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ABSTRACT

Aircraft Maintenance is a process where human personnel maintain, repair, and overhaul aircraft and
this process is intricate and requires the uttermost concentration in order to have aircraft which are
safe and airworthy. A productive Aircraft Maintenance Personnel would ensure aircraft are maintained
in a timely fashion and safe to be used. In this paper we explored the factors that affect the productivity
of these maintenance workers via a 5 points Likert Scale.

Keywords: Aircraft Maintenance, human personnel maintain, human personnel repair, overhaul
aircraft

1. Introduction

The biggest airport in Malaysia is the Kuala Lumpur International Airport (KLIA) which
caters for domestic and international flights. KLIA is divided into 2 where the first is
KLIA1 and the second is KLIA2. KLIA2 caters for operations of budget airlines.
Maintenance works of aircraft at KLIA2 are actuated by Aircraft Maintenance
Personnel. Safety is highly regarded in the Aviation Field and thus the maintenance of
aircraft should be at an optimum level. Ensuring that requires maintenance personnel
to be productive and we had explored the factors that affect the productivity of these
maintenance workers.

According to Shepherd, the safety and fidelity of aircraft depends upon the human
personnel that tinker and work upon these aircraft [1]. If these personnel are affected
by numerous events or situations, their work quality or productivity would be
degraded and hence reducing the integrity of the aircraft. Also according to Shepherd,
deadlines which are deemed “stressful” contribute to the infringement of the works of
these personnel [1].

Bruecker stipulated that the roster or the “shift work” of maintenance workers has also
been the catalyst to degrade the productivity of the workers where workers may be
dissatisfied with their roster [2]. Bruecker had introduced an algorithm to optimize the
schedule of the aircraft maintenance workers in the hope of increasing the
productivity at the selected maintenance company [2].

Aithal had stated that an employee’s productivity is affected by several factors
whether it is internally or externally [3]. Aithal had listed several approaches to
increase one’s productivity and an example would be to provide leverage for the
employee to develop his or her capacity or could be paraphrased as bestowing the
employee the roster which he or she feels comfortable.
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Sharifzadeh had stipulated that there are scholarly articles that provided evidences
which showed that a fit employee would be productive in his or her works [4]. Factors
that affect the fitness of an individual would inherently also affect the individual's
productivity. For example, sleep depravity affects the fitness of a human being where
the human being could not perform well and thus decreasing his or her productivity.
Our paper measured the productivity of the Aircraft Maintenance Personnel using a 5
Points Likert Scale. According to Joshi, preferences or degrees of opinions could be
guantified and represented by a Likert Scale where the scale offers individuals a
systematic way to grade their opinions [5]. Joshi further reiterated that the scientific
community had given verification upon the usage of the Likert Scale [5].

Nemoto agreed with Joshi where Nemoto stated that the Likert Scale is prominent in
gathering vast information and providing a tool to measure opinions in ease [6].
Nemoto also spelled out the reliability of the Likert Scale where concrete comparison
could be made among various variables [6].

2. Literature Review

Maintaining an aircraft is complex and requires workers that have skills and
experiences. These 2 components would ensure productivity at the maintenance
hangar is at the optimum but there are other factors that need to be taken into
account. One such factor is the fitness of the maintenance personnel. Fatigue,
according to Hobbs, is a factor that contributes to error in maintenance and fatigue is
related to fitness [7]. It is thus imperative that we also identify the fitness factor that
affect the productivity of the maintenance workers.

Drury pointed out that such investigation or identification is valid as maintaining an
aircraft is akin to an intricate process or system where several components play a role
in achieving the quest of making the aircraft airworthy without sacrificing safety. Drury
supports the notion of systematically analyzing the factors that would contribute to the
decline of the productivity of the aircraft workers [8].

Nogueira had indicated that aircraft maintenance personnel handled numerous
objects during their chores and these objects were prominent in weight and
eventually causes musculoskeletal disorders which affect their productivity [9]. We
thus were in the right track for instigating this investigation as our results
complemented previous researches and unearthed supplementary evidences.

Burton had investigated the association between fithess and productivity and he
concluded there was an association where workers that are fit tend to produce higher
amount of productivity in contrast to workers that are not fit [10]. The productivity
factors that we had touched upon in our 5 Point Likert Scale were relevant to human
fithess which is in lieu with the research by Burton.

Wattles in his study had determined that having a high degree of fithess enables an
employee to retain a high degree of productivity [11]. Wattles had studied 143
employees to come out with this deduction where he measured cardiorespiratory
endurance and muscular strength and their association with productivity [11].
Bernaards concluded that those with low level of fitness had produced low level of
productivity where her study measured physical exercises and correlated them with
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work productivity [12]. The productivity level was measured using Health and
Performance Questionnaires (HPQ) which is somehow akin to our usage of Likert
Scale.

The Likert Scale, as explained by Albaum, is a scale which could quantify one’s
attitude towards a subject [13]. The scale can also capture the intensity or the
deepness of the opinion of the individual via points on a scale [13]. Our research
captured this intensity with regards to the productivity statements posed to our
respondents.

Lee had used the Likert Scale to show the differences in answers obtained in lieu with
cultural differences of the respondents [14]. Lee posed questions pursuant to health
and sense of coherence to 3 different groups with various cultural backgrounds
(Chinese, Japanese, and American) and obtained patterns of answers which are
different with regards to each culture [14]. This shows the adaptability of using Likert
Scale in numerous situations and thus we opined the scale is suitable for the
identification of productivity factors.

Boone mentioned that the Likert Scale is a good tool to quantify the answers given by
respondents and provided means to perform analysis with ease [15]. There were also
variations in the Likert Scale which is permissible and valid since the gist is still intact
[15]. Our Likert Scale has 5 points which are extensively used by researchers
worldwide and Boone also pointed out the extensive use of this 5 points scale [15].

3. Methodology
The methodology to gain the factors that affect the productivity is shown in Figure 1.

The 5 Factors were :
5 Factors that Affect the Productivity 1. Sleep Deprivation 5 Point Likert Scale
of Aircraft Maintenance Personnel 2. Noise Pollution was Produced in
were Arbitrary Identified through 3. Inadequate Consumption of Food Accordance to the 5
Heuristic 4. Inadequate Lighting Factors
5. Shiftwork

The Responses or The 5 Point Likert Scale Pertaining to T T e ———

of Respondent at KLIA2 was
Calculated Using the Sample
Size Equation

Results were Analyzed the 5 Factors was Distributed to the

in Terms of Numerical Respondents and 142 Responses were

Count of the 5 Points gained which Surpassed the Required
of the Likert Scale Minimum Number of Respondents

The Analyses were

Discussed and
Conclusions were Made

Figure 1. The Methodology to Gain the Factors that Affect the Productivity of
Aircraft Maintenance Personnel at KLIA2

Based upon heuristics, we identified 5 factors that affect the productivity of Aircraft

Maintenance Personnel. These factors were mostly human fitness factors that posed
significant affect toward one’s performance. The factors identified were: Sleep
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Deprivation, Noise Pollution, Inadequate Consumption of Food, Inadequate Lighting,
and Shiftwork.

Those with Sleep Deprivation are considered not fit at that particular time frame as
their ability to be dynamic and mobile is compromised. For Noise Pollution, extreme
decibels affect one’s ability to concentrate which render the individual unfit at that
particular moment. Individuals that consume inadequate amount of food, whether it is
over eating or “under” eating, would feel uneasy performing tasks as they are bogged
down in their physical movements. This is also considered unfit. At the work place,
lighting which is inadequate posed a hindrance for workers to navigate effectively and
it also constraint their accuracy. Shiftwork is the schedule that a worker has to endure
and there are situations where the shiftworks were gruesome where workers spent
time working continuously without much rest. This render the individual unfit to
perform much of the tasks.

The 5 factors above cause one to be physically unfit and in turn degrade one’s
productivity as outlined earlier in the Literature Review Section. Based upon these 5
factors, we developed our 5 Point Likert Scale where statements in accordance to
these 5 factors were posed to the respondents and the respondents had graded each
statement with one of the followings: Strongly Disagree, Disagree, Neutral, Agree,
and Strongly Agree. We had also calculated the required minimum number of
respondents. Calculation was done using the Sample Size Equation where relevant
values were inserted into the equation. The relevant values were: Population = 350,
Confidence Level = 85%, and Margin of Error = 5%. Population here refers to the total
number of Aircraft Maintenance Personnel at KLIA2. The calculation indicated that we
required a minimum of 131 respondents. We however managed to gain 142
respondents which surpassed the minimum requirement.

The responses or results were then analyzed where the numerical count of Strongly
Disagree, Disagree, Neutral, Agree, and Strongly Agree was noted. We then
discussed the analyses and made conclusions upon the analyses.

4. Results

Figures 2, 3, 4, 5, and 6 show the results in graphical form.
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Sleep Deprivation Had Decreased My Productivity

Figure 2. Likert Scale - Sleep Deprivation
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Figure 3. Likert Scale - Noise Pollution
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Figure 4. Likert Scale - Inadequate Consumption of Food
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Figure 5. Likert Scale - Inadequate Lighting
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Figure 6. Likert Scale - Shiftwork

5. Discussion

It can be seen from Figure 2 that a majority of the respondents felt that sleep
deprivation had affected their productivity at work. In fact 107 respondents were
extremely vocal in stating that their work performance had declined due to erroneous
sleep pattern. Only 2 maintenance workers indicated that they were not affected by
the sleeping disorder.

Figure 3 showed 43 respondents had neutral inclination or opinion towards the issue
of Noise Pollution. That represents 30.28% of the respondents which is quite a lot.
However 97 respondents had agreed and extremely agreed that noise pollution is an
issue that affected their productivity. This represents 68.31 % of the total respondents
and thus we can safely say that a great number of respondents implied Noise
Pollution as an issue that is detrimental to their performance and productivity.

In lieu with Figure 4, 118 respondents, which represent 83.1 % of the total
respondents, had concurred that “inadequate consumption of food” was detrimental
to their tasks or chores and subsequently affected their productivity. We are concern
about this as this showed that the workers were perhaps actuating their tasks with
empty stomachs or with stomachs which are fully expanded. This situations lead to
workers being under energized or overly sleepy when performing their chores.

Figure 5 showed that majority of the Aircraft Maintenance Personnel were affected by
inadequate lighting which had decreased their productivity. These 113 workers
represent 79.58% of the total workers that had been interviewed. However 27
workers were undecided whether the insufficient lighting had affected their jobs or not.
These 27 workers perhaps were not gravely affected by the lighting environment or
perhaps had ignored this environmental deficiency.

Based upon Figure 6, Shiftwork is seemed to be an issue with the workers where it is
deemed as a very strong factor that decreases the worker's productivity. 127
personnel had agreed and strongly agreed with this. There were 2 workers that
deemed shiftwork as not a nuisance and 13 workers were on the fence upon this
issue. We postulated that these 15 workers were perhaps immune to the rigidity of
the schedule and were brazen in their approaches toward the chores.
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6. Conclusions

Peering at the results we concluded that the factors that decreases the productivity of
the Aircraft Maintenance Workers were Sleep Deprivation, Noise Pollution,
Inadequate Consumption of Food, Inadequate Lighting, and Shiftwork. We had
presented these 5 factors to our respondents and a huge number of them or a
majority had expressed their agreement upon these factors being the reasons behind
their depressed productivity. Our 5 Point Likert Scale had managed to capture the
sentiments of the aviation workers where we also offered options of neutrality to the
workers in order to facilitate or represent their ambiguity. Our results could perhaps
complement any rectification plan where the plan would plausibly increase the
productivity of the Aircraft Maintenance Personnel at KLIAZ2.
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