Quality on the Effectiveness of Maintenance Training."
Journal of Aerospace Education, 11(1), 45-60.

Clare, J., & Kourousis, K. I. (2021). Learning from incidents in aircraft maintenance and continuing
airworthiness: regulation, practice and gaps. Aircraft Engineering and Aerospace Technology,
93(2), 338-346.

D'Angelo, R., et al. (2018). "The Impact of Maintenance Training Simulators on Error Rates in Aviation
Maintenance." Journal of Aviation Safety, 12(3), 45-58.

Dinger, N. (2023). Elevating aviation education: A comprehensive examination of technology's role in
modern flight training. Journal of Aviation, 7(2), 317-323.

Dubey, U. K. B., & Kothari, D. P. (2022). Research methodology: Techniques and trends. Chapman and
Hall/CRC.

Dzwigol, H. (2022). Research methodology in management science: Triangulation. Virtual Economics,
5(1), 78-93.

Eryilmaz, i., Oney, T., Kilig, Y. T., & Erhan, T. (2024). Navigating the Work Passion and Safety Behavior
Examining the Role of Safety Locus of Control in the Aviation Sector. International Journal of
Aviation Science and Technology, 5(01), 34-46.

Fakhraian, E., Semanjski, I., Semanjski, S., & Aghezzaf, E. H. (2023). Towards safe and efficient unmanned
aircraft system operations. Effectiveness of Maintenance Training Simulators on Safety and
European union regulatory compliance. Drones, 7(7), 478.

Fardnia, P., Kaspereit, T., Walker, T., & Xu, S. (2021). Financial performance and safety in the aviation
industry. International Journal of Managerial Finance, 17(1), 138-165.

Federal Aviation Administration (FAA). (2020). "The Role of Maintenance Training Simulators in
Enhancing Aviation Safety."

Gathogo, T., & Kiiru, D. (2021). High Performance Work Practices and Employee Performance within
Firms in the Aviation Industry in Kenya: A Case of Kenya Airways. International Journal of Business
Management. Entrepreneurship and Innovation, 3(1), 104-120.

Gulnes, T., Turhan, U., & Acikel, B. (2020). An assessment of aircraft maintenance technician competency.
International Journal of Aviation Science and Technology, 1(01), 22-29.

Heinrich, H. W. (1931). Industrial accident prevention: A scientific approach. New York: McGraw-Hill.

Johnson, T., & Lee, K. (2020). "Evaluating the Effect of Training Resources on Maintenance Error Rates."
International Journal of Aviation Technology, 13(4), 102-116.

Kaliyeva, G. K., Konakbay, Z., Asilbekova, I., Abzhapbarova, A., & Zhardemkyzy, S. (2022). Current Trends
and Developments in the Modernisation of the Aviation Training System. INCAS Bulletin, 14(4),
185-194.

Kapoor, M., & Aggarwal, V. (2020). Tracing the economics behind dynamic capabilities theory.
International Journal of Innovation Science, 12, 187-201. https://doi.org/10.1108/ijis-05-2019-
0050.

Karunakaran, C. S. (2022). Impact of human factors in aircraft accident mitigation and aircraft
maintenance training needs in post COVID-19 aviation. Aircraft engineering and aerospace
technology, 94(8), 1296-1302.

Kaspers, S., Karanikas, N., Roelen, A,, Piric, S., & Boer, R.J. D. (2019). How does aviation industry measure
safety performance? Current practice and limitations. International Journal of Aviation

JTHTM: Journal of Tourism, Hospitality and Travel Management, Volume 3 Number 2, 2025: 67-79 77



Adoption of Artificial Intelligence (Al) Technology in Enhancing Tourist Experience: A Conceptual Model
Paul Ombati Onchonga, Tonny Lukose, Gloria Muthoni

Management, 4(3), 224-245.

Kenya Civil Aviation Authority — KCAA. (2023). Kenya's National Aviation Safety Plan. Retrieved from
https://www.kcaa.or.ke/sites/default/files/publication/kenya-national-aviation-safety-plan.pdf

Kimeria, T. B., Kariuki, P., Muturi, W., & Wanjohi, P. (2022). Effect of Organizational Culture on
Performance of Safety Management Systems: Civil Aviation Service Providers in Kenya. African
Journal of Education, Science and Technology, 7(2), 79-88.

Kipngetich, O., Kithae, P., & Mwikya, J. (2025). Influence of Regulatory Frameworks on Leadership-Driven
Performance Outcomes in Kenya's Domestic Aviation Sector. Journal of Strategic Management,
9(2), 134-157.

Korba, P., Svab, P., Veres, M., & Lukag, J. (2023). Optimizing aviation maintenance through algorithmic
approach of real-life data. Applied Sciences, 13(6), 3824.

Lekota, F., & Coetzee, M. (2020). An Aviation Sector CSIRT for Sub-Saharan Africa. In Information and
Cyber Security: 18th International Conference, ISSA 2019, Johannesburg, South Africa, August 15,
2019, Proceedings 18 (pp. 28-42). Springer International Publishing.

Li, T., & Chan, Y. (2019). Dynamic information technology capability: Concept definition and framework
development. Journal of Strategy. Inf. Syst., 28. https://doi.org/10.1016/].jsis.2019.101575.
Lomperis, A. E. (2019). Professional reflection—The solution of customized Aviation English: Training the
aviation maintenance technician. In Engaging the Next Generation of Aviation Professionals (pp.

181-200). Routledge.

Maina, N. L. (2017). Effect Of Safety Management System On Performance Of Kenyan Aviation Firms.
International Journal of Economics, Commerce, and Management, 5(1), 437-455.

Majid, S., Nugraha, A., Sulistiyono, B., Suryaningsih, L., Widodo, S., Kholdun, A., Febrian, W.,
Wahdiniawati, S., Marlita, D., Wiwah, A., & Endri, E. (2022). The effect of safety risk management
and airport personnel competency on aviation safety performance. Uncertain Supply Chain
Management. https://doi.org/10.5267/j.uscm.2022.6.004.

Mati, P. M., & Atikiya, R. (2022). Strategy implementation practices and performance of aviation industry
in Kenya. International Journal of Social Sciences Management and Entrepreneurship (IJSSME),
6(2).

Mazurenko, I. (2021). Training Of Future Aircraft Maintenance Engineers For Improving Professional
Communication. Scientific Journal of Polonia University. https://doi.org/10.23856/4609.

Mrusek, B., & Douglas, S. (2020). From classroom to industry: Human factors in aviation maintenance
decision-making. The Collegiate Aviation Review International, 38(2).

Muecklich, N., Sikora, ., Paraskevas, A., & Padhra, A. (2023). Safety and reliability in aviation—A
systematic scoping review of normal accident theory, high-reliability theory, and resilience
engineering in aviation. Safety science, 162, 106097.

Mwikya, N. K., & Angeline, M. S. (2018). Implementation of aviation safety standards and performance
of air transport industry: A conceptual perspective. Ajbuma Journal, 4(2).

Naweed, A., & Kourousis, K. I. (2020). Winging it: Key issues and perceptions around regulation and
practice of aircraft maintenance in Australian general aviation. Aerospace, 7(6), 84.

Ndigwa, E. K., & Odollo, L. (2024). Influence Of Strategy Control On The Performance Of Airlines In Kenya.
International Journal of Social Sciences Management and Entrepreneurship (IJSSME), 8(2).

Omweno, E. N. (2021). Legal and Regulatory Responses Adopted by Kenya to Combat Terrorism in the
Aviation Industry. African Journal of Empirical Research, 2(1&2).

Otwane, R. A., & Waithaka, P. (2025). Flight Safety-Airline Performance Equation: Assessing the Effect
of Safety Management System on Kenyan Airlines. East African Scholars Journal of Economics,
Business and Management, 8(4), 155-171.

Patriarca, R., Gravio, G., Cioponea, R., & Licu, A. (2019). Safety intelligence: Incremental proactive risk
management for holistic aviation safety performance. Safety Science.
https://doi.org/10.1016/J.55C1.2019.05.040.

Peng, L., Chang, C., & Chu, H. (2022). Training frequency and proficiency in aviation maintenance. Journal
of Air Transport Management, 103, 102214.

78 | JTHTM: Journal of Tourism, Hospitality and Travel Management, Volume 3 Number 1, 2025: 67-79



Adoption of Artificial Intelligence (Al) Technology in Enhancing Tourist Experience: A Conceptual Model
Paul Ombati Onchonga, Tonny Lukose, Gloria Muthoni

Puspita, H., Ana, A., & Wulandari, I. Y. (2020). The Evaluation of the Learning Curriculum of the Aircraft
Maintenance Training Organization 147 for Avionic Study Program as a Basis in Meeting the Need
of the Aviation Industry. Journal of Engineering Education Transformations, 34.

Reason, J. (1990). Human error. Cambridge University Press.

Sanchez, A., & Sunmola, F. (2017, April). Factors influencing effectiveness of lean maintenance repair
and overhaul in aviation. In 2017 International Conference on Industrial Engineering and
Operations Management (IEOM) Proceedings on Proceedings (pp. 855-864).

Smith, J., Brown, T., & Harris, K. (2019). Training capacity and safety performance in aviation
maintenance. Journal of Safety Research, 70, 27-35.

Stroeve, S., Smeltink, J., & Kirwan, B. (2022). Assessing and advancing safety management in aviation.
Safety, 8(2), 20.

Teece, D. J. (2007). Explicating Dynamic Capabilities: The Nature and Microfoundations of (Sustainable)
Enterprise Performance. Strategic Management Journal, 28 (13): 1319-1350.

Teece, D. J.; Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic management. Strategic
Management Journal, 18(7): 509-533.

Thendu, B. K., Kariuki, P., & Muturi, W. (2021). Influence of capacity building on performance of safety
management system in aviation industry in Kenya. The Strategic Journal of Business & Change
Management, 8 (4), 841 —852.

Yazgan, E., & Kucuk, Y, A. (2018). Designing flow chart for aircraft type training in aviation training
process management. Aircraft Engineering and Aerospace Technology, 90(9), 1346-1354.

Zhang, Y., et al. (2021). "Effectiveness of Simulator Training on Maintenance Decision-Making." Journal
of Aviation Technology and Engineering, 9(1), 67-78.

Ziakkas, D., Michael, W. S., & Pechlivanis, K. (2022). The Implementation of Competency-Based Training
and Assessment (CBTA) Framework in Aviation Manpower Planning. Transportation Research
Procedia, 66, 226-239.

JTHTM: Journal of Tourism, Hospitality and Travel Management, Volume 3 Number 2, 2025: 67-79 79



