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Factor Analysis of Acceptance on the Novel Lighting Devices
for Children’s School Buses
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ABSTRACT

The study aims to introduce three new lighting device technologies designed to improve the visibility and
awareness of stopped school buses, especially during nighttime, to enhance the safety of children boarding
and disembarking. Recent accidents involving various school transportation vehicles underscore the need for
effective child safety signals. Analysis of traffic accident data from the Korea Road Traffic Authority’s system
indicates significant differences between daytime and nighttime incidents. Existing research suggests current
lighting devices are inadequate in safeguarding children. Therefore, the study seeks to propose new technologies
that better alert surrounding drivers to stopped school buses, compared to existing devices, and explore factors
influencing the adoption of technologies like road projections, VMS, and line lamps.
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Table 1 Obligations related to children’s school bus safety
by the road traffic act
Police Agency (Safety obligations)
Article Fines
Road traffic law 2, 39, 51, 52 ~
53, 563—-2, 53-3 | 156, 160, 161
53—4
Road traffic law 22, 31, 31-2 88 93
Enforcement Decree 87-3 ’
Road Traffic Act 34, 35, 37,
Enforcement Rules 372, 37-3, B
37—4
Table 2 The automobile management act
Ministry of Land, Infrastructure and Transport
(vehicle—related)
Rules on performance and standards of automobiles
and automobile parts
Passenger Transport Business Act
Enforcement Decree of the Passenger Transport
Business Act
Passenger Transport Business Act Enforcement Rules
Automobile Management Act
Automobile Management Act Enforcement Rules
EREWEH Al H oA ojdlo] B A b A
9 Bl o3t P2 Table 13} 7t}
HEILFT A% oo ZIW A Ay} T W
As2F W AFg AR A el etk 2], o AEAF £
TR, ol AAE AL SFANIR A, AR EAL &
FAI AT, AFsAkRE s ARk
A&t Sl
2.2. SEHA| Folot Hey
Lamp (G34=)) & ojdeol &9 <HdS 7glstr] $13)
AxE 2 A5 )it o] X &S 53] olol&
o] Folalshz Aol M 259 A1 R12lE wal, T
Apeg ERAE A o]-o) ] EAE HE ] Ak o
5 Stk ofdo] Fa A FEAE ofdolES] wE
S gt % XA, wEHrs A VEE
Frato] AX|Eojof i, of-o] 59 FA& A717] St
AL Bee wgehs Fad QoY
Road Projection> EZof o]u|A BIAE S FALsL
NSkt MEtE X 163, M3FE, 2024
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Fig. 2 PLS—SEM model

81



g719 - dn

2oAEE Y

. Z1

Table 3 Verification statistic standard of PLS—SEM

Verification Items ‘

Verification criterion

Reflective model

Internal Consistency

Cronbach’s Alpha = Recommended more than 0.7

Composition
Reliability Reliability Recommended more than 0.7
Factor Loadings Recommended more than 0.7
’ g (If serach study, can be accepted =At least of 0.6)

Convergent T—value 95% Reliable Level = more than 1.96

Validity AVE Recommended not fewer than 0.5

. Cro§s Cross loading on All potential Variables
Discriminant Loading

Validity Square Root

AVE

More than Highest of Correlation Coefficient

Formative model

T—value

95% Reliable Level = more than 1.96

Validation VIF

Recommended less than 5.0

Gefen—Starub

Recommended not fewer than 0.5

Inner Model Verification

Bootstrapping Significance of Path Coefficient (P—Value)
Model R—-Square Good (over 0.26), Fair (0.13~0.26), Poor (0.02~0.13)
Su1F§b111Fy Goodness Square Root of R—Square of all Variables multiplied by Mean of
Verification of Fit Communality = At least of 0.1

Good (over 0.36), Fair (0.25~0.36),Poor (0.1~0.25)
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Fig. 3 UTAUT model
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®
4>

o
u
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G
w

2 AFeA = ofdo] B A TR 784 291S
2243171 98] Adell (2009) 9} Venkatesh et al. (2012)
9] 7l gRdoA HAoE HER A QAE P35t
o) r;}_

78 (Experience) & o#o|¢} {1 50| 53144
£ ulgg A] Geh o)sebx| o) A L AREE A

H
Alell gt o5l digt BE & skt
35711 (Performance expectancy)+ ©]&0] &&H
2 S3PgA 7Y o] o) 9] bl & nAeta B S Al
sz oll st Q12jo] of”lo] g} SR So Al vkt
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Table 4 Respondent profile

Experiment

Gender No. of people %
Female 170 56.6
Male 130 43.4

Age
20—-29 108 36.0
30—-39 93 31.0
40-49 78 26.0
50-59 48 6.0
> 60 3 1.0

Job
Business & Management 19 5.3
Engineer 16 5.3
Housewife 20 6.65
Ofiice worker 92 30.7
Research & Developmnet 19 6.3
Sales 28 9.2
Self—employed 16 5.3
Student ol 16.8
etc 42 13.8

Driving Experience

<1 year 91 30.3
1-5 years 50 16.7
6—10 years 37 12.3
11-20 years 19 6.3
> 21 years 103 34.3

o] Fold 4 itk

22127 (Facilitating Condition) & o]@o] Z3hH A

SIFA AHE-E A7) gk 7|Hte] EAgTHE WS
£ ottt AA QR e R SEdA] el gt

A4 HA oldllEd 7 Y FAANA EFS F T Y

S 71eet 4= qlek 3 58732 Ago] 7hHE s
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Table 5 Description variable definition
Index .
Observed variables Reference
Factor Survey
x1 Red lights identify Brookhuis
Experience X2 Driver's duty to look ahead &
de Warrd
x3 Willingness to drive safely | (2006) "
<11 Installing VMS
Improves safety
<12 Insta?ling Road Projection Adell
improves safety (2009) 19"
Performance <13 Installing Line Lamp Venkatesh
expectancy . improves safety et al.
s oht : p (2012)
Lighting devices provide an
x14 i ..
awareness for safe driving
<15 Lighting devices improve
b safety from traffic accidents
Easily understand the
x16 knowledge about lighting
device operation
. Knowledge of lighting device Venkatesh
FAC* Lo et al.
x17 operation is helpful for safe (2012) 17
driving.
<18 lighting devices have any
effect on my ability to drive
<5 If the lighting device is not
operating properly
lighting device will interfere Osswald
. x6 . .. et al.
Anxiety with my safe driving (2012)
May be nervous about 19
X7 unexpected situations at night
driving
Be easy to understand the
x8 | VMS text on children's school
buses.
Effort <9 The wording of Road Projection Vegtiaatle sh
expectancy will clearly to understand 201 2)'(17)
Be easy to understand the
x10 intention behind the Line
Lamp information
If a lighting device is promoted,
x19 o .
I am willing to use it
If famous influencer trust Adell
Social x20 lighting devices, 1 am willing | (2009),?
influence to use it Venkatesh
If my friends and family use (283221)1.“7)
x21 lighting devices, I am willing
to use it
Would be safer driving by
vyl following the prompts on the
VMS .
Would be safer driving by Iklzr(llgaet
Acceptability |  y2 following the prompts on the al
Road Projection (2019‘) 19
Would be safer driving by
y3 following the prompts on the
Line Lamp

* FAC: Facilitating Condition
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45 5 Sl ool gist 7))
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OE 7]1—4161— 2= Ol]:]_

3k (Social 1nﬂuence) 2 oFo]

1

SRtk

=] ”L_i SRR
Road Projecttion, Line Lamp) &
£ Fetste Wolnt,

obd 5

o) ]:]_
d (Acceptability) < 58] 3% (VMS,

8% 97k A

42. PLS TZWHA gy

7] Sl AF = 3

?"5’3}% AYHS (D) 9 EHO]'O% A

712 738 (Experience) &= 0.706
é 5 (Performance expectancy)-<
AFAC) = 0.814% 4 HgloH,
T- value%} AA] A2} BT 71X E RSk Blo R
A5t

A, A Q7 JAUFE A5 AEA
et H7lo|tt, X 3% A1) % (indicator reliability)
ahe 71E# 2 07010 A¥A) 22t Ao
Fm st s 7HA =4 ol tigt Frtolm, A4
SR S A SZH ek

AR, AFEFE F7He et ASEdE H7ke
AL} ARG &3] Q= A AAEY

AR el tigt F7Hs sk AE gvlskd, AEE

O
HLE Gl 7EPe 23

FEAFZ (AVE) 7]59]

é

R
27}
B
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S0
=
=

2l
7}

E

| V

55 F7F stk AR 25 T-valueghs W53}
3, BERAEFEAVE) s 25 hSehe 207 &
et 1 Y42 Table 63 2t}

A, BFE 7ol YA RS ke GARA,
A ZEFFEE o] &ato] HIHE 11ds _T_’ A M
t—valuegt >1.960142 wHEsjoksitt. “Y A% (Anxiety),

7Tel- (Effort Expectancy), 2184 %&F(social influence),
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Table 6 Reliability and concentration validity evaluation
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Table 8 Path analysis

Index
Factor | lie| CR | AVEs | AVEs
Factor Survey loading
x1 0.732 | 5.136
Experience X2 0.712 | 4.876 | 0.706 | 0.533 | 0.730
x3 0.909 | 13.139
x11 | 0.775 | 16.775
x12 | 0.762 | 15.965
Performance [ 3717 759 [ 25.322 | 0.813 | 0.570 | 0.760
expectancy
x14 | 0.835 | 35.138
x15 0.849 | 43.111
x16 0.885 | 55.115
FAC ; = . -
s x17 | 0.902 | 65.823 | 0.814 | .7318 | 0.855
x18 | 0.772 | 23.094

* Method suggested by Fornell and Larcker (1981)
= Method suggested by Gefen and Straub (2005)
w0k FAC: FAcilitating Condition

Table 7 Validity evaluation

Index
Factor |\ lwe | VIF
Factor Survey | loading

) x5 0.706 4.332 1.225

Anxiety
X7 0.942 9.044 1.225
x8 0.805 14.832 1.165
Effort X9 | 0707 | 8288 | 1.184

expectancy
x10 0.752 13.152 1.166
_ x19 0.861 12.814 2.226
_ Social x20 | 0715 | 7.854 | 1.829

influence
x21 0.963 23.355 2.211
vyl 0.767 16.578 1.204
Acceptability y2 0.735 15.407 1.216
v3 0.756 17.606 1.264

89 % (Acceptance Intention) o] HEE= o] AHS
T 7247 BT J1EXE Byt A
tEoR, SR %S 7 vheaAd A3 S8l VIF
= 7Rt} el gk 7S VIF < 5.0 71502 2%
sh= A2 Ao} sttt "2 BAA 7 A% (Anxiety), 7]
-3 (Effort Expectancy), A% 93 (social influence),
T892 % (Acceptence Intention) EF 27+ 5.00|3=
7155 Bk Ao® FAHT 1 U8 ¢l Table

73} 2},
TR, AREAL PLSTERA A HEAEN (]

ArsxotEsta X M16&, M3=, 2024

Index Path coefficient t—value
ie;;‘:;rt‘;’lcye 0518 6.451
Effort expectancy 0.326 4.419
FAC 0.188 2.319
Experience 0.144 2.102
Anxiety 0.107 1.963
Social influence —0.105 -1.961

R’ 0.651

GOF 0.663

= 50003], p<0.05) & AFE3H] 7 2419 (Path cofficient)
VAL gh= A2 w2k ® AR ul7ES= (Path Cofficient)
7} ulshe Y82 HER A 7} Q150 i3t 715
2= ov)3it) A1F = 0.05+ t—value>1.96% #Ae 4=
Ut} SFA T R4 Al F-8k= ‘plspm A= pikol Als
57| kol t—valueE A5 4FEste] A4S X3stsint
I W82 9] Table 83 #t}
SHANE F ﬂ*ﬁtﬂ 9} A 2138 AZAFEN

é

’35(0.518), 71d1=3(0.326), FX
0.144), A3 (. 107) AL8)4 4ek(-0.105)
FoF %ﬁﬂﬁiv}. 247} 9] t—valuedt 6.451, 4.419,
2.319, 2.102, 1.963, —1.196 2% t—value>1.96 7]5X]
£ FHste Zom BAH riAwo g BTt
RS} 2k A, R4= 0.651% 4159121 Good (over
0.26), Fair(0.13~0.26), Poor (0.02~0.13) 7]&3t< =t
o= o2 BHHY B4 B8 A5 (GOP) &
O 66322 A5 ow 714 Goodness of Fit >0.36
S FE35= Zlow BAEQI)

ojglo] FEWA T8 3%
Line lamp) F-&°l #|X:= Q91& 48 A3, ¥ A9
HERY ] W ARl 7dAd s (Performance
expectancy), 7]t =¥ (Effort Expectancy), %% %71
(Facilitating Condition), 743 (Experience), 27 (AnXJety),
A8 4] %8 (Social Influence) &% F 67k & #4153}

(Road Projection, VMS,

85
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Fig. 4 Final model
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