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Impact of Aviation Technician Education on Maintenance Quality
(The Mediating Effects of Safety Culture and Self-Esteem)
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[Abstract]

In a global environment, airlines are striving to secure competitiveness and generate profits through customer satisfaction. The first thing to
do in order to provide services to customers is the safety of the aircraft, and the basis for realizing safety is the continuous maintenance of
maintenance quality. The degree of development of aviation technology is progressing unimaginably fast, but the overall environment of
aviation mechanics working at the front line to maintain maintenance quality remains largely unchanged. This study aims to identify the level
of education and training provided to aircraft maintenance engineers and safety culture, and to examine the effect of self-esteem on
maintenance quality. Previous studies have been conducted on maintenance engineers’ education and training, organizational performance,
and job stress, but there has been a lack of studies on maintenance quality. Therefore, this study aims to identify the relationship between

variables affecting maintenance quality and to suggest implications for improving maintenance quality through empirical analysis.
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Fig. 1. Research model design.
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Table 1. Demographics of sample (n=207).

Classification Units | (%)
20’s 26 | 12.6
30’s 72 | 34.8
Age 40’s 21 10.1
50’s 50 | 24.2
Over 60’s 38 18.4
Airline Full service carrier 69 | 333
type Low cost carrier 138 | 66.7
Field technician 139 | 67.1
Education & training instructor 2 1.0
Job Technical/quality/support 39 18.8
Inspector 13 6.3
etc. 14 6.8
Staff 48 | 232
Assistant manager 44 | 21.3
Position Manager 39 18.8
Senior manager 25 12.1
General manager 51 | 24.6
~5 years 36 17.4
. 5~10 years 48 23.2
Techrpclan 11~20 years 33 15.9
experience
21~30 years 30 14.5
over 30 years 60 | 29.0




Table 2. Measurement representative items.

Factors [tems
Education TEI-2 Training and education can help you to improve your job-relates skills
contents TE1-3 Training and education helps you to improve skills
N Instructor TE2-1 Instructor has the expertise required for training education
Technician TE2-2 Instructor faithfully prepares education lectures
Education Educational TE3-2 Classroom is suitable for training and education
environment TE3-3 Training and education time is sufficient to learn the job
Organizaitonal TE4-1 Organization members consider it important to receive training
support TE4-2 Company encourages the application of acquired knowledge
. . MQl Our organization performs preventive maintenance to prevent aircraft defects
Maintenance quality - — -
MQ2 Maintenance procedures of our organization help to prevent aircraft defects
SE1 I feel I'm a valuable person
Self-esteem -
SE2 I feel I have various strengths
Saf I SC1 We are constantly receiving the information necessary to perform our work safety
atety culture SC2 The information you need is delivered in a timely manner while performing work

E3 MEE =Y 2

Table 3. Reliability analysis results.

Items Cronbach’s o Units
Educational contents (TE1) 0.862 3
Instructor (TE2) 0.921 5
Educational environment (TE3) 0.664 2
Organizational support (TE4) 0.875 5
Maintenance quality (MQ) 0.911 6
Self-esteem (SE) 0.920 10
Safety culture (SC) 0.950 13
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Table 4. Maintenance analysis results.

Items Maintenance quality
MQI 0.806
MQ2 0.863
MQ3 0.859
MQ4 0.814
MQ5 0.872
MQ6 0.776

KMO(Kaiser-Meyer-Olkin) Measure Overall : 0.882
Bartlett Test of Sphericity : x>=799, df=15, p<0.001
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Table 5. Factor analysis result.

Factors Items Factorl Factor2 Factor3 Factor4
Educafi TE1-2 0.858 0.166 0.146 0.259
ueationt TE1-3 0.797 0314 0.110 0.242
contents
TE1-5 0.680 0.365 0.168 0.263
TE2-1 0.303 0.741 -0.069 0.329
TE2-2 0.223 0.859 0.173 0.130
Instructor TE2-3 0.295 0.803 0.189 0.211
Technici TE2-4 0.118 0.842 0.240 0.242
erameiat TE2-5 0213 0.694 0316 0297
education -
Educational TE3-2 0.291 0.193 0.807 0.184
environment TE3-3 0.026 0.300 0.673 0.430
TE4-1 0.350 0.176 0.232 0.735
Oreanizational TE4-2 0.328 0.302 0.225 0.703
reanAond TE4-3 0.346 0.286 0.233 0.728
support
TE4-4 0.295 0.276 0.151 0.546
TE4-5 0.044 0.158 0.093 0.818
KMO(Kaiser-Meyer-Olkin) Measure Overall : 0.925
Bartlett Test of Sphericity : x>=2189, df=105, p<0.001
E6. AolESZH 2oUEA A1 7. NS @07 Z1t
Table 6. Self-esteem analysis results. Table 7. Safety culture analysis results.
Items Self-esteem Items Safety culture
SE1 0.803 SC1 0.825
SE2 0814 SC2 0.828
:Ei g'zgé SC3 0.797
SES 0,738 SC4 0.762
SE6 0.844 SC5 0.812
SE7 0.752 SC6 0.818
SE9 0.835 SC7 0.803
SE10 0.819 SC8 0.772
KMO(Kaiser-Meyer-Olkin) Measure Overall : 0.888 SC9 0.838
Bartlett Test of Sphericity : x>=1232, df=15, p<0.001 SC10 0.808
SCl11 0.797
X]'O]”J‘?J‘7Loﬂ EH—‘:‘J‘ —9—?_?]}&} HOL%Q—ET‘E uﬂauﬂ}\ §1 ﬂtﬂ SC12 0.696
Oﬂ’]d’;ﬂz}ﬂd Lﬁl%*]’%‘o}%\q 1734/}“""4’] 46"]'7é SC13 0.740
o} Fio] A3wol KMO Skt 0.8885 LElom, 134 KMO(Kaiser-Meyer-Olkin) Measure Overall : 0.888
ARG B3k QolFA A} A} 7}o]zq]l(x2) £ 1232, A Bartlett Test of Sphericity : x*=1232, df=15, p<0.001
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Table 8. Correlation analysis.

Technician | Maintenance Self- Safety
education quality esteem culture
Technician i
education
Maintenance | ) gy -
quality
Self- 1 396w | 0,301 -
esteem
Safety
0.704%** | 0.772%%* | 0.473%** -
culture
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Table 9. Regression analysis (TE — MQ).

Dependent

variable = S-B ; p p
Maintenance | 0-900 | 0.2284 | 3.94 | < 001

quality 0.788 | 0.0593 | 13.26 | < .001 | 0.680

R?=0.463, F=177 (p<0.001), DI¥=2.06

E10. 3| EN 2l (Lg=H - XjolESL

Table 10. Regression analysis (TE — SE).

Dependent
variable B SE ¢ p p
<
Self. 2295 | 02687 | 8.54 001
esteem | 0430 | 0.0697 | 6.17 | < .001 | 0.396

R?=0.157 F=38.1 (p<0.001), DW=2.10

1. 5 2M 2o (usEd — A ES

Table 11. Regression analysis (TE — SC).

Dependent

variable G o ’ p p
Intercept 1.024 | 0.2006 | 5.10 | < .001

Safety 0.738 | 0.0521 | 14.18 | < .001 | 0.704
culture

R?=0.495, F=201 (p<0.001), DW=2.23
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Table 12. Mediation effects analysis results (education O safety culture O mechanic quality).

Type Effect B S.E 16} t D
Indirect TE = SC = MQ 0.473 0.0586 0.408 8.07 < .001
TE = SC 0.738 0.0518 0.704 14.25 < .001
Component
SC = MQ 0.64 0.0654 0.58 9.78 < .001
Direct TE = MQ 0.315 0.0686 0.272 4.59 < .001
Total TE = MQ 0.788 0.0591 0.680 13.32 < .001

E13. T

=4 2ot (ns=d 0 XAotESH O HH|E2)

Table 13. Mediation effects analysis results (education O self-esteem [0 mechanic quality).

Type Effect B S.F 16} t D
Indirect TE = SE = MQ 0.066 0.027 0.057 243 0.015
Component TE = SE 0.430 0.069 0.396 6.2 < .001
SE = MQ 0.154 0.058 0.144 2.64 0.008
Direct TE = MQ 0.722 0.063 0.623 11.43 < .001
Total TE = MQ 0.788 0.059 0.680 13.32 < .001
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Table 14. Hypothesis testing results.
Hypothesis Testing results Test
H1 TE—MQ (68.0%) Accepted
H2 TE—SE (39.6%) Accepted
H3 TE—SC (70.4%) Accepted
H4 TE—SC—MQ (40.8%) Accepted
HS5 TE—SE—MQ (5.7%) Accepted
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