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Abstract Transportation problems are caused by many
factors. In addition to factors directly related to the
transportation itself, such as traffic density, the availability
of adequate public transportation, it is also influenced by
other factors outside of transportation. The phenomenon of
student shuttle activities using motorbikes is one of the
causes of transportation problems. This phenomenon
appears in almost all of Indonesia, including in Gianyar
Regency. The frequency of these activities is influenced,
among others, by the time schedule for teaching and
learning at school (half day school) and the behavior and
habits of the community in traffic. The habit of picking up
students by motorcycle is getting stronger along with the
low quality of public transportation services. Data
collected from 14 junior high schools in Gianyar district
showed that almost 48% of students were picked up by
their parents using motorbikes. Meanwhile, 17.80% of
students ride their own motorbikes for school activities.
The consequences of these problems include congestion
and the possibility of experiencing traffic accidents,
inefficient use of time and costs and air pollution. On the
other hand, the Gianyar Regency government has operated
free student transportation #AMAN to serve students in 43
junior high schools, although its operations have not
covered the entire region. The purpose of this study was to
find how do push and pull strategies affect student’s shuttle

activities using motorbikes? The study was conducted in
14 junior high schools with 400 respondents from parents
of students. The analytical method used is SEM-AMOS.
The result of this study is that there is a fairly strong
influence of the pull strategy on the willingness to move
using student transportation. Meanwhile, the pull strategy
has a less strong influence on behavioral changes in the use
of motorcycle for student’s shuttle activities.

Keywords Student’s Shuttle, Push and Pull Strategy,
Free Student Transportation #AMAN, SEM-AMOS

1. Introduction

Traffic problems that often occur in many urban areas
include the emergence of negative impacts not only on the
urban environment but also on socio-economic conditions
[33]. Examples of losses that can be witnessed are traffic
jams and accidents, lost time due to the inefficient use of
travel, air pollution and the low quality of public
transportation services. Losses from the non-material side
can come from the impact of traffic accidents and air
pollution. The impact of traffic accidents will disrupt the
survival of both victims and their families. Accident
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victims, either as the backbone of the family or part of the
next generation, are a burden to be borne by the victims
and their families. If the victim is the backbone of the
family, it will indirectly disrupt the continuity of family
life. If the victim is a child as the next generation, it will
lose potential assets in the future. Meanwhile, the impact
of air pollution is a disturbance to health. Pollution,
among others, can have an impact on breathing [2].
Pollution is not only detrimental to human health that will
also cause disruption to the environment. The combustion
of this fuel is the main sources of pollutants released into
the air, such as COx, NOx, SOx, SPM (suspended
particulate matter), Ox, and various heavy metals. Globally,
the transportation sector as the backbone of human
activities has a significant contribution to air pollution, 44
percent TSP (total suspended particulate), 89 percent
hydrocarbons, 100 percent PB and 73 percent Nox [8, 49].

Meanwhile, material losses will occur in the economic
field. Inefficient use of fuel due to congestion and
inefficient travel due to increased travel time becomes a
cost and time loss if all these costs are generalized
(generalized cost). Many travelers ultimately choose a
travel pattern and make that choice on the basis of
consideration of travel costs. As an example, the decision
to use toll roads instead of ordinary roads is one that is
based on considerations of cost and travel time.

In order to maintain the continuity of good traffic
management, it is necessary to carry out several initiatives,
both those based on the transportation system and those
that are not entirely a pure transportation system. Policies
should be taken and developed immediately so that they
can be used as breakthroughs in order to overcome the
negative impacts of existing transportation problem [20].

The concept for the continuity of the movement is
expected to encourage high-level service innovation, give
priority to public transportation and initiate urban forms
that are within walking distance and friendly to
non-motorized vehicles [5]. In general, it is known that
transport demand management (TDM) can be defined as an
effort or an approach to reduce the number of vehicle trips
with objects to use more efficient and adequate
transportation facilities [17]. The TDM method designed is
a pull and push strategy. The concept of pull and push
strategy is to form a measure of transportation strategy
where push strategy is an effort to reduce vehicle use,
meanwhile pull strategy is to make public transportation
more attractive [36].

One of the variables that affect the frequency of
accidents is the average daily traffic volume embodied in
vehicles/day [9]. On the other hand [26] demonstrated that
the average daily traffic is a very important variable of
various road characteristics related to their effect on traffic
accidents. Meanwhile [10] said that traffic is one of the
main causes of traffic accidents. Indonesia as a developing
country has the same characteristics as other developing
countries in the world, namely the high volume of
motorcycles operating on the road. Thus, the probability of
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a motorcycle having an accident is very large. Motorcycle
accidents are the leading cause of death in adolescent
children [34, 43, 47]. The consequences of traffic accidents
are also very worrying. Some of the bad consequences
caused after the occurrence of traffic accidents. Acute
illness, emotional and stress are common diseases that
arise due to traffic accidents [30]. Another impact that also
arises is the occurrence of air pollution as a result of the
high volume of traffic. One of the studies conducted in
GTHA (Greater Toronto and Hamilton Area), Canada
resulted that traffic congestion has a substantial impact on
human health and the economy [39]. In addition, road
transportation through vehicle emissions significantly
contributes to air quality problems [23, 41, 48].

However, it is recognized that overcoming
transportation problems in developing countries in Asia is
a very big challenge. People in developing Asian
countries are very fond of using private
vehicles/motorcycles rather than using other means of
transportation [35]. Mixed traffic dominated by
motorcycles is very common in most Asian countries such
as Taiwan, Thailand, Vietnam, Indonesia, and Malaysia.
For example, the proportion of motorcycles in Hanoi and
Ho Chi Minh City in Vietnam is around 90% [14, 40].
What is more concerning is that accidents involving
students are still quite high. The incidence of accidents in
motor vehicles has increased sharply, especially among
students [22, 46].

Gianyar Regency, as one of the regencies in Bali
Province has the same difficulties and problems in
overcoming traffic problems. The high level of vehicle
ownership with a fairly large percentage of motorcycles
(87%) is a condition faced in solving transportation
problems properly [50, 51].

The phenomenon that is still very large in traffic
activities and occurs in almost all places is the student
shuttle activity using motorbikes, including in the city of
Gianyar. This phenomenon raises several problems,
especially those related to the possibility of accidents and
travel efficiency which will affect traffic safety and
comfort. This activity occurred in addition to the classic
reasons, namely the lack of quality public transportation
services, also because, among other things, the
implementation of the education system in the teaching
and learning process on a regular basis, namely half day
school. This system also contributes to the increase in the
number of trips. Parents must make at least two deliveries
and two pick-ups in regular and extracurricular learning.
To overcome these problems, generally good public
transportation services are developed. One of the
advantages of using public transportation is that it can
basically mitigate traffic accidents [28].

The purpose of this study is to examine whether the push
strategy policy through the implementation of full day
school accompanied by travel blending and the pull
strategy policy through the operation of free student
transportation #AMAN has an effect on willingness to shift
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to student transportation and at the same time can change
the behavior of using motorcycle to pick up students. The
full day school policy is an option in its implementation
even though there are some controversies. On the other
hand, travel blending has basically been applied by parents

by combining work trips and taking their children to school.

Meanwhile, the Gianyar Regency Government through
the Gianyar Regency Transportation Office has provided
services for free student transportation. Free student
transportation program by operating School Buses in 7
districts which has been carried out since 2016. Each
sub-district is operated by one bus with a capacity of 30
seats to serve 9 schools of junior high school students on
the main track. Furthermore, in 2018 its services were
added with a service purchase program (buy the service).
In addition to supporting student transportation services,
this program is also aimed at empowering existing public
transportation which at that time had begun to languish.
This program began with 75 vehicles at the beginning of
the 2019/2020 fiscal year and was expanded in 2019 to 204
vehicles by serving around 2,500 students. The entire
program of this service is packaged under the name of free
student transportation #AMAN for Our Children.

X1

Push Strategy
Full Day School +
Travel Blending

2. Theoretical Framework and
Hypothesis Development

2.1. Push-Pull Framework

The Push-Pull framework was developed to find the
relationship between related variables. On the basis of the
preparation of these variables and indicators, the
relationship between latent variables is designed according
to SEM-AMOS as shown in Figure 1 below.

The research was conducted on the effect of the push and
pull strategy on efforts to reduce the number of motorbikes
used to pick up students by parents through changes in their
behavior. The push and pull strategy factor is fundamental
in understanding travel behavior and explaining why
people travel [24, 45]. Although motivation from push and
pull strategies can be accepted as a very useful framework
for explaining motivation for travel and destinations [8],
there is no widely accepted theory or conceptual
framework for understanding travel motivation [21, 44].
There are several classifications and models for presenting
different motifs. Each theory of travel motivation has
strengths and weaknesses and requires operational and
empirical support [12].

Free student
transportation
#AMAN

H2
H1
x3 \B/ Y
Willingness Shifting
to shift behavior
X3.1
X3.2
X3.3 v.1
X3.4 H4 V.2 g
X2 X3.5 Y3y
Pull Strategy /

Figure 1. Relationship between variables
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2.2. Push Factor and Shifting Willingness

The push factor is defined as something that is negative
for private vehicle travelers and this attribute may lead
individuals away from traveling by private vehicles. The
negative attributes of commuting with private vehicles can
be classified as situational and psychological [15]. The
push factor of this study is the perception of environmental
threats and the perception of discomfort to describe the
negative characteristics of commuting with private
vehicles from psychological and situational aspects. The
push factor in this study is a change in the learning system
from half day school to full day school which is
accompanied by the application of travel blending. One of
the policies that have been promoted to be implemented is
by improving the education system. The education system
established is to implement a full day school policy.
Minister of Education and Culture Muhadjir Effendy has
stipulated Ministerial Regulation Number 23 of 2017
concerning school days which regulates schooling 8 hours
a day for 5 days aka full day school on June 12, 2017. Full
Day School (FDS) policy is the opposite of half day school
(HDS). FDS is an all-day school or teaching and learning
process which is carried out starting at 06.45 — 15.00 with a
break every two hours [6]. Furthermore, Baharuddin [6]
stated that the priority in full day school is the arrangement
of subject schedules and experiences. This is also stated in
Ministerial Regulation Number 23 of 2017 concerning
School Days in Article 2 paragraph (1) that school days are
carried out 8 (eight) hours in 1 (one) day or 40 (forty) hours
for 5 (five) days in 1 (one) week. Meanwhile, according to
[16] what is meant by full day school is full day school, on
the other hand [38]. So the definition of full day school is a
school that is held almost a full day, namely from 8.00 am
to 15.00 pm [31] where most of the learning time is in an
informal and fun atmosphere. Regardless of the various
different names they have in common in the fact that they
are designed to offer a safe, secure place that students and
youth can go after the school session is over.

Further explained by Baharuddin [6], several reasons for
the choice of full day school are: 1) the increasing number
of working parents; 2) Socio-cultural changes that occur in
society; 3) Socio-cultural changes that affect the mindset; 4)
the rapid progress of technology and science. Apart from
these reasons, full day school also aims to improve
intellectual, emotional, physical and social development.
This is because there is more time to educate and not only
learn about theory, but practical learning gets a larger
portion [37].

Several studies related to full day school studies in
conceptual implementation and outputs have been carried
out [11]. The results of this study indicate that the full day
school policy has a positive impact on students, because it
can result in an increase in the quality and achievement of
students in accordance with their fields [31]. Meanwhile [4]
found that full day school can prevent students from
deviant behavior because they are more in school. Here is
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an astounding share of traffic accidents that cause death to
children when they travel as passengers [29].

Travel blending — is an individual action approach to
reduce car use [3]. This is at the heart of the residential area
approach where anyone who lives, works, studies and
plays in one area is offered the opportunity to mix travel.
Travel Blending is a strategy/strategy innovation that is
carried out individually and voluntarily by travelers. The
point is that the traveler combines/mixes his personal trip
with other trips so as to minimize the number of repeated
trips which will ultimately result in travel efficiency. The
general conclusion is that the essence of travel blending is
to change the behavior (behavior) of current habits to the
habit of blending travel (blend of travel) to gain efficiency.
The change is not based on coercion, but is based on the
individual's willingness to make changes without any
influence from any party. Voluntary habit change is
defined as the change that occurs when individuals make
choices for personal rewards in the absence of top-down
mechanisms, regulations or feelings from external
conditions [1]. In various countries, evaluations have been
carried out to reduce vehicle use and plan individual trips
and increase the use of public transport [19]. The next
hypothesis is:

H1 Perception of push strategy (full day school + travel
blending) affects willingness to switch from using
motorcycles to public transportation

H2 Perception of push strategy (full day school + travel
blending) affects behavior change in student shuttle
activities by motorbike.

2.3. Pull Factor and Shifting Willingness

The pull strategy is in the form of operating free student
transportation as an effort to attract the public (parents) and
students to use it and switch from using private vehicles,
especially motorbikes. The pull factor is defined as
something positive that is attractive to commuters with
friendly modes of transportation, where this effort may be
able to attract individuals to move using friendly
transportation. The government can make efforts to
overcome obstacles to developing friendly transportation
and motivate individuals to move using friendly
transportation [7]. The transport fraternity often takes for
granted that people do not include the operating costs of a
vehicle when they make a cost-based decision to drive a car
[1]. Thus, the hypothesis is:

H3 Perception of pull strategy (Free Student Transport
#AMAN) affects willingness to switch from using
motorbikes to public transportation

H4 The perception of the pull strategy (Free Student
Transport #AMAN) affects changes in the behavior of
student shuttle activities on motorbikes

2.4. Willingness to Shift and Changing Behavior

The desire to switch to using transportation from
motorbikes to public transportation (free student
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transportation) will affect changes in the behavior of
parents who previously used motorbikes to carry out
shuttle activities. People will make change to travel
behavior if they receive a final incentive [1]. Based on this,
the hypothesis is:

H5 Perception of willingness to switch to public
transportation affects behavior change in student shuttle
activities by motorbike

3. Research Methods

3.1. Measures

To collect data from the four latent variables, a
questionnaire survey method was used. Five-point Likerts
scale, namely for variables X1 and X2 (1 "Strongly
Disagree" to 5 "Strongly Agree"). For variable X3 (1 “Not
at All” to 5 “Very Willing”). For variable Y (1 “Never” to 5
“Always”). Five indicators of X-1 push strategy (full day
school + travel blending) were developed independently.
The four indicators of X2 - pull strategy (free student
transport #AMAN) are taken from the green transport
system approach that is referenced from [25] and [27].
Indicators of X3 — Willingness to move and Y-
Displacement of behavior referenced from [13]. The
expected result of this research is how much impact the
implementation of the push and pull strategy policy has on

reducing the use of motorbikes for student shuttle activities.

The analytical method used is structural equation
modelling (SEM)-AMOS. Stages in conducting the
analysis are to determine the variables and indicators that
will be used in the analysis. There are 4 variables used in
the analysis, namely:

3.1.1. Variable X1 — Implementation of Full Day School
(FDS) + Travel Blending (TB).

Variable X1 is a push factor variable in the form of full
day school policy implementation coupled with a travel
blending strategy. The implementation of teaching and
learning activities which was originally a half day school
system was changed by implementing a full day school
policy, where parents combine their personal trips (to the
office or other workplace) and their children's trips (to
school or other learning locations) in each daily activity.
The indicators of this variable are:

1) XI11 Congestion reduction

2) X12 Air pollution reduction
3) X13 Reduced number of trips
4) X14 Travel Cost Reduction
5) X15 Increase efficiency

3.1.2. Variable X2 — Free Student Transportation #AMAN

Variable X2 is the pull factor variable by operating free
student transportation #AMAN to provide transportation
services to junior high school students in the Gianyar
district. The free student transportation services provided

are in the form of school buses and passenger
transportation which are operated with a service purchase
system (buy the service). The indicators of this variable
are:

1) X21 Travel time

2) X22 Waiting room facilities

3) X23 Convenience

4) X24 Fleet availability

5) X25 Area coverage

3.1.3. Variable X3 — Willingness to Shift

Variable X3 is the desire to shift, that is, with the
implementation of push and pull factors, it is hoped that
there will be a change in the desire to make the move from
using private transportation to shuttle students (especially
motorbikes) to using public transportation which is
provided free of charge. The indicators of this variable are:
1) X31 Learning system changes
2) X32 Switch to student transport
3) X33 The waiting time for student transportation is

short
4) X34 Free transport fare
5) X35 Travel time is on time

3.1.4. Variable Y — Behavior Change

Variable Y is a change in behavior from parents who
previously used motorbikes to shuttle students to use free
student transportation so that the number of student shuttle
trips using motorbikes was reduced. The indicators of this
variable are:

1) Y11 Traffic condition is good
2) Y12 The quality of student transportation is good
3) Y13 Changes in the full day school education system

3.2. Respondents and sampling design

Gianyar Regency has 43 junior high schools spreading
over 7 sub-districts with 23,311 students. Of the total
number, research was conducted on 16 junior high schools
with a total of 11,911 students. Data collection was carried
out in two stages, namely the first stage of data collection
was collecting data on the modes of transportation used by
students to go to school. From the first stage of data
collection, 5,241 students (44%) went to school and their
parents picked them up by motorbike. From this amount,
the second stage of data collection was carried out, namely
by taking a sample of 600 parents of students.

Furthermore, the second stage of data collection was
carried out by distributing questionnaires to the parents of
students who were selected as samples. The questionnaire
submitted contains 7 types of questions (Q1 — Q7), where
each group of questions can be explained as follows:

a) QI is a questionnaire to determine the identity of the
respondent which includes age, occupation, education,
income, distance from home and school/workplace,
reasons for using/not using a motorbike, number of
daily trips, length of time for carrying out activities,
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costs incurred, vehicle ownership, opinions about 4, Results and Discussion
student transportation services, reasons for carrying

out shuttle activities by motorbike.

Q2 is a question related to respondents' perceptions of
the push strategy (full day school + travel blending), 4.1.1. Schools’ Profile
opinions about the implementation of full day school.
Q3 is a question related to respondents' perceptions of
the pull strategy (free #AMAN student transportation),
related to services including traffic conditions,
waiting room facilities, transportation costs, fleet
availability, punctuality.

Q4 is a question related to the respondent's
knowledge of the unique problems of motorcyclists.
How much knowledge of respondents about things
that must be known and understood when riding a

4.1. Result

Gianyar Regency has 43 junior high schools with a total
of 23,311 students spreading over 7 sub-districts covered
70 villages. The most schools are in Gianyar sub-district as
many as 9 junior high schools (20.93%). Payangan
sub-district, one of the areas located in the northern region
of Gianyar district, has the least number of junior high
schools, namely 3 junior high schools (6.97%) as well as
several other sub-districts in the region. More detail is
presented in Table 1 below.

motorcycle. Table 1. Junior High School in Gianyar Regency
Q5 is a question related to accident risk, which No of No. of
includes an understanding of accident risk, type of ~ No  Location/District "~ % student
accident experienced, severity, perception of the 1 Gianyar 9 20.93 4502 1931
llkellhood of an af:c1dent occurring. ' ) Sukawati g 18,60 5046 2165
Q6 is a question related to the respondent's
willingness/desire  to change the means of 3 Ubud 8 18,60 3513 15,07
transportation, from using a motorbike to free student 4 Blahbatuh 6 13,95 3185 13,66
transportation. This question includes what things can 5 Tampaksiring 5 11,62 2711 11,63
encourage respondents to make changes or have the 6 Tegallalang 4 9,30 2693 11,55
will tg change. These 11}C1ufi§ changes in the 7 Payangan 3 6.97 1661 7.13
education  system, availability of  student

Total 43 1100,00 23311 100,00

transportation, waiting times for public transportation,

transportation fares, travel time on time, Source: Dinas Pendidikan Kabupaten Gianyar
Q7 is a question related to behavior change, namely a
reduction in the use of motorbikes for student shuttle
activities. This is related to changes in traffic
conditions, the quality of student transportation and
changes in the education system

On the basis of Table 1 above, an analysis was carried
out on 14 junior high schools in Gianyar Regency
representing all existing sub-districts with student data as
presented in Table 2.

Table 2. School name, location and number of students At 14 junior high schools in Gianyar. Regency

No School Location/District No. of student
1 SMPN 1 Gianyar Gianyar 1,223
2 SMPN 2 Gianyar Gianyar 1,232
3 SMPN Hindu Sukawati Sukawati 1,051
4 SMPN 4 Sukawati Sukawati 363
5 SMPN 1 Ubud Ubud 1,112
6 SMP PGRI 3 Ubud Ubud 59
7 SMPN 1 Blahbatuh Blahbatuh 962
8 SMPN Hindu 3 Blahbatuh Blahbatuh 478
9 SMPN 3 Tampaksiring Tampaksiring 1,314
10 SMPN 1 Tampaksiring Tampaksiring 1,033
11 SMPN 2 Tegallalang Tegallalang 598
12 SMPN 3 Tegallalang Tegallalang 440
13 SMPN 1 Payangan Payangan 835
14 SMPN 2 Payangan Payangan 250

Total 10,950

Source: Dinas Pendidikan Kabupaten Glanyar
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Table 3. Selection of Transportation Mode to School at 14 Junior High School — Gianyar Regency

No Means of transport No. of student %
1 Free school transportation 2,328 2.,26
2 Other public transportation 19 0.17
3 Walking 641 5.85
4 Bicycle 173 1.58
5 Drive own motorcycle 1,950 17.80
6 Join friend 491 4.49
7 Shuttle service 97 0.89
8 Shuttle using motorcycle 5,037 46.00
9 Shuttle using car 214 1.96
Total 10,950 100.00

Source: Data analysis

Transportation Mode of 14 Junior High School Gianyar Regency

Shuttle using
car

Shuttle using
motorcycle
|

Shuttle service

Free school
transportation

Other public
~__transportation

Walking

Bicycle

Drive own
motorcycle

Join friend

Figure 2. Mode of transportation to Junior High School

Based on the data above, data collection was carried out
to find out how students came to school presented in Table
3 and Figure 2.

Meanwhile, the data on students who were picked up by
their parents using motorbikes at 14 junior high schools in
Gianyar Regency are as described in Table 4.

From the data above, it can be seen that there are 7
schools where the percentage of student pick-up is below
the average percentage of all schools.

This is because some students at the school 1) use free
student transportation (4 schools in Payangan and
Tegallalang sub-districts) and 2) ride their own motorbikes
(3 schools in Gianyar, Blahbatuh and Tampaksiring
sub-districts).

Based on the data in Table 4 and Table 5, respondents
were selected to be the object of research to be distributed
questionnaires.
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Table 4. Students who are picked up and picked up by motorbikes

No School No. of student Shuttle using motorcycle %
1 SMPN 1 Gianyar 1,223 1,005 82.17
2 SMPN 2 Gianyar 1,232 251 20.37
3 SMPN Hindu Sukawati 1,051 771 73.36
4 SMPN 4 Sukawati 363 286 78.79
5 SMPN 1 Ubud 1,112 1,022 91.91
6 SMP PGRI 3 Ubud 59 43 72.88
7 SMPN 1 Blahbatuh 962 555 57.69
8 SMPN Hindu 3 Blahbatuh 478 272 56.90
9 SMPN 3 Tampaksiring 1,314 370 28.16
10 SMPN 1 Tampaksiring 1,033 367 35.53
11 SMPN 2 Tegallalang 598 9 1.51
12 SMPN 3 Tegallalang 440 21 4.77
13 SMPN 1 Payangan 835 52 6.23
14 SMPN 2 Payangan 250 13 5.20
Total 10,950 5,037 43.70

Source: Data analysis

4.1.2. Performance of Student Free Transportation

The performance of the free student transportation
service is that this student transportation service uses
passenger cars from the revitalization of existing public
transportation activities. Existing public transportation that
has begun to languish is re-empowered for student
transportation operations after going through the
administrative and technical selection stages of vehicle
feasibility. The operational implementation was handed
over to PT DAMRI Denpasar Branch with the tagline
#AMAN for Our Children. The number of services is 204
units divided into 60 routes in 6 sub-districts (except
Sukawati) divided into 21 routes in Gianyar, Blahbatuh and
Tampaksiring sub-districts; 14 routes in the district of
Tegallalang; 14 routes in the sub-district of Ubud; and 11
routes in Payangan sub-district. The average route length is
14.66 km with the longest route being 26.10 km and the
shortest being 9.00 km. The potential demand for the 60
routes is 2,602 students (the largest number is 119 people
and the smallest is 2 people). The number of junior high
schools currently being served is 21 junior high schools
(48.83%) consisting of transportation services for 16 junior
high school students and school bus services for 5 junior
high schools as well as student transportation and school
buses for 4 junior high schools. The student transportation
service is not only served by purchasing services, but also
additional services using one school bus in each
sub-district except for Gianyar sub-district. Especially for

the Sukawati sub-district, it is not served by student
transportation services through the service purchase
program but is only served by using School Buses as many
as 5 units serving 3 junior high schools. The average length
of route is 13.90 km or it can be reached within 30 minutes
operation. In detail, the number and length of routes for
each sub-district can be seen in Table 5 below.

Table 5. Number of routes and length of free student transport routes

Average
District 1::1'1:): N(c)o(:/feicah(::()l length of route
B (km)
Gianyar,
Blahbatuh, 21 7 18,41
Tampaksiring

Tegallalang 14 4 15,10
Ubud 14 2 12,07
Payangan 11 3 10,21

Sukawati 0 0 0
Total route 60 16 13,90

Source: Dinas Perhubungan Kabupaten Gianyar

4.1.3. Respondents’ Profile (Q1)

1) Age, occupation, education, income, home-school
distance, number of trips, school-to-work distance, pick-up
time, transport costs per month, vehicle ownership are
described in Table 6.

Table 6. Respondents' profile

Criteria n %
Age
30-34 9 2.25
35-39 69 17.25
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Table 6. Continued

40-44 167 41.75
45-49 88 22.00
50-54 48 12.00
>55 19 4.75
Education level
Elementary school 31 7.75
Junior high school 27 6.75
Senior high school 216 34.00
University 126 31.50
Employee
Yes 352 88
No 48 12
Income
<IDR 2,000,000 207 51.75
IDR 2,000,000 — IDR 3,000,000 27 6.75
IDR 3,000,000 — IDR 4,000,000 98 24.50
IDR 4,000,000 — IDR 5,000,000 22 5.50
IDR 5,000,000 — IDR 6,000,000 36 9.00
> IDR 6,000,000 10 2.50
Distance from home to work place
1-3km 174 43.50
3-5km 70 17.50
5—7km 42 10.50
7-9km 31 7.75
>9 km 83 20.75
Distance from home to school
<500 m 39 12.25
500 m— 1 km 114 28.50
1 km—3 km 134 33.50
3 km—6km 76 19.00
6 km —9 km 29 7.25
>9 km 8 2.00
Distance from school to work place
<500 m 3 0.75
500 m— 1 km 77 19.25
1 km—3 km 108 27.00
3km—6km 56 9,00
6 km—9 km 62 15.50
>9 km 58 14.50
Pick-up time
< 10 minutes 155 38.75
10 — 20 minutes 194 48.50
20 — 30 minutes 36 9.00
30 — 40 minutes 14 3.50
40 — 50 minutes 1 0.25
> 60 minutes 0 0.00
Transport expenses per moth
<IDR 200,000 228 57.00
IDR 200,000 — IDR 400,000 25 6.25
IDR 400,000 — IDR 600,000 121 30.25
IDR 600,000 — IDR 800,000 6 1.50
IDR 800,000 — IDR 1,000,000 14 3.50
> 1DR 1,000,000 8 2.00
Vehicle ownership
Car/motorcycle/bicycle
0 unit 11/2/11
1 unit 99/105/66
2 unit 18/187/37
3 unit 5/74/10
> 3unit 1/25/3
Number of trips in a day (including shuttle)
1 -2 trips 148 37.00
3 — 4 trips 151 37.75
5—6 trips 73 18.25
7 — 8 trips 15 3.75
9 — 10 trips 11 2.75
> 10 trips 2 0.50

Source: Data analysis
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Based on Table 6 was found that 34% of respondent’s
education level is senior high school almost the same with
university education level 31.50%. This data indicate that
respondents have an enough education level to overcome
some problems. Most of parents (88%) are working and
51.70% have income level < IDR 2,000,000. On the other
hand 57% of them only spend their income of < IDR
200,000 on transportation. In other word only 10% of
income was used for transportation cost. The data obtained
also shows that the distance from home to school and from
home to work place is beyond 500m-3 km (62.00% and
43.50%. Meanwhile, the percentage of distance between
home and workplace beyond 500m-3 km is 47%. It is
explained whether their trips are in the same direction or
with different travel routes. From the side of the number of
trips it is found that the number of trips including shuttle
trips is 1-4 trips, which is 74.75%

2) The reasons for choosing to use a motorbike for
shuttle are described in Table 7. In this result 29.75%
respondent use a close distance from home to school as a
reason. Meanwhile, 27% the reason is because of
motorcycle quicker in time of consuming. In contrary,
fewer respondents use half day school system and quality
of public transport services as a reason (1.25%). There is a
fairly small percentage (9%) choosing the reason that
motorcycles is more efficient.

Table 7. The reason of using motorcycle

Reason n Reason n

School location 12 Motorcycle ownership 14

Distance of school (far) 42 Time available 20

Di f school . .
istance of schoo 119 Same time as work time 16

(close)

Efficient (cost) 36 More comfort 26
Quick (time 108 Half day school system 1
consuming) 10 Extra curricular 7

Secure and comfort 15 Quality of public 4
Convenient transport

Source: Data analysis

Table 8. The reason of not using motorcycle

Reason n Reason n Reason n
Slow 54 Not secure 15 Hard to 7
reach
Wasteful 5 Not practical 5 .Long 13
distance
Not comfort 3 Expensive 4 S hort 18
distance
. Does not
Public Different with have
transport 8 rkine tim 154 noush 41
available working fime ¢ .0 e
time
Physical
No have 16 condition is 30 Others 38
motorcycle

not possible

Source: Data analysis

3) The reasons for not using a motorcycle for shuttle are
described in Table 8. In this study, in addition to the
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respondents being asked about the reasons why they use
motorcycle, they were also asked the reasons why they do
not use motorbikes? This is quite important to know to see
what the biggest motivation for not using a motorcycle is.
From the data collected, the most common reason for
parents not to use motorcycle in their activities is 38.50%
because parent’s working time is different with school’s
time and 10.25% because of parents do not have enough
time.

4.1.3. Respondents’ O-D Matrix

In this section, it is also necessary to know the origin of
the students. It is important to know the scope of the area
affected by the school where they attend school. This is
necessary to find out and estimate whether the school area
coverage will affect the student's choice of transportation
mode to go to school. Or it can be a recommendation for
parents to choose the appropriate mode of transportation.
The origin of the student from 400 respondents is
determined based on the village area (village) where the
student's home is located as an origin and school location
as a destination. In Gianyar Regency, there are 70 villages
spreading over 7 sub-districts. The following Table 9 is the
result of the recapitulation of the O-D Matrix from
students.

Table 9. School area coverage

No. of Average distance
School illage (km)
School Name locationas ' °°
. as By By
destination ..
origin survey  Google
SMPN 1 Gianyar Gianyar 15 5.74 4.23
SMPN 2 Gianyar Bitera 9 5.12 5.08
SMPN Hindu .
Sukawati Singapadu 5 10.5 4.20
SMPN 4
Sukawati Ketewel 3 6.54 2.93
SMPN 1 Ubud Ubud 9 4.6 3.49
SMP PGRI 3
Ubud Ubud 5 6.1 4.90
SMPN 1
Blahbatuh Blahbatuh 10 425 4.52
SMPN Hindu 3
Blahbatuh Bona 10 6.7 4.77
SMPN 3 .
Tampaksiring Pejeng 6 3.06 3.73
SMPN 1
Tampaksiring Manukaya 7 7.27 5.19
SMPN 2 Sebatu 2 3.25 3.25
Tegallalang
SMPN 3 Kedisan 4 4.45 4.45
Tegallalang
SMPN 1 L
Payangan Melinggih 3 3.7 3.60
SMPN 3 Bual}an ) 440 440
Payangan Kaja

Source: Data analysis

Average distance by survey is coming from the result of
questionnaire: “travel distance between home and school”.
Meanwhile, distance by Google is calculated by using
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direct distance line between central point at origin and
destination. The result of this table calculation will be used
to indicate the distance covered by each school. The
average distance between home and school from the data
collected is 5.36 km through the survey and 4.05 when
measured using Google.

4.1.4. Respondents’ Perceive

1) Perceived of Q2

Perceived of respondent about full day school and travel
blending are able to reduce several thing. There were
66.25% respondent agree to apply full day school (FDS)
and 71.75% agree to apply travel blending to reduce
congestion.. In general, most of respondents agreed that
full day school and travel blending will have a good impact
on reducing congestion, air pollution, accidents and the
number of trips. Likewise, the policy will have an impact
on the implementation of extra school and can result in
better time efficiency. In terms of reducing the number of
trips, 36.50% of respondents believe that 60 to >80% full
day school and travel blending will reduce the number of
trips. The detail of those findings is as shown on Table 10
below.

2) Perceived of Q3

Perceived of respondent about pull strategy is able to
shifting people to use free student transport as Table 11
below. Most of respondents (61.50%) agree and strongly
agree to the whole indicators should be in a good quality in
order to attract people to use free student transportation.
They believe that if all these indicators can be met properly,
there will be a shift in the use of transportation from
motorbikes to student transportation. The largest
percentage of their perception of the requirements for
implementing a full strategy is fleet availability (78.5%).

3) Perceived of Q4

Perceived of respondent about their knowledge of the
unique of motorcycle is shown in Table 12 below. This
perceived is useful to indicate the respondent’s knowledge
in order to anticipate the possibilities of traffic accident
cause by motorcycle. Fortunately, 78.87% respondents
knew and knew very well about the unique of riding
motorcycle. This will be very helpful in efforts to reduce
the possibility of accidents due to ignorance about
motorcycle driving.

Table 10. Perceived of respondent on full day school and travel blending

Indicators Strongly disagree Disagree Average Agree Strongly agree
Congestion 10 36 90 234 30
Air pollution 6 34 68 252 40
No, of trips 5 36 44 278 37
Travel cost 6 50 42 260 42
Time efficiency 8 34 79 249 30
Extra school 3 37 41 299 20
Reduce accident 3 35 83 236 43
FDS reduce no. of trips
<30% 30-40% 40-60% 60-80% >80%
71 74 109 117 29
Source: Data Analysis
Table 11. Perceived of respondent on pull strategy
Indicators Strongly disagree Disagree Average Agree Strongly agree
Travel time 5 20 228 112 35
Waiting room facilities 2 28 118 225 27
Convenience 3 35 95 237 30
Fleet availability 3 14 69 272 42
Area coverage 7 36 107 228 22
Source: Data Analysis
Table 12. Perceived of respondent’s knowledge of motorcycle
Indicators Not know at all Not know Average Know Known very well
Visual recognition 3 60 54 246 28
Road hazard 5 28 29 283 55
Speed accident 8 101 74 196 21
Riding skills and familiarity 2 38 59 267 34

Source: Data Analysis
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4) Perceived of Q5

Perceived of respondent about their knowledge of the
unique of motorcycle is shown in Table 13 below. The
information in this perceived is useful to refer how the risk
of using a motorcycle. The parents believe that using
motorcycle for shuttle is risky for their kids (89.75%).
Meanwhile, 49.75% of parents answer using a motorcycle
for shuttle their children have a high risk of accident
possibilities. In other hand, 66.76% respondents answer
that 30-40% the possibilities of accident occur when using
motorcycle. The data shows that basically parents are
aware that using motorbikes for student pick-up activities
is very risky for children’s safety and is at risk for
accidents.

Table 13. Perceived of respondent on accident risk of motorcycle
Indicators Sfrongly Disagree Average Agree Strongly
disagree agree
Child 3 17 18 274 86
safety
Accident 7 92 102 176 23
risk
Possibilities of accident
<30% 30-40% 40-65% 65-80% >80%
149 118 78 37 18

Source: Data Analysis

5) Perceived of Q6
Table 14. Perceived of respondent on willingness to shift
Indicators S?rongly Disagree  Average Agree Strongly
disagree agree
Learning
system 9 43 130 196 22
change
Shift to
student 3 28 73 251 45
transport
Waiting 3 28 82 249 38
time short
Free fare 1 22 55 344 78
Travel
time on 1 13 63 254 69
time

Source: Data Analysis

Perceived of respondent about their willingness to shift
from using motorcycle for shuttle to free student transport
is shown in Table 14. Basically, most respondents (74%)
answer that they are willing to shift from using motorcycle
for shuttle to free student transport if the quality of services
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(waiting time (71.75%) and travel time (80.75%)) are good.
It is interesting that more than a half of respondents
(54.50%) answer they will shift to free student transport
when learning system change (from HDS to FDS). No
further investigation was conducted on why half of the
respondents chose the answer that changing the learning
system from half day school to full day school would cause
them to use student transportation.

7) Perceived of Q7

Perceived of respondent about whether their behavior
will change when several policies were applied as shown as
Table 15 below. Most of respondents answer that they will
change their behavior from using motorcycle for shuttle to
use free student transport if the condition of traffic is good
(47.50%), quality of free student transport good (62.75%)
and learning system change (59%).

Table 15. Perceived of respondent on change behavior

Indicators Never Ever Sometimes Often

Good
traffic 53 78 79 110 80
condition
Quality of
student
transport
good
Learning
system 41 66 57 124 112
change

Always

39 58 52 130 121

Source: Data Analysis

4.1.5. Model validation

Validation was carried out on the relationship model
designed to prove the position of the dependent and
independent variables. In this process, it is checked
whether the independent variables (X1 and X2) are truly
independent or whether there is a relationship between
these variables. If the reciprocal relationship between the
two variables < 0.40, then the two variables are
independent.

Furthermore, the selection of indicators for each
independent and dependent variable is carried out to select
indicators that are in accordance with the relevant variables

4.1.6. Relationship between variables

From the relationship obtained in the SEM-AMOS
analysis, it is found that some results are as shown in
Figure 3 and Table 16 below.
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Table 16. Relationship between Variable (Regression Weights)

be tl:vee'::“’,‘;i'i’;gles Estimate S.E. CR.
X1-X3 (H1) 190 088 2.163
X2 - X3 (H2) 789 138 5715
X1-Y (H3) 071 097 729
X2 Y (H4) 299 183 1.638
X3 Y (H5) 651 091 7.125

Source: Analysis

From the explanation in Table 16 above, a series of
relationships between variables are obtained as follows:

1) H1 is the relationship between push strategy and
willingness to shift which results in 0.190

2) H2 is the relationship between pull strategy and
willingness to shift which results in the number 0.789

3) H3 is the relationship between push strategy and
shifting behavior which results in the number 0.071

4) H4 is the relationship between the pull strategy and
shifting behavior which results in the number 0.299

5) HS5 is the relationship between willingness to shift
and shifting behavior which results in the number
0.651

4.2. Discussion

Based on some of the perceptions given by the
respondents, some things can be discussed as follows:

1) Several previous studies stated that the change in the
education system to full day school had a positive
impact on students' knowledge. However, in this study
most of the respondents responded that changing the
learning system from half day school to full day school
would provide benefits to traffic conditions and safety.
Although it is not explained with certainty what is the
reason for this perception. What is very encouraging is
that parents believe that changing the learning system
to full day school and implementing travel blending
will have an impact on reducing the number of trips
between 60 and 80%.

2) In general, the reason parents use motorcycle for
student’s shuttle activities is that motorbikes are faster
in terms of time and also because of the short distance
between home and school.

3) Another fact also shows that parents of students know
well and are very aware that the use of motorcycle is
very risky to safety (89.75%) and 66.76% believe that
using motorbikes has the possibility of having an
accident up to 30-40%.

Referring to the results obtained as shown in Figure 3,
the relationship between the variables of push strategy, pull
strategy, willingness to shift and shifting behavior are:

1) there is a very small/weak effect from the push
strategy policy, namely the change in the full day
school learning system and the application of travel
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blending on willingness to shift the use of motorcycle
for student’s shuttle activities

2) there is a very small/very weak influence directly
from the push strategy policy, namely the change in
the full day school learning system and the
application of travel blending to shifting behavior

3) there is a small/weak direct effect of the pull strategy
policy, namely the operation of free #AMAN student
transportation on shifting behavior

4) there is a fairly large/strong influence from the pull
strategy policy, namely through the operation of free
#AMAN student transportation which serves junior
high school students on the shifting behavior of using
motorcycle for student’s shuttle activities. Likewise,
the indicators provide a very strong relationship so
that they can provide good service

5) there is a fairly large/strong relationship from
willingness to shift to shifting behavior in student’s
shuttle activities using motorcycle.

5. Conclusions

Based on the results of the discussion above, it can be
concluded as follows:

1) Basically there is no long distance between home and
school so that it is possible to operate better school
transportation.

2) Parents are aware that using motorcycle for student’s
shuttle activities has a very high risk of having an
accident, so this can encourage them to use student
transport.

3) Even though the implementation of full day school and
travel blending has not yet given a strong influence on
changes in motorcycle use behavior, it can still be used
as an alternative/alternative policy to reduce the
number of motorcycle use.

4) The implementation of the pull strategy policy,
especially the provision of free student transportation
#AMAN, has a strong enough influence in switching
to use student transportation and at the same time
there is a change in student shuttle behavior using
motorcycles. Thus, policy makers and decision makers
can determine action options to reduce the use of
motorcycles for shuttle students by developing free
student transportation services more broadly.
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