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Abstract The purpose of this study is to find the relation between the detailed categories of the
self-efficacy of workers in the field of railroad signaling and the detailed categories of their fatigue in the
use of analysis of moment structure(AMOS) model. A self-administered questionnaire survey of workers
in the field of railroad signaling had been conducted and a total of 341 copies were analyzed. This study
had the assumption that their general self-efficacy and social self-efficacy would negatively influence their
physical fatigue and mental fatigue. As a result, their general self-efficacy negatively influenced their
physical fatigue and mental fatigue, whereas their social self-efficacy didn’t influence their physical fatigue
and mental fatigue. Therefore, it is possible to reduce the fatigue of the study subjects by enhancing

corporate support to increase their general self-efficacy.
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<Table 1> Self—efficacy, Fatigue by General characteristics
Self-efficacy(Mean+S.D) Fatigue(Mean=S.D)
varable N seﬁ—egfigcy selfijfi‘iiaclacy total physical fatigue | mental fatigue total
sex male 341 3.67+0.436 3.37+0.531 3.59+0.410 2.90+0.767 2.36+0.777 2.60+0.767
(n=341) female 0 - - - - - -
20s-30s 30 354+0414 3.42+0.608 3.51+0.391 2.94+0.821 2.35+0.744 2.60+0.689
(::gei:) 405 193 | 365:0430 | 3360538 | 358:042 | 206+0882 | 240:0767 | 265+0765
> 50s 118 3.72+0.430 3.37+0.531 3.63+0.393 2.78+0.850 2.31£0.805 251%0.7838
educat-ion | high school 58 3700511 | 334t0553 | 360:07% | 2970798 23540715 263+0.708
level college 115 3.70+0.424 3430536 3.63+0.393 2.73+0.867 2.23+0.750 2.45+0.761
(n=341) = university 168 3.63+0414 3.34+0.520 3.56+0.387 2.98+0.880 2.46+0.807 2.68+0.781
Work type | shift work 84 360+0.402 3400601 3624039 2.92+0.801 2370761 2600714
(n=339) daily work 255 3.65+0.445 3.36+0.504 3.58+0413 2.89+0.887 2.36+0.787 2.50+0.787
Weekly work <40h 146 368+0.444 3.33+0.512 3.59+0.419 2.85+0.793 2.34+0.765 2.56+0.731
hours 41-4%h 100 3.63+0.406 3.32+0.508 3.55+0.379 2.89+0.855 2.29+0.663 2.55+0.706
(n=306) =50h 60 3.68+0.412 3.53+0.525 3.64+0.371 2.94+099%2 2.56+0.928 2.72+0.920
total 341 3.67+0.436 3.37+0.531 3.59+0.410 2.90+0.767 2.36+0.777 2.60+0.767

<Table 2> Exploratory factor analysis

The number of

questions to analyze

Variable Chronbach’s a
before analysis after analysis(questions no.)
general self-efficacy 17 124, 5, 6, 7, 8, 9, 10,11,12,13,16,17) 853
social self-efficacy 6 41,2, 3,5 716
physical fatigue 10 8(1,2 3 4,5 6,7, 8 952
mental fatigue 10 8@, 4, 5,6, 7, 8 9 10 957
<Table 3> Confirmatory factor analysis
Variable auest= | gy | MM mvr | ar | ace | Ne | R | TU | oAl | RMSEA
ons no. /DF
general intal | 16 26327 | 59 00w | 0913 | 0885 | 0843 | 0900 | 02 | 0898 | 0066
self- self-efficacy (103)
efficacy socel fral | 10 90.969 2676 | 0027 | 0947 | 0914 | 0912 | 0943 | 0923 | 0942 | 0.070
self-efficacy (34)
) ) - 506.488™
physical fatigue | initial 16 103 4917 | 0.043 | 0838 | 0787 | 0911 | 0928 | 0916 | 0.928 0.107
fatigue %706V
mental fatigue final 9 (.26) 3681 | 0.033 | 0937 | 0891 | 0967 | 0976 | 0.967 | 0.976 0.089

™ p-value<0.001
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S At FAHRYo| FEUFeEA ] g AFes oo e FFEIAS wEsglenz 7t v
AAstt. 2 A¥ <Table 4>} o] by 27| a5 & SAse BFE ol =2 AuIAVT Jde Ao
- 5,6,710, 11, 12, 179] 733, AF3 4 A7) Gzt g9lsiginh. S de] ddebdae AuASse] Ay
1,359] 3% % 10%3o] HE AE=dar, AAA 7 o] 0402 AHEFH ] HRAEE Fr) Fol ghdE)

1,2 3 59 43, A4 I2E 3 7, 89 109  BAES wEonE ZF gt AuaAvt vtk

SEFoR F 9ol HE Y=o SR A3t Fo] IR JTI<Table 5>.

HA|F B A FETES FHte] SR

=
A3 Aoz BT,

<Table 4> Goodness—of—fit of measurement model

Variable Factor loading Stand?;jéﬁ% factor Standardized error CR. SMC reliability
GSE 5 1.000° 0553 - 0.000 0.305
GSE 6 1.433 0.669 0.161 8.8%4 0.447
GSE 7 1.516 0.718 0.164 9.271 0516
general GSE 10 1,101 0581 0.135 8129 0337 a=0.828
self-efficacy
self- GSE 11 1.215 0612 0.144 8413 0.374
efficacy GSE 12 1.389 0.669 0.156 8898 0.448
GSE 17 1.267 0.668 0.143 8.89 0.446
SSE 1 1.000° 0.723 - 0.000" 0.523
social self-efficacy SSE 3 0.835 0.597 0.098 8517 0.356 a=0.701
SSE 5 0910 0.681 0.100 9.125 0464
PF 1 1.000° 0.893 - 0.000" 0.798
) ) PF 2 938 0.909 0.039 25.222 0.827
physical fatigue PF 3 915 0869 0040 2.9 0756 093
PF 5 959 0.856 0.043 2217 0.733
fatigue MF 3 1.000° 0.823 - 0.000 0678
MF 7 1.145 0.864 0.058 19.723 0.747
mental fatigue MF 8 1213 0.900 0.058 21.061 0810 a=0.942
MF 9 1.114 0.8% 0.053 20.929 0.804
MF 10 1.144 0.900 0.054 21.064 0810
goodness-of-fit of X°=354.369, df=146, p=0.000, CMIN/DF=2.427, RMR=0.034, GFI=0.900, AGFI=0.871, NFI=0.915,
measurement model IF1=0.948, TLI=0.939, CFI=0.948, RMSEA=0.065

<Table 5> Evaluation of the validity of measurement model

) Correlation between each variable
Variable
1 2 3 4
general self-efficacy 1.00
) 0.634
social self-efficacy 1.00
(.046)
hysical fatigue ol ek 100
prsical 1o (023 (019 '
mental fatigue ~123 et 618 1.00
¢ (037) (028) (022 '
construct reliability 932 957 89 781
average variance extracted 775 816 563 544

" p<001, " p<0.05
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HEH o 7S 7R AT= <Table 6>7} [Fig. 2] MUTHP<O.0D). WHA ARSIA 7] S5 3heh AA1 A 92 5
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<Table 6> Result of hypothesis examination

Path(hypothesis) Coefficient CR. p-value
general self-efficacy — physical fatigue -0.603 -2.687 0.007"
general self-efficacy — mental fatigue -0.830 -4.851 0.000™
social self-efficacy — physical fatigue 041 287 0.774
social self-efficacy — mental fatigue -.053 532 0.595
Goodness—of-fit of proposed model X*=354.369, df=146, p=0.000, CMIN/DF=2.427, RMR=0.034, GFI=0.900, AGFI=0.871, NFI=0.915,
IFI=0.948, TLI=0.939, CFI=0.948, RMSEA=0.065

" p<0.001, " p<0.01

-1.027
(-4.232)

Path coefficient is standardized & ( ) is a C.R. value.

[Fig. 2] Proposed model analysis
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