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ARTICLE INFO ABSTRACT
Available online 17 October 2014 Annually, more than 13 million students in Thailand ride sightseeing buses in making field trips. Resulting
Keywords: bus accidents may be attributed to the shortcomings of the bus drivers. This study investigates the users'
Bus expectations of drivers of sightseeing buses &0 advise tour bus businesses on how to improve travel safety in
Driver respanse to user needs. Two bus user groups (teachers and parents} in urban and rural areas were surveyed
Modeling for their expectations of sightseeing bus drivers in terms of age, experience, education, driving license,
Safety driving skill pertaining to the route, training, and snc drinking or smoking. Confirmatory factor analysis
Passenger showed that all seven indicators affect the expectations of users in rural zones; albeit only five indicators
were fitted with urban model by discarding experience and driving license indicators. Urban users gave the
highest priority to "no drinking or smoking’; while ‘training’ was of most concern to rural users. Additionally,
multi-group analysis found that the variable structures of the users’ expectations of sightseeing bus drivers
are homologous for urban and rural groups with some variables having dissimilar significance depending on
the geographical conditions of each area. It has been found that most accidents around the world were
caused by driver negligence similar to those found in Thaitand. So, these results and the potential interest of

this work can also be useful to readers outside Thailand.

@ 2014 Eisevier Ltd. AH rights reserved.
1. Introduction of 14 deaths and 163 injuries per crash {Thailand Road Safety
Research Center, 2012}, The leading causes of accidenis have been
1.1. Background derived from numerous indicators such as buses not being suitable for

use, damaged roads and hazardous road conditions and inconsiderate
Field tips allow students to acquire knowledge directly from driving behavior on the part bus drivers. jedwanna and Howimanpormn
existing educational sources outside the classroom. Such educational {2011} found factors influencing a large-sized bus accident occurrence
activity improves the learners® intellect and social skills by providing in Thailand caused by a driver by only 17.95% and vehicle only 10.26%;
a more profound understanding of the objectives of a subject or topic. while the accident derived from mutual factors between driver and
For this reason, the Thai government has irnplemented a policy that vehicle 12.82% and between driver and road condition 30.77%.
students take one field trip per academic year (Ministry of Education, Hensher (2013) reported that friendliness of the drver and the
2009); there were 13,157,103 students at schools affiliated with the smoothness of the ride are the major Sefvice Quality Indices and
Royal Thai Ministry of Education in the year 2011 {Ministry of driver behavior is one of the chief factors affecting service operators.
Education, 2011). The arangement of a field trip includes booking
sightseeing buses for group travel, and there may be associated risks of . . .
an acrident depending on several indicators; e.g., the bus quality, the 12. The concept of users' perception of risk
b“"f driver's behavior, geometry of the road and traffic conditions Road risk refers to a chance of accidents eccurring to road users
(M;;za 'et.al.,;%% iand in 2011 or lesses during a journey that can be classified into two types
involt\? :;??acgden;s {a}?o yalln Thai ?Diﬁg‘é[i}%t iillé?rfgeinb;:easv:::;; including (1) objective risk is the risk which can be measurable
TS considered as “statistical risk” or “real risk"; and (2) subjective risk
is relied on personal sentiment—also called “perceived risk” in
which each individual shows different risk perceptions hinging on
their experiences {Machin and Sankey, 2008; Maestracci et ai,
2012; Siren and Kjeer, 2011) that can be measured from methods of
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attitude measurement and psychological scaling (Sj6berg, 2000).
According to previous studies relating to driver's risk perception
and driving behavior (e.g. Machin and Sankey (2508), Maestracci
et al. (2012), Simgekoglu et al, (2013), Siren and Kjar (2011)) found
that subjective risk exhibits positive relationship with driving
behavior; however no studies identify the measuremnent of sub-
jective risk of sightseeing bus users. Hence, this study purposefully
considers subjective risk occurring to such users in the same
concept with the study of driver's subjective risk, In this regard,
the definition of “users’ risk perception (subjective risk) is an
individual passenger prediction of something that causes a like-
lihood of accidents”

Accordingly, this study investigates the users' expectations
(subjective risk) of drivers of sightseeing buses to develop an
approach for the recruiting, selecting and training drivers of
sightseeing bus companies in accordance with users’ needs relat-
ing to safe travel. As considering the basic concept in economics,
users assign great importance to driver gqualification (i.e. driver
with high driving skills and route experiences) for each specific
field trip. When bus owner can't provide drivers with such
qualification, users will find another company. In business com-
petition, if bus entrepreneurs do not improve their services, they
have to quit the businesses. Hence, they need to improve and train
the driver in response to the expected qualification of users to
maintain the services {Cascetta and Carteni, 2013; Chang and Yel,
2005; del Castillo and Benitez, 2012; dell'Olio et al,, 2011).

1.3. Attributes characterizing the bus drivers

Previous studies have reported the interesting finding that bus
drivers tend to be a major factor affecting a passenger's decision
whether to use a bus for travel (de Ofia et al, 2012; del Casiillo and
Benitez, 2012; dell'Clio et al,, 2010; Gonzidlez-Diaz and Montoro-
Sanchez, 2011; Hensher et al., 2010; Hensher, 2013; Hensher et al.,
2003; Stradiing et al, 2007; Wang et al, 2002}, and factors that
significantly affect the safe driving of cars and buses have been
deduced. These factors include;

@ Age: Chung and Wong (2011) noted that age affects the driving
efficiency as a consequence of health problems. Additionally,
Lourens et al. (1989} examined the relationship between age
and accident rates and found that drivers aged 35-65 years
have lower rates of accidents than other age groups. Phillips
and Sagberg (2012} specified that aging is more likely to cause
a crash owing to the phenomenon of microsleep. Clarke et al.
(2006) and Karacasu and Er {2011} found that a younger group
possibly poses increased accident risks over middle- and oider-
aged groups.

@ Fxperience; Many researchers have reported that work experi-
ence has a reverse relationship with accident occurrence
(Clarke et al, 2006; Tseng, 2012),

¢ Driver’s educational level: Chung and Wong (2011) and
Phillips and Sagberg (2012) presenied minor relationships

Table 1
indicators affecting bus drivers’ behaviors.
Author (year) Type of Dependent var independent var. Vehicle Analysis Significant
risk type methed variables
Bunn et at. (2013} Objective  Injured {Dummy: yes/no) Gender Truek  Odd ratio Gender
Age Age
Philiips and Sagberg Objective  Road accidents (Dummy: yes/uo} Frequency of driving Car Logistic Age
{2012) Leval of education regression Eevel of education
Years having driver's Years having drives’s
license license
Tseng (2012 Objective Havingat feast one at-fault accident Age Bus Logistic Drivers' experience in
(Dummy: yes{no} Education regression years
Driver's experience in Kilometers deiven vearly
years Use of an automatic
Kilometers driven yearly vehicle location system
Use of an automatic
vehicle location system
Chung and Wong  Subjective Perceived health cenditioncompared with Age Bus Ordered logit  Age
(2011) samegeneration {Worse/ similar/better } Daily average working model Dnaily average working
hours hours
Chen and Chen Objective  Driver-injury frequency (3 level) Gender Truck  Logit model Gender
201} Age Age
Karacasu and Er Objective  Fundamental faults in the accidents Gender All Chi-squared Gender
{2011} occurred {12 case) Age test Age
Peck {2011) Objective  Crash and violation {Number in 1year} Training Car Multiple Tratning
regression
Mayhew {2007) Education Car Literature Education
Training Training
Clarke et al. (2006} Objective Types of accident (6 type) Age Car Chi-squarad Age
Briver's experience test Driver's experience
Chang and Yeh Chiective  Alcohol consumption Fatal drunl driving Car Poisson Alcehol consumption
{2004) accident regression
models
Abdel-Aty and Objective  Traffic accidents while drivingunder Alcoholfdrug involvement  Car Chi-squared Aicoholfdrug
Abdebwahab the inflzence ofaicohel{drug test involvement
(2000)
Lourens et al, Objective  Annual mileage with accidents Sex Car ANOVA Age
{1999) Age

Education
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et al (2012), Roman =t al. {2014}, and dei Castilio and Benitez

between educational background and crash incidence, while
{2012) indicated manners of the driver is an important factor

Lourens et al {1399} found no relation between the two

indicators.
® Training: Peck (2011} found

that training may increase a

driver's ability to solve unexpected problems, subsequently
making driving safer and reducing the accident risk. de Ofia

Tahle 2

Example of differences of analysis method between this study and previous studies.

affecting user's quality perception and satisfaction.

® No drinking and smoking: Many previous studies show the
driver significantly reduces the risk of road accidents {Abdel-

Aty and Abdelwahai, 2000; Chang and Yeh, 2004).

CFA
Concept:

Regressioi Analysis
Concept:

ANOVA
Concept:

Chi-sguare test
Concept;

— It is a measurement mode
comprising observed variables used
for considering on whether each
indicator can verify the factors of
lagent variable, i is also applied to
confirm empirical and theoretical
data (Byrne, 2012; Thompson, 2010).

Nuji hypothesis;

— It involves the siudy on relationship
between & dependent variable (data

collection is required) and
independent variables {data

collection i¢ required) {(Washington

et al, 2003).

Null hypothesis:

Ir encompasses the examination of

relationship among dependent variables
regarded as quantitative variables; while

independent variables are categoricat
variables,

Null hypothesis:

It {nvolves the examination of
relationship between two categorical
variables.

Null hypothesis:

The model that is 2 good fit to the data
is easily rejected.

Expertence

Education

Delven Heense

Training

{ Ho smoking and
trinking
According to figure, subjective risk

{users’ perception) can be measured

from 7 Indicators having factor

Subjactive risk ¥

loadings that indicate the importance number of injuries or deaths) depending

of each indicator and reflect the
degree to which it can be factors of
users' perception,

Advaniage:

— It is easy to operate because all data
caa be gathered from users.

— CFA offers a very strong analytic
framework for evaluating the
equivalence of measurement models
across distinct group (e.g. area)
{Browmn, 2005).

— CFA is the ability to estimate the
relationships among variables
adjusting for measurement erroy
that mean they are perfectiy reliable
(Brown, 2006).

Disadvantage:

— The specification of CFA is strongly
driven by theory or prior research
evidence (Brown, 2608; Thormpson,
2010).

- [t only confirms factors but cannot
be used for prediction.

There is no significant jinear correlation
between a dependent variable and
independent variables,

Ojectiva risk

Fram figure above, it describes that
objective risk {or variables on accident
statistics such as number of accidenss,

on 7 variabies that their regression

coefficients reflect the influences of each

variable.

Advantage:

— The model can be used for
prediction.

— Regression madel outputs are
rejatively easy to interpret and
communicate to others, numerical
estimation of regression models is
relatively easy (Washington ef al.
2003),

Disadvantage:

— Large number of data from accident
statistics is requived for the analysis
{Thailand doesn’'t have the statistics

of sightseeing bus accidents. It
shows only statistics of torai bus
accidents).

— It has some limitations on technique

used for detecting multicolinearity
(Washington et al., 2003),

The population means of the firstfsecondf

third factor {genderfeducationjage) are
equal.

Advantage:
— it shows the simplicity in the
analysis

Disadvantage:
The analysis results can only indicate

i.e. Driver's genderfeducation/age has a
significant effect on the fundamental
faults when an accident occurs

Advaniage:
— 1t shows the simplicity in the
analysis

Disadvantage:

The analysis results can only indicate

whether mearns of dependent variables in the relationship between independent
each sub-group of independent variables variables and a dependent variable via a

are different. It cannot be used to
compare the significance of each
independent variable.

paired comparison. So, ts method
cannot verify the extent of significance
of each independent variable.

Nete: 0 is observe variabie, © is latent variable.
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As summarized in Table 1, most relevant studies have focused
on private cars and buses, and the drivers of sightseeing buses
have been overlooked. The analysis methods employed in prior
research include logistic regression, multiple regression, ordered
logit approaches, chi-squared testing, and analysis of variance
(ANGVA). This study applies CFA, a statistical analysis technique,
to confirm whether indicators affecting users’ expectations of
drivers of typical buses, as determined in previous studies, can
be applied to drivers of sightseeing buses.So, an exampie of
differences of analysis method between this study and previous
studies can be illustrated in Table 2,

2. Methedology
21. Confirmatory factor analysis

CFA is a rechnigue used 1o verify or ensure that relationships
among indicators are as expected through the analysis of struc-
fural validity. In the measurement, researchers must know the
structural relationships of factors, or know which types of rela-
tionships should exist or which factors have strong relationships
with one another, and can therefore be grouped in the same
component. In other words, if factors are non-correlated, they will
be grouped in different components. CFA has been commonly
considered as applying a measurement model to the analysis of
structural equation modeling (SEM), which can determine the
relationships between latent variables and observed variables as
demonstrated in Fig. 1. In the figure, & is the vector of latent
exogenous variables; X is the vector of observed variables; 4 is the
factor leadings; and & is the error variance and covariance. In
terms of validating the model construction, the component ana-
lysis of statistical values was conducted to examine the validity of
the model in line with empirical data as iHlustrated in Table 3, in
which five indicators, namelyy? /df, the standardized root-rmean-

Fig. 1. Parameters of the measurement model! (modified (Brown, 2008)}),

square residual {SRMR), the root-mean-square of the approxima-
tion (RMSEA), the comparative fit index {CFI), and the Tucker-
Lewis index {TLI) were applied.

2.2, Muiti-group CFA

Multi-group analysis is an analysis of invariance across groups
{e.g., gender, areas, races and culture), and has been widely applied
in measuring model validity (Brown, 2008; Koh and Zumbo, 2008}
Such studies have examined whether model parameters of Popu-
tation A are homogenous with those of Population B, CFA pre-
dominantly comprises the folowing.

(1) Testing invariance of form checks that the theoretical model is
consistent with the empirical data of each population group
comprising a number of variables in the model; the specified
characteristics of structural relationships among variables are
similar for all groups; the parameter matrices in the measure-
ment model are of similar size; and all the groups have
equivalent matrix forms and matrix moedes {Cheung and
Rensvold R, B, 2002}

(2} Testing invariance of parameters in a model measures the
variability of parameter muatrices as the next step of testing
equal form. It involves gauging the invariance of parameter
matrices serving the least restriction (i.e, posing the fewer
specific reguirements) to gauging those serving the greatest
restriction as follows (Brown, 2006).

— Testing invariance of the factor loading matrix to examine the
homogeneity of the relationships among the group of
latent variables and observed variables as shown inn Fig, 2
{A) and (B) for the equal loading group, and Fig. 2(C) and
(D) for theunequal loading group.

— Testing invariance of the intercept matrix to compare the
intercepis between two groups as illustrated in Fig. 2
(A) and (C) for equal intercepts, and Fig. 2(B} and (D) for
unequal intercepis.

— Testing invariance of the indicator error variance matrix to
measure the internal consistency of chserved variables
among groups or to imply that, for all groups, the observed
variables can be appropriately used as indicators of the
latent variables.

— In assessrment of the model of measurement invariance
testing, the study applies a likelihood-ratio test, which is a
test of the heterogeneity of chi-squared for each null

Table 3
Formnlas, descriptions, and cat-off vatues of model fit indices.
Model fit index Formuta Description Cut-off
value
2df Far{N-1} The statistical vaiues used to test the null hypothesis that covariance matrices of a sample group and p>0.05

population group are equivalent. If the resuits are statistically significant, the model form is not fitted.

Additionally, significant results can be readily cbtained for a reasonably large sample group whereas
chi-squared for a small sample group {less than 100 individuals} is too high and the model is less

rveliable
72 /df Kine (2009) - Proportions between y2values and degrees of freedom <3
SRMR® Wu et al. (2009), and m The average of residuals based on a comparison of variance-covariance obtained by a sample group <008
Hu and Bentler (1989} Vie : and estimated parameters
RMSEA” Steiger (2007} 2_d, The values of fitness between the mode] form and covariance matrix of population <007
I—n
CFI” Hu and Bentler {(1999)  y___mdd ~dn0 Comparison of the y?values among the models which are a logical subset of each other to test =050
marliz; ~dfrey ~ i8] 5 gpecification on whether sub-models are inaccurate from the rmain models
= 0.80

TLE® Hooper et al. {2008) (Gl ~ i)
(;El;djg)-i

Cotnparison of the y2values among the models which are a logical subset of each other to test
a specification on whether sub-models are inaccurate from the main models

Naote:

3 ry=standardized residuals from a covariance matrix with j rows and k columns; p*=number of nenduplicated elements in the covariance matrix.
o 13 =x2values of the target modet; dfy =dfof the target model; xﬁ:f’\ralues of the baseline mode); dfy==df of the baseline madel.
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hypothesis by evaluating a model fit and considering the
significant degrees of freedom. Its notification of non-
significance employs a model of fitness of the sample
groups {A.Bollen, 1989; Cheung and Rensvold R. B, 2002}

3. Research design
3.1. Conceptual framework

The study aims to confirm the indicators relating to the drivers
of sightseeing buses that affect users’ expectations (subjective
tisk). Seven indicators were obtained, corprising five indicators
from the reviews of previous research on other vehicle types,
namely age, experience, educational level, training, and drug
abuse, and two other indicators, namely holding an appropriate
driving license and driving skills pertaining to the route (hereafter
referred to as route skills), which are conceivably considered by
the authors as leading indicators that might affect the behaviors of
drivers of sightseeing buses. Unlike normal bus drivers usually
driving in the same routes each day, the focused attention on route
skil attribute was demonstrated in this study as sightsesing bus
drivers is expected to familiarize in different routes, in that thay
need to drive more carefully in the accident risk areas and have
ability to suggest whether route should be avoided. The skilled
drivers who can frame the route plans could affect users' percep-
fion on safety confidence along the journey, Likewise, most
customers are children who have less self-help than aduits when
an accident occurs, so it is Emportant to select skilled and knowi-
edgeable drivers to reduce accident risks. The similarities/differ-
ences of expectations of drivers of sightseeing buses were
compared for urban and rural residents as illustrated in Figs. 3-4.

A
A
- 3 Group 1 = Group 2
;
t
i
i
: >
3
C
A Group 1
Group 2
X
g ol

These attributes have been found in relevant to the studies on
normal buses. From prior analysis, all the above attributes should
also be related to the sightseeing cases because of the similarity of
vehicle size and the number of passenger that lead to the same
driver responsibility. However, since there are no studies on
sightseeing bus for school trips, it is important to study if this
latter type of trips is affected by the same atiributes as normal
buses and if there are some new attributes that can be relevant to
the top of those listed above.

3.2. Sompiing, study area and surveying

The province of Nakhon Ratchasima was selected as the study
area. The province had 495,656 students (3.77% of Thai students) in
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DR
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lz =33.990.d~=13,p= 0<Oﬂ13,2‘1!df—= 261, RMSEA = 0.058, CF! = 0,988, TLt = 0.902, SRMR = 0.026
** Significend et p < 0.01 and standardizad coafficient cbiafed using Mpius 6,12

Fig. 3. CEA for the urban area, = 33.890, df= 13, p=0.0013,2[df=261,
RMSEA=0.058, (F1=0.988, TLI=0.962, SRMR=0.026 ** Significant at p< 001
and standardized coefficient obtained using Mplus 6,12
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Fig. 2. Graphical depictions of various forms of measurement invariance and noninvariance (Brown, 2006). (A) Equal Joadings and intercepts. (B) Equal loadings, ynequal

intercents. (€) Unesgual loadings, egual intercepts. {D) Unequal loadings and intercepts.
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2011, which is second only to the number of students in the capital
city of Bangkok (Ministry of Education, 2011). The province, one of 77
in Thailand, includes the largest city {Nakhon Ratchasima) in the
northeast of the country and is the country's third largest region,
covering more than 20494 km?, Traveling from the city of Nakhon
Ratchasima to other regions in the province is convenient as the
province is the gateway to the country’s northeast and approximately
259 km from Bangkok. The province has many tourist atiractions
that are seemingly suitabie for school field trips in terms of history,
geography, community studies, and science.

The survey was carried out by holding face-to-face interviews
because this format provides clear resuits and can be used to
efficiently select sample groups corresponding to the study purpose.
Additionally, the survey participant can be observed simulfaneously,
improving the accuracy of data collection within the survey schedule.
The study area was dlassified into seven zones covering the overall
provincial area, There were 966 participants in the survey, including
teachers and parents. The questionnaire asked the participants to
score their expectations of sightseeing bus drivers related to seven
indicators with the question 1 think it is important that ..."; each
expectation was scored on an integer scale of 1-5, with a value of
1 being the ‘unimportant’, 3 ‘immaterial’, and 5 ‘very important’, and
the seven questions relating to the seven indicators were as follows:

Q1: Drivers should be between the ages of 30 and 45 years
Q2: Drivers should have at least 5 years of driving experience

o030 =, Route axperl - 0.497~
Raqag | S e

0.0013,

7" =33.200, =13, 5= .
"~ S atp < 0.01 and

, RMSEA = 0.058, OF} = 0.938, TLI = 0.982, SRMR = 0.626
¢ obtained using Mplus 6.12

Fig. 4. CFA for the rural area. ;> =33.890, df=13, p=0.0013, */df=2.61, RMSEA=
0,058, CFI=0.988, TLI=0.962, SRMR=0.026 ** Significant at p < 0.01 and standar-
dized coefficient obtained 1sing Mplus 612

Q3: Drivers should have no lower than a secondary-school
quatification

Q4: Drivers should possess a license appropriate for the vehicle
Q5:; Drivers should have route knowledge and route skills

6: Drivers shouid attend training courses arranged by com-
panies and/or other organizations

Q7: Drivers should not drink or smoke while driving

4. Results
4.1. Descriptive statistics

Survey results on the expectations of bus drivers are presented
for 966, or 96.6%,0f the 1000 survey participants (respondents);
incomplete questionnaires were excluded. Table 4 shows that
4731% of respondents were male. In terms of education levels,
respondents had highest levels of education corresponding to
primary school {10.04%), Mattayom 3 (secondary school, grade 9)
(10.04%), Mattayom 6 (high school, grade 12) or a vocational
certificate (15.94%), diploma certificate (4.14%), a bachelor's degree
(53.93%), and higher than a bachelor's degree (9.73%). In terms of
status, 54.24% and 45.76% of participants were teachers and
parents respectively, Finally, 74.84% of respondents were rural
residents and 25.16% were urban residents. Due to Thailand's
Education Expansion Policy aiming to provide equal access educa-
tion for all areas, the number of rural schools was significantly
greater than urban schools leading to a larger rural sample group.

Table 5 iHlustrates the scores of the uset's expectations of bus
drivers obtained by interviewing school board members, teachers
and parents. The results were categorized into urban and rural
zones. It was found that in urban areas, the indicator ‘route skills’
had the highest average score of 4.74 (SD=0.535), followed by 'the
driver holding the appropriate license for the vehicle’ {average=
4.7, SD=0.484); meanwhile, the lowest average score was for
‘education not lower than secondary school' {average=4.21,
SD=0.910). In rural areas, there are two indicators had the highest
average score, ‘route skills' again (average=4.65, SD=0.638) and
‘the driver holding the appropriate license for the vehicle' (average
=455, SD=0.667). Akin to the urban zone, ‘education not lower
than secondary school’ had the lowest average score (average=
4,02, SD=1.054).

For Table 6, a test of hypothesis “whether expectations of each
indicator differ between urban and rural areas” was conducted
using a i~test, The first step involved examination of equality of
variances of each question by Levene's Test and found a significant

Table 4
Characteristics of the sample group.,
Samples categories Urbar area Rural area Total
N Percent N Percent N Percent
Gender
Female 125 31.44 384 531 509 52,69
Male 118 48.56 339 46.89 457 4731
Education
Primary school 11 453 49 6,78 &0 5.21
Matayom 3 {Grade 9) 14 576 83 11.48 97 10.04
Mattayom 6 (Grade 12} fvocational certificate 32 1337 122 1687 154 15.84
Diploma 18 741 22 3.04 40 4.14
Bachelor’s degree 155 63.79 366 50.62 521 53.93
Higher than bachelor's degree 13 535 81 11.20 94 9.73
Status
Teacher 122 50.21 402 55.60 524 54.24
Parent 121 <9.79 321 4240 442 45,76
Total 243 723 966
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Table 5

Mean and standard deviation,
Qualifications of drivers Urban area Rural area Total

X s.D. X 5.D. x 5D.

Age of 30-45 years 443 0.635 4.27 0.836 431 0.793
Driving experience of at least 5 years 4.44 0.589 4.49 G.730 4.48 0.697
Education to at least Matayom 3 (Grade 9} 4.21 0.910 4.02 1.054 4.07 1.023
Having iicense appropriate for the vehicle 470 0.484 465 0.667 466 0.626
Having route skills 4,74 0,535 4.65 0.638 457 0.614
Being trained by the company or other agencies 4.47 0.712 4.39 0.834 4.41 0.8G5
Mo smoking or drinking 4,66 0.5304 445 0,998 4,51 0.957

Table 6

Independent sarmples test,

De the expectation scores differ
between urban and rural areas?*

Qualifications of drivers Levene's test for equality of variances® t-test for equality of means”

F p-value t df p-value
Age of 30-45 years 12.27 0.000% 314 5442 00027 Yes
Driving expeiience of at least 5 years 740 0.007% —1,06 5108 . 0280 No
Education to at least Matayewn 3 (Grade 9) 446 0.035™ 246 2.65 4772 No
Having license appropriate for the vehicle 840 0.004* 142 571.5 0156 Na
Having route skills 10.86 0,001 198 491.2 0.049" Yes
Being trained by the company or other agencies 7.63 0.006™ 1.43 482.5 0152 No
No smoking or drinking 19.21 0.000 3.14 51240 Q002+ Yos
? Hy: Variance of expectation score in rurat area==Variance of expectation score in urban area.
b Equal variances not assumed.
© Hp: Average expectation score in rural area=: Average expectation score in urban area.
** Gignificant at 95% confident.
Table 7
Martrix correlatior, Cronbach's Alpka, KMO index and Bartlett's test of sphericity.
Indicators Matrix correfation
il 2 3 f S5 i5 7
Urban area
n Age of 30-45 years H
2 Driving experience of at east 5 years 0.053 1
B Education to at least Matayom 3 {Grade 9} 0.507+ 0.020 1
fa Having license appropriate for the vehicle —0.053 0.170" —0.140% 1
R Having route skills 0324 0016 0.199% 0.128% 1
18 Being tzainied by company or other agencies 4335+ 01267 0403 0081 0.304%" 1
17 No smeking or drinking 0.441% -0.078 0.414% - 0,056 2.485™ 0,545 1
Cronbach's alpha=0.661, KMO=0.708, Bartlett’s test of sphericity: »*=343.898, df=21, p < 0.0001
Rural area
i Age of 30-45 years 1
r Driving experience of at least 5 years 0.465% 1
B Education to at least Matayom 3 {Grade 9} 0.517 02807 1
fa Having license appropriate for the vehicle 0.251% 04127 0.087% 1
5 Having route skitls 0.259* 0.394% 010 = 04207 1
5 Being trained by company or other agencies 0.472% 0398 04677 0.243% 343 1
7 No smoking or drinking 0.448% 0.407* 0.355* 0.254** 0,332 0.601* 1

Cronbach's alpha=0.794, KMO==0.811, Bartlett's Test of sphericity: z2=1448.177, df=21, p< 0.00(1

* Pearson correlation is significant at the 0.05 level {two-tailed).
** Pearson correlation is significant at the 0.01 level (two-tailed).

Mallery, 2003}, In both urban and rural areas, Cronbach's alpha

difference of variances of expectation scores between all items
coefficients of observed indicators are more than 0.5. The correla-

with a 95% confidence interval. According to the i-test results,

expectations of drivers were disparities between urban and rural
groups in three indicators including “Age of 30-45 years”, "Having
route skills®, and “No stoking or drinking” at 95% confidence level
with p-values of 0.002, 0.049, and 0.002, respectively. Hence, the
study required multi-group confirmatory factor analysis to con-
firm components of users’ expectations of drivers in each area.
In Table 7, Cronbach’s alpha was used to measure the reliability
of the tool, and values greater than 0.5 were accepted (George and

tion analysis results of the seven observed variables in the
measurement model of the user's expectation of bus drivers
ilustrate that the correlations among all 21 pairs of variables are
not equal to zero at a significance level of 0.01 with positive
coefficients in the range of 0.126 to 0.5450.087 to 0.601 and for
urban and rurat areas, respectively. Therefore, the findings elicit
the actual relations among ocbserved variables with the same
directions (i.e., all coefficients were positive). Considering the
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Table 8

Tests of measurement invariance of users’ Expectations in urban and rural areas.
Modei P df 2ldf P RMSEA (80% CT) CFE T SRMR
1. Equai form 33.890 13 2.61 00013 0.058{0.034-0.082) 0.988 0.862 G.025
2. Equal factor loadings” 183.204 24 7.63 < 0.0001 0117(0.102-0.133) G910 0.842 0.089
3. Equal indicator intercepts’ 185.765 28 6.99 < 0.0001 0.111(0,097-0.126) 0.905 0.857 0.084
4. Equal indicator ervor variance® 201.875 28 6.96 < (L0001 G.111{0.097-0.120) 0.502 0.858 0.085

Note;y? =chi-squared statistic; df=degrees of freedom; p=level of significance; RMSEA == root mean square of approximation; CFl=comparative fit index; TEl=Tucker-Lewis

index: SRMR=standardized reot mean square gesidual.
? Model is inconsistent with empirical data.

resufts of Bartlett's test of sphericity, as popularly applied in
testing whether a correlation matrix remains an identity matrix,
the value of chi-square in rural areas is 1448177 {df=21,
p < 0.0001), and the correlation therefore statistically differs from
zero at a significance leve! of 0.01. These results are consistent
with the analysis results of the Kaiser-Meyer-Olkin (KMO) index,
which appreaches 1 (KMO=0.811). In urban areas, chi-square was
343.898, and the correlation was therefore not equal to zerc
(df=21, p < 0.0001) at a significance level of 0.01; thus, the result
is in line with the result of the KMO index approaching 1
{KMO=0.708}. The findings indicate that the correlation matrix
of observed variables is not an identity matrix with adequate
relationships among variables in conducting the CFA to test the
construct validity.

4.2, Confirmartory factor analysis

CFA of users' expectations of bus drivers using Mplus version
6.12 showed that the measurement model has construct validity:
statistical values were chi-square =33.890, df-= 13, p=0.0013, chi-
square/df=2.61, RMSEA=0.058, C(Fl=0988, TLI=0962, and
SRMR==0.026. When comparing such values with criteria listed
in Table 3, all statistical values of the measurement model are
judged to be within the range of agreement; hence, it is concluded
that the model of users' expectation of bus drivers in the form of
the CFA theoretically has construct validity. According to
Figs. 3 and 4, the relationships between variables in the model
are comprehensively explained as follows. The expectation model
can be deduced from seven observed variables: (1) age, (2} experi-
ence, {3} educational level, {4) license ownership, (5) route skills,
(6) training, and (7) no drinking or smoking. After obtaining the
urban and rural models independently, only five variables are
found to exist in the urban model at a significance level of 0.01;
thus, such variables denoted as indicators specify the expectations
of bus drivers in urban areas. In terms of factor loading coefficients
{f)ihe observed variable with the highest factor loading is no
drinking or smoking (#=0.796), followed by training ($=0.693),
age (f=0538), educational level (#=0533), and route skills
(#=0.454)as the indicator with the lowest value.

For rural areas, all seven variables statistically indicate the
user's expectations of bus drivers in rural areas with a confidence
interval of 99%. In terms of factor loading coefficients (f). the
maximum factor loading was found for training (f=0.701),
followed by experience (f=0.698), no drinking or smoking
{#=0.673), age ($=0.669), route skills (F=0.497), educational
level (#=0.395), and license holder (f#=0.376).

4.3. Invariance analysis

In examining invariance in the measurement model, for urban
and rural groups, the study tests {1} invariance in the model (equal
form), which refers to the number of variables and forms of
variables in both groups and can be referred to as ‘configural

invariance’; {2) invariance in factor loadings or equal factor
loadings that are generally exemplified as ‘matric invariance’ or
‘weak factorial invariance™ (3) invariance in indicator intercepts,
which is also known as ‘scalar invariance’ or ‘strong factorial
invariance” and (4) invariance in the indicator residual or ‘strict
factorial invariance” (Brown, 2006). The analysis results based on
Muiti-group CFA are demonstrated in Table 8 as following details.

In test 2, which measured invariance of the structural para-
meters in factor loadings of observed variables under egual form
{test 1), the y?value of 183.204 insignificantly differs from zero at
the 0.05 level {p <0.0001), with y?/df =7.63, RMSEA= 0.117,
CFi=0.910, TLI=0.842, and SRMR=0.089. These values indicate
that the model unfitted the empirical data, Thus, under invariance
of the model form, the parameters in the factor loading matrix of
observed variables in a measurement model of users’ expectations
of bus drivers manifestly prescribe the dissimilarities of invariance
between zones.

In test 3, which investigates the invariance underlying test
2 together with the invariance of indicator intercepts of observed
variables, the y2value is 183204, and the correlation is insignificantly
different from zero at the 0.05 level (p < 0.0001), with y?/df =6.99,
RMSEA=0.111, CFI=0.905, TLI=0.857 and SRMR=-0.084. These indi-
cators confirm the unfit of the model to the empirical data. [t is thus
implied that under invariance of indicator intercepts of observed
values, a measurement model of users’ expectations of bus drivers
has discrepancies in variance between areas.

Test 4, as a measurement of invariance in test 3 together with
invariance of parameters in the variance-covariance matrix of the
residuals of observed variables, has a y?value of 201.875, which
significantly differs from zero at the 0.05 level (p < 0.0001), with
x%/df =696, RMSEA=0.111, CF[=0.902, TLI=0.858, and SRMR
=0.085; these values indicate not good fitting of the madel to
empirical dara. Consequently, under invariance of the model
parameters in the variance—covariance matrix of the residuals of
observed variables, a measurement model of users’ expectations of
bus drivers seemingly elicits the differences of variance
between areas.

In conclusion, the measurement model of users' expectations of
bus drivers statistically has invariance similarities between areas
in terms of the model form but dissimilarities between areas in
terms parameters in the factor loading matrix of observed vari-
ables; meanwhile, there is variance in indicator intercepts and
parameters in the variance-covariance matrix of the residuals in
the measurement of observed variables.

5. Discussion and conciusion

This study attempts to confirm the potential indicators affect-
ing the users' expectations of drivers of sightseeing buses by
surveying 996 respondents, CFA of urban and rural zones indicates
the construct validity of the model consistent with empirical
data according to seven indicators: (1) age; (2) experience;
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(3) educational level; (4) license holder; (5) route skills; (6) train-
ing; and (7} no drinking or smoking,.

5.1. Age

Driver's age indicator was confirmed by CFA as an indicator
expected by urban and rural users. ks priority given by users from
both areas was similar in the third rank thus consistent with the
study of Chen and Chen (2011} found that truck drivers age helow
25 and over 50 have a greater risk of accidents. The indicator was
also mentioned in other studies such as Phillips and Sagberg
{2012}, Chung and Wong {2011), Karacasu and Er {2011), Clarke
at al. {2006), and Lourens et al. {1999).

5.2. Experience

CFA confirmed driver's experience indicator as one of users'
expectations as similar to the study of Tseng (2012) and Clarke
et al. (2006). Just for rural area, users gave the priority of indicator
in the second rank. A reason is that such area lacks the skilled
drivers since most of them move to work in urban area. So, urban
users did nof expect proficient bus drivers as believed that all of
the hired drivers had driving experiences.

5.3. Educational level

CFA confirmed that education indicator was expected from
urban and rural users as one of driver qualification. In urban area,
users gave the priority to the indicator in the fourth order; while it
was in the sixth rank in rurai areas. It may be that users expected
drivers to know only traffic rules which do not need to have a high
level of academnic knowledge as consistent with the study of
Phillips and Sagberg {2012}, who found that academic level of a
driver only slightly affected the driver's behavior,

5.4, License holder

License holder indicator was confirmed by CFA only in rural
areas as shown in the seventh rank. [t is more likely that users
believed drivers who have license must be required and selected
in recruitment process by bus companies in urban areas, thus
being different from rural areas in which such process cannot be
implemented due to lack of drivers with local driving license
together with operation of bus services provided by small com-
panies. Drivers holding a license usually choose to work with large
companies according to job security reason.

5.5. Route skills

The confirmation of route skills indicator was indicated by CFA
as similar to the study of Tseng (2012), The indicator was given the
pricrity in the fifth order from users of both areas since sometimes
a field trip travel may need the route skills of drivers in challenge
road such as mountain route, etc.

5.6. Training

Training indicator was confirmed by CFA in both rural and
urban areas that was prioritized in the second rank for urban area
and in the first rank in rural areas as similar to the study of Pack
{2011) that found that training possibly tends to increase the self-
perception of drivers, promote cautious driving, and help drivers
to efficiently solve problems.

5.7. No drinking or smoking while working

CFA confirmed indicator related to no drinking or smoking
while working in urban and rural areas. The first priority of
indicator was presented in urban areas but it was in the fourth
rank in rural areas. The drinking and smoking behaviors of drivers
can be viewed into two ways: (1) from the perspective of safety as
mentioned by Chang and Yeh {2004) and Abdel-Aty and Abdel-
wahab (2000} and (2) to set a good example to students,

According to the results, sightseeing bus companies should
recruit and select drivers who possess driving gqualifications
consistent with the users' needs as follows. (1) Provide bus drivers
with an appropriate age range 30-45 years. (2) Consider experi-
ence in driving school buses of at least 5 years. (3} Provide bus
drivers with suitable levels of education at least Matayom 3 (Grade
9). (4) Rigorously check licenses appropriate for the vehicle.
{5) Match difficult routes with skilled bus drivers, especially routes
with higher rates of accidents, (5} Arrange driver training relating
to, for example, safe driving, bus maintenance, customer service,
and foreign languages. (7) Select bus drivers who do not smoke or
drink, thus creating a good image for the company.

With regard to the analysis of invariance between urban and
ruyal groups, the measurement model of users’ expectations of bus
drivers has similarity to the model form but discrepancies of
invariance between zones in relation to the parameters in the
factor loading matrix of observed variables; nevertheless, variance
in indicator intercepts and parameters in the variance~-covariance
matrix of the residuals in measuring observed variables coexisted
in the model. Hence, the variable structures relating to user
expectations of drivers of sightseeing buses are analogous in
urban and rural areas with only some indicators being given a
dissimilar priority depending on the specific conditions of each
areas similar to the study of Bordagaray et al, {2013) that found the
dissirnilarity of perception on bus service quality in each line
depending on user characteristics. Romdn et al (2014) also
indicated the significant difference of quality perception of urban
and interurban passengers.
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