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During the last ten years. Accidents of vulnerable road users in Thailand
have increased significantly and hit the most severe accident in 2017, especially
teenagers between 15-19 year-old. When comparing to Japan in 2017, Japan has
reached the lowest accident of all-time since 1960. Considering differences, there
are differences in attitudes and behavior toward violation behavior. This study aims
to analyze the factor affecting violation behavior between Thai and Japanese to
determine the appropriate policies and recommendations. By studying road user's
behavior and attitude based on the theory of planned behavior (TPB) in Bangkok,
Thailand and Sapporo, Hokkaido, Japan. Questionnaires with road user violation
behaviors were designed and developed for each country, and the surveys were
conducted and distributed. The 201 samples in Japan and 477 samples in Thailand
were collected, which have been valid responses. The validity and reliability of the
questionnaire were evaluated. The data were analyzed by using the structural
equation model (SEM). It was found that all of the models were significant. In
Japan, the bicycle and the pedestrian model were used. Found that the most
impactful factors of the bicycle model were notice failure and bicycle stun. Besides,
for the pedestrian model were Instrumental attitude and conformity tendency. In
Thailand, the motorcycle and the pedestrian model were used. The most impactful
factors were traffic error and motorcycle stunt. For the pedestrian model were
instrumental attitude, descriptive norm, and conformity tendency. It could be
concluded that promoting the awareness of violation and accident by teaching the
exact way to ride a motorcycle in detail and realize how they could decrease
injuries and violations. However, in the community to prevent accidents, the
community has to make the environment safe, build healthy communities and
societies, give teenagers importance, and open up opportunities for adjustment.
Lastly, the activities and promoting should emphasize parents and companions
about the intention to violate the traffic rule. Moreover, cultivate consciousness in
their own behavior.
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Chapter 1

Introduction

1.1 Background of the study

When we mention “The Accident” no one wants to happen because it affects
many factors such as the economy and government budgets to support our facilities
for safety. The road accident tends to rise every year. From the World Health
Organization (WHO), the road accident fatality is about 1.25 million people per year
or an average of 2,500 people per day. (World Health Organization, 2018) Especially
in people age around 15-29, which is still considered the age of children and
teenagers. The record of teenage fatality from road accidents was 350,000 people in
2012. Nowadays, this fatality is quite stable as in 2012. Therefore, many countries are

highly concern and alert about the development of sustainable and safe transportation.

In Thailand, the accident is one of the significant causes of fatality as well,
being first ranking in the world with the highest number of road accident deaths (see
Figure 1-1). From the statistics in 2016, it was found that 22,356 people were killed
by accidents (62 cases per day). There were about 100,000 people in the hospital from
a car crash accident, and about 60,000 people became disabled (World Atlas, 2017).
The state has lost a budget of over 500,000 billion. It is such a huge loss. However,
what is worrisome is that road accidents kill young and working life. Clearly, death
data show that 2,510 children die from accidents per year, or an average of 7 people a
day, including working-age, equal to two-thirds of all deaths, or about 1.4 billion
people/year and become disabled. New 6,000-7,000 people/year makes the proportion

of working-age to care for the elderly is not enough.
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Figure 1-1: Road traffic death rate per 100k people
(Source: WHO, 2018)

Motorcycles in Thailand are the vehicle with the highest proportion of
accidents compared to another mode of travel such as pedestrian or bicycle mode.
Most of the research related to motorcycle accidents is the behavior of accidents. It is
a question of both attitude and safety compared with personal information or

background.

Comparing with Sapporo, Japan has found a very low fatality. From National
Police Agency, Japan said the traffic fatalities in japan reach a low record, only 3,532
people in 2018 or about 2.79 fatalities per 100,000 persons. The number of traffic
fatalities involving those aged 65 or older fell by 54 deaths year-on-year in 2018 to
1,966 in total (see Figure 1-2), but the proportion in that age compared with the
overall number of traffic fatalities lose by one percentage point to 55.7%. The
decrease reflected police efforts to step up traffic safety education programs and the

crackdown on traffic offenses.
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Figure 1-2: Traffic fatalities among senior and other citizens in japan
(Source: National Police Agency, 2018)

These days, statistics show that Japan is one of the safest countries in terms of
not only crime but also traffic accidents. People in Japan have been struggling and
working over the last several decades to reach these levels of traffic safety. Traffic
safety in Japan profiles the significant efforts that organizations implemented at key
junctures along the way and compares Japan with several other developed countries

(Oguchi, 2016).

As a result, Japan is a good model of safety that we want to learn about their
behavior and personal attitude of Japanese people. Japan is a country in Asia and is
more suitable for comparative studies than in European countries. Also, the leader of

various innovations in Thailand, which has a significant influence on Thai people.

Therefore, they should be a study model by analyzing the factors in-person attitude



factor and traffic engineering factors, which is information that can be used to plan to

solve traffic violations.

This study uses concepts from the theory of planned behavior and reviews
relevant research on the behavior of motorcyclists, pedestrians, and bicycles, or road
users who violate various traffic rules. To incorporate the structure, ideas, and
behavior of vulnerable road users by determining the factors that will influence the
behavior of vulnerable road users, including the personality and attitude of teenage
road users that will cause the violation of traffic rules and lead to the accident.

1.2 Objectives of the study

The primary objective is to understand the behavior of teenagers between Thai
and Japanese, especially to violation behavior comparing with a psychological model.
In order to achieve this objective, the following specific objective must be

accomplished.

1) Study factors affecting teenager road users, consisting of “Behaviors” and
“Psychological” in different areas.

2) Recommend appropriate policies based on analysis results.
1.3 Expected Benefit of Study

1) A study of information about the behavior of teenage road user, to be used
in a campaign to prevent and resolve problems that may arise from traffic
violation behaviors.

2) Guideline to regulate the accident reduction policy. Moreover, reduce the
number of injuries and fatalities from the accident of a teenage group in

the future.



1.4 Hypothesis of the study

1) The positive attitude of the Japanese teenager is better than Thai teenager.

2) Thai teenagers have more violations than Japanese teenagers.

3) People who are motorcyclists are the most related to violation behaviors.

4) Motorcyclists have the worst attitude on safety behavior.

1.5 Scope and limitations of the study

Therefore, the scope of the study will determine only teenagers between 15-29
both of Thai and Japanese who are Bangkok and Sapporo and concentrate on behavior
and attitude of road users who is a pedestrian, motorcycle, and bicycle by using a
psychological model called “Theory of planned behavior” to measure violations as a

descriptive statistic.



Chapter 2

Review and Related Literature

2.1 Concept of accident

Accident means danger from lack of consciousness safety which occurs
unintentionally but may be done negligently, lack of knowledge, lack of
consciousness, control, hurry, tiredness, and sleepiness. Accidents are things that
everyone does not wish to happen (National Accident Prevention Committee, 2010).
Refers to events or hazards that occur without anticipation or intention before which
has resulted in injured persons, death or loss of property. While a term of "accident” is
widely used today mean "Danger or risk that may occur to the body, life, and property

of the person, which are familiar to accident and risk. Can be classified as follows:

1) Traffic accidents, including caused by traffic, land, water, and air.

2) Occupational accidents both factory and outsides such as construction and
agriculture.

3) Home accidents, including falling, being cut, electric suction, LPG explosion,
fire, scald, etc.

4) Public accidents such as accidents in schools, entertainment centers, Public
Park, and fire.

2.1.1 Traffic accidents
Refers to accidents that occur from all types of vehicles on the road, whether
motorcycles, cars, bicycles that cause damage to other users and also include

pedestrians on both sides and across the road.



2.1.2 Causes of traffic accidents

Causes of traffic accidents can separate into two parts which are driver and

environment as follows:

1) The causes of driver or road user.

e The driver is the most important cause of road accidents. Caused by
behavior, attitude, negligence, lack of expertise in driving and stimulus
such as alcohol drinking, substance abuse which has a high chance of
accidents.

e Pedestrians do not follow the rules of safety.

2) Caused by the environment such as damaged roads, damaged light signals,
road conditions are not standard. Including abnormal weather conditions,
severe rain, haze, etc.

2.1.3 Factors affecting accidents

From the review of the literature. There are four factors (see Figure 2-1) that

are related to people, vehicles, roads, the environment, and legal deficiencies. (Vijit,

1995)

Factors affecting

accidents
]
| ] ] ]
Humgn Vehicles Road Copdltlons Lack of law
Behaviors and Enviroment

Figure 2-1: Factors affecting accidents
(Source: Vijit, 1995)



1) Human behaviors and accidents are caused by drivers up to 80 percent
regardless of intention or no intention which can be divided into a variety

of factors as follows:

- Sex, from many studies, those studies found that sex is associated with
significant accidents. Males are more likely to have accidents than females because of
their character and society such as excitement (Stunt) wildness due to group behavior
and like to speed up particularly motorcycle. It was found the women were more
likely to have accidents than males. In a small accident such as collision but not a

fatal accident (Massie, Campbell, & Williams, 1995).

- Age of the drivers is another essential factor due to the lack of thought and
risk perception among teenagers such as the excitement of teenagers on past studies,
there is the comparison of age found that 1 in 3 of motorcycle riders aged less than 20

years have the highest chance of accidents (Chang & Yeh, 2007).

- Driving experience. Drivers with less driving experience will be more

involved in accidents respectively.

- A physical disability such as sudden illness or diseases epilepsy,

hypertension and other defects such as color blindness.

- Traffic violation, Violations of road traffic regulations of vulnerable road
users such as driving on the sidewalk, driving with high speed and negligence. There
are frequent accidents of traffic violations. Moreover, there will be other factors
including violations of substance abuse and alcohol use, making bad decisions
respond and take a lot of reaction time. When an unexpected incident happened, the

driver not be able to catch up or avoid it immediately. Regarding the report on the



world situation of road safety, they are also providing details on the law regarding
three major risk factors on vulnerable road users, including speed, drunk driving,

wearing a helmet. It is also essential to be a significant factor in causing accidents.

2) The vehicles can be a factor if it is not ready to use. The broken vehicle
severe accidents. In Thailand, there is no law to support for cars or
motorcycles and still not up to date. It will also harm other vulnerable road
users and themselves as well. The car and motor vehicle inspection factors
of Thailand are not good enough. It is affecting air pollution too.
Regarding private cars and motorcycles in Bangkok, the registration record
is 8,392,867 vehicles (Department of Land Transport Report, 2019), which
area high number. Therefore, the deterioration of defects should have a

standard.

- The performance of tires, rubber tread deteriorates, the tire's condition
expires due to the tire unable to stick to the road as well as it should be. The lack of
maintenance or replacement of the tire will cause the tire to explode or should not

carry overweight.

- Defective or breakdown equipment such as the accelerator, the brake pedal
of the car (stiffness and damage) result in an inability to brake or accelerate
effectively. Brake pads are worn out or deteriorated due to heavy use, no cleaning and
check regularly. The signal system is damaged headlight, brake lights and turn lights

at night.

3) Road and environment condition external factors that have little impact if

the driver does not have negligence or inappropriate behavior but in other
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words, roads and environments can cause many accidents as well when

careless.

- Road conditions that cause accidents.

The damaged of the road. There is a hole or mud, due to water erosion or
unstandardized compaction. The friction of the road, narrow road or road shoulder
direction is not apparent. Design that does not conform to standards such as sharp
curves or curves that are not geometrically standard. In Bangkok, there are many
curves which are not standard due to limited space for road cuts which is considered
as a dangerous bend by many in rural area and roads are under construction,

obstructing traffic, etc.

- Environment causes accidents

The environment that causes accidents is from both nature and surface
environments such as traffic signs are damaged, lighting conditions, no lights, and

signal at intersections or weather problems.

4) Lack of law

The legal deficiencies of Thailand have many deficiencies, such as the social
condition and lack of public relations because Thai society is lack consciousness and
much violating. The primary is a lack of enforcement and rules. For example,
motorcycle drivers in Thailand did not wear a safety helmet which is one of the most
violations in Bangkok although the regulation is “Not wearing a helmet, the fine is

200 bath/time up to 1000 THB. (Thailand Road Traffic Act, 2009)
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2.2 Legal concepts
2.2.1 Legal concept in Thailand
The laws relate to road users are obsoleted and have not developed as they

should be. Some cannot apply to the present day. The law relates to vulnerable road

user pedestrians, bicycles, motorcycles, and cars are follow by Road traffic act in

1979 to enforce and ensure safety for all users. Most of the laws for road users have

similar meanings. The researcher will comply with relevant laws concerning driving

and being neglected often.

1) Article 6: The user whose use incomplete vehicle or equipment which not

ready to use, the effect will harm vulnerable road users and others.

2) Article 18: The truck which uses for carrying people, animals or stuff should

3)

4)

be by the rules and procedures prescribed in the ministerial regulations. Means
car or motorcycle must be following the registration book as prescribed by the
Ministerial Regulation No. 4 in 1979, said that motorcycles or cars carry
overloaded commonly be seen in educational areas and community area
because it is a nearby footpath and the distance is not that far.

Article21: The driver must follow with the traffic signs that have been
installed or appear on the road. Alternatively, the police officer shows the
traffic signal which requires them to pass the test before on duty. The rules
and procedures are prescribed in the ministerial regulations.

Article 33: Driving, the driver must drive on the left side of the road and must
not drive in the middle lane. Except for the following cases, to travel right lane

or center lane.

* The left side of the road has obstacles or is closed for traffic.



5)

6)

7)
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* The road is designated as a one-way route.

» The road is less than six meters wide.

Avrticle 34: Road using which has divide lanes in the same direction from two
or more. Alternatively, bus lane, drivers must be in the left lane or near the bus

lane, except in the following cases to travel right of the bus.

» There are obstructions or traffic closes in the bus lane.

* The route is designated as a one-way bus.

* Must enter the correct lane when entering the area near the junction.

» When overtaking in front of other cars.

» When the driver is driving at a higher speed than the car on the left lane.

Article 35: Cars with slow speed. The driver must drive in the only left lane.
Notice that driving a motorcycle at the left edge of the road is a good thing to
do because the law is defined. However, sometimes driving along the left edge
may be dangerous because there are many obstacles, cars coming out of the
alleys, gas station entrance and drain cap cause the motorcycle drive unstable
through the drain cap. In the present, large motorcycles or big bike ride with
high speeds but they also have particular safety than usual such as ABS
technology or traction control systems.
In order to allow the motorcycle to ride only on the left edge, it may not be the
social norms that are being treated.

Article 104: Distance, not over 100 meters from the crosswalk or overpass,

does not allow pedestrians to cross the road outside the crossing path. This
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Article, many pedestrians never acknowledge before. As a result, when the
accident happened nearby the crosswalk or overpass, the parties will use this
Article against in court and no blame at all. As a result, Pedestrians should be
aware of it.

8) Article 122: Motorcycle riders and passengers must wear a safety helmet
specially designed to prevent danger while riding. Both of stricture and train
found that it helps to reduce accidents but they are a few numbers of the user

in Bangkok. Nowadays, still solving this problem.
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Figure 2-2: Percentage of wearing a helmet B.E. 2553-2559
(Source: THAIROADS, 2017)

From the enforcement of laws in Thailand (see Figure 2-2), it found that it
does not help to solve the safety problem as effectively as it should be. Therefore, a
complete study of the behavior of road traffic violations users in Thailand is another

way to answer questions and concerns about the behavior.
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2.2.2 Legal concept in Japan
Traffic laws in Japan are used as the Road Traffic Act No. 105 of June 29,

1960 and are continually being updated to maximize the safety of Japanese people.
Most of the laws for road users have similar meanings. The researcher will comply
with relevant laws concerning driving and being neglected often as follows (Japan

Road Traffic Act, 1960)

e Obligations of the drivers of vehicles when entering onto pedestrian paths

Article 9 When entering onto a road on which a road sign or marking
indicates that vehicular entry has been prohibited so as to ensure the safety and
fluidity of pedestrian traffic after obtaining the permission (Article 8 (2)) prescribed
of the preceding Article or by reason of being exempt from that prohibition, the driver

must be particularly careful of pedestrians and drive at a reduced speed.

e Pedestrian Traffic Distribution

Article 10 (1) On a road without demarcations between the roadway and
either the sidewalk or a side strip sufficiently wide for safe use by pedestrians a
pedestrian must keep to the right edge of the road; provided, however, that if it is
dangerous to use the right edge of the road or if there are other compelling

circumstances, a pedestrian may keep to the left edge of the road.

(2) On the road with demarcations between the sidewalk or side strip and the
roadway, a pedestrian must use the sidewalk or side strip, except in the following

Cases:

(1) When crossing the roadway.
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(if) If the sidewalk or side strip cannot be used for reasons such as road

works, or if there are other compelling circumstances.

(iii) When using a sidewalk pursuant to the preceding paragraph, a pedestrian

must endeavor to avoid any part of the sidewalk for use by standard bicycles.

e Pedestrian Crossing

Article 12 (1) When crossing a road near a pedestrian crossing, a pedestrian

must use the pedestrian crossing.

(2) A pedestrian must not cross a road diagonally at an intersection unless

permitted to do so by road signs or markings.

e Places at Which Crossing Is Prohibited

Article 13 (1) A pedestrian must not cross the road immediately in front of or
behind a vehicle or streetcar; provided, however, that this does not apply if the
pedestrian is using a pedestrian crossing, crossing in compliance with the signal
indicated by a traffic light, or crossing in compliance with the alternative signal of

officer.

(2) A pedestrian must not cross a part of the road where the crossing is

prohibited by road signs or markings.

e Special Rules for Roads Such as Pedestrian Paths

Article 13-2 Article 10 through the preceding Article does not apply to a
pedestrian using a pedestrian path or a road that a vehicle or streetcar cannot enter for

structural reasons.
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e Protection of the Visually Impaired, Children Not Yet of School Age, the

Elderly, and Others.

Article 14  (1)A person with a visual impairment (including persons
equivalent thereto; the same applies hereinafter) must carry a cane as prescribed by
Cabinet Order or be accompanied by a guide dog as prescribed by Cabinet Order

when using the road.

(2) A person without visual impairment (other than a person with a hearing
impairment or with a physical disability of the grade that Cabinet Order prescribes)
must not carry a cane as prescribed by Cabinet Order or be accompanied by a dog

outfitted as prescribed by Cabinet Order when using the road.

(3) A person responsible for the protection of an elementary school (meaning
a person at least six years old but less than 13 years old; the same applies hereinafter)
or a child not yet of school age (meaning a person under six years old; the same
applies hereinafter) must not allow the elementary or child not yet of school age to
play on a busy road, at a railroad crossing, or on road in the vicinity of railroad
crossing; and must not allow a child not yet of school age for whose protection the
person is responsible for walking on such a road or crossing unaccompanied by that

person or a caretaker acting in that person's stead.

(4) In a location where it is found to be necessary to instruct, signal, or take
other appropriate measures when elementary or children not yet of school age are
passing down the road on the way to elementary school, preschool, an authorized
childcare center with combined preschool and daycare facilities, or another

educational or childcare facility, an officer or any person who happens to be present at
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that location must take those measures in an effort to ensure that the elementary or

children not yet of school age are able to pass safely down the road.

(5) If requested by an elderly pedestrian, a pedestrian with a physical
disability, or any other pedestrian with difficulty using the road who is crossing or
attempting to cross the road, an officer or any person who happens to be present at
that location must instruct, signal, or take other appropriate measures in an effort to

ensure that the pedestrian is able to cross the road safety.

e Rules to Be Observed by Riders of Large Two-Wheeled Vehicles and other

vehicles.

Article 71-4 (1) A person riding a standard or large motorcycle must not ride
that vehicle without wearing a motorcycle helmet, and must not carry a passenger

who is not wearing a motorcycle helmet.

(2) A person riding a motorized bicycle must not ride that vehicle without

wearing a motorcycle helmet.

(3) A person holding a large motorcycle license who is under 20 years of age
or who has not held that license for at least three years in total (not counting any
period during which it was suspended) (other than a person currently holding a
standard motorcycle license as referred to in that paragraph who has held that license
for at least three years in total (not counting any period during which the person's
license was suspended) and other persons that Cabinet Order prescribes) must not
carry a passenger while driving a standard or large motorcycle (other than one with a
sidecar; the same applies hereinafter in this Article) on a national expressway or

limited highway.
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(4) A person holding a standard motorcycle license a person also holding a
large motorcycle license as referred to in that paragraph who is under 20 years of age
or who has not held that license for at least three years in total (not counting any
period during which the person's license was suspended) (other than a person who has
held a standard motorcycle license at some point within the six months before the day
on which the person came to hold the current license and other persons that Cabinet
Order prescribes) must not carry a passenger while driving a standard motorcycle on a

national expressway or limited highway.

(5) A person holding a large motorcycle license who has not held that license
for at least one year in total (not counting any period during which the person's license
was suspended) (other than a person currently holding a standard motorcycle license
as referred to in that paragraph who has held that license for at least one year in total
(not counting any period during which the person's license was suspended) and other
persons that Cabinet Order prescribes) must not carry a passenger while driving a

standard or large motorcycle.

(6) A person holding a standard motorcycle license (other than a person also
holding a large motorcycle license as referred to in that paragraph) who has not held
that license for at least one year in total (not counting any period during which the
person's license was suspended) (other than a person who has held a standard
motorcycle license at some point within the six months before the day on which the
person came to hold the current license and other persons that Cabinet Order

prescribes) must not carry a passenger while driving a standard motorcycle.

(7) Cabinet Office Order provides for the standards for motorcycle
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helmets due to Japan was once a country with a high fatal road accident
problem in the past. Moreover, there are efforts to solve problems including discipline
people in the nation about this for over 60 years continuously (Nation Police Agency,
2018), resulting in many years Japan has a very small number of deaths from drunk
driving accidents compared to other countries, as well as other non-drunk driving
accidents. Of course, good public transport and road structures also contribute. But
nowadays, Japan's drunk driving laws are also very strict as well Can say that Japan's'
Advance' in both the transportation and public utility. And do not forget to solve any
outstanding problems like strict laws to control road users. Although the current
Japanese law permits to sale alcoholic beverages for 365 days, 24 hours, those who
can drink must be 20 years of age or older and if driving a vehicle must not exceed 30
milligrams of alcohol. Importantly, there is no discrimination on the age or type of
driver's license. All drivers, young drivers or professional drivers must not exceed 30

milligrams.

From what has been said about Japanese law, it is apparent that Japan
has been enforcing the law seriously. Moreover, there is also a comprehensive law for
motorcycles, bicycles and pedestrians in order to strictly solve the problems of
vulnerable road users. Especially the law for large motorcycles it can be found that in
Thailand there are no laws for large motorcycles as seriously as Japan. And the law
also covers child safety. Therefore, the application of Japanese laws to apply and
study is another factor that will cause Thailand to develop traffic laws more

efficiently.
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2.3 Related accident statistics

Japan used to face a heavy increase in road accidents. Due to the rapid
economic growth of the country from the late 1950s t01970s. In the early 1960s,
accidental deaths were higher than the average annual death rate. During the First
Sino-Japanese War in 1894-1895, the death toll reached a peak of 16,765 in the 1970s

and dropped to 8,719 in 1981 with the endeavors of the Japanese government.

The number of cars and the total distance that the whole country runs
continuously. Although there are organizations tried to reduce this risk, the deaths
annually number increased again in 1981 and reached 11,452 cases in 1992. However,
after 1992, the number of annual deaths steadily decreased. While the number of
accidents increased steadily until 2004, therefore decreased. From the report of Japan
times and Nation Police Agency said Japan's road safety is divided into 4 eras as

follows:

The first era: 1951-1970 "The economy grew rapidly. Road deaths have
increased markedly"”. The annual death increased from 4,429 in 1951 to 16,765 in the
1970s, or almost 4 times. The number of cars increased from about 413,000 vehicles
to 16,528,000 vehicles, the population increased from 7 million people to 87 million
people or 23%. GDP increase from 5 trillion yen in 1955 to 75.3 trillion yen in the
1970s, or almost 9 times, bringing a high increase in the number of vehicle
ownership. It is the main cause of the rising trend of death at that time. Transportation
development is still slower than rapid economic growth. The total road length has
increased from 923,000 kilometers in 1953 to 1,024,000 kilometers in 1970, or less
than 11% over the last 17 years. 1960 The Road Transportation Law enacted alcohol

restrictions for motorists as specified under this law.
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The installation of traffic signals in the 1960s and 1970s found that traffic
lights significant results in reducing the number of road accidents. Accidents were
reduced by 31-64%, injuries were reduced by 32-75% and deaths were reduced by 50-

89%.(National Police Agency, 2018)

The second era 1970-1981 "Japanese government's hard work” The number of
deaths dropped to 8,719 in 1981, about half of the maximum was 16,765 in 1970. The
number of vehicles has more than doubled. The population has increased by 13%.
GDP grew by almost 5 times, but the length of roads has increased less than10%.
1975 Force to wear helmets. 1981 Legislation for promoting safe bicycle lanes And

Law for promotion of safe use of bicycle lanes and provision of bicycle parking.

The third era: 1981-1992 Another 'boom' economy more cars and dead. Japan
has to face the gradual increase of the dead. Despite constant efforts from all sectors
such as government, industry, educational institutions And the general public
Although the number of deaths increased by about 500 people in the first half of the
second era (1981-1986), but in the second half, it increased more than 2,000 people
the second half It is a period called the Bubble Economy Period, which is the period
when GDP has grown from 260 trillion yen in 1981 to 471 trillion yen in 1992, or
more than 8 times, and the number of cars increased from 37 million cars in 1980 to
62 million vehicles in 1992, or nearly 1.7 times, causing overall distance of traveling
throughout the country increased. Therefore, the factors that cause a significant

increase in accidents.
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Figure 2-3: Vehicle millage and death rate in Japan
(Source: Nation Police Agency, 2017)

Last era: 1992-Present the annual number of road deaths continues to decline
in 2002, down to 8,396, the lowest after this level in 1981 = 8,719 cases. In 2000,
seats must be available for all children under 6 years of age. In 2015, to get a driver's
license driver must practice up to 34 hours and must attend "History of road deaths
and the creation of safety in Japan". About law and vehicle mechanics for up to 26
hours to obtain a general driving license, according to the Road Traffic Law

regulations.

Changes in the composition ratio of the traffic accidents due to driving while drunk and the number of fatalities
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Figure 2-4: Drunk driving fatalities index
(Source: Cabinet Office Government of Japan, 2014)
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Found that after becoming aware of the tragedy of drunk driving in the
Japanese society that began again during the years 2006-2007, the death rate from
accidents caused by drunk drivers in Japan has decreased significantly. That was said
to be a tragedy in Fukuoka in 2006 (The Japan Times, 2006) brings us to the current
drunk driving law in Japan (Act No. 105), which was released in September 2007,

with rough details as follows:

1) Driving While Intoxicated (DWI) Blood Alcohol Content (Blood Alcohol
Content / Concentration: BAC) 0.08 and up, imprisonment not exceeding 5 years or a

fine not exceeding 1 million yen. (284,250 Thai Bath)

2) Riding under the influence of alcohol (Driving Under the Influence: DUI)
is the breath alcohol level 0.15 Mg / | or blood alcohol level between 0.03 and
0.07999, imprisonment not more than 3 years or fined not more than 500,000 yen.

(142,125 Thai Bath)

3) Refuse to blow alcohol, imprisonment for no more than 3 Month or a fine

of not more than 300,000 yen (85,275 Thai Bath).

4) Hit and run, imprisonment for no more than 10 Years or a fine of not more

than 1 million yen.

Due to the accident data collection, make known of the difference in
the number of accidents each year. Including some factors that cause the increase such
as the number of cars in the road increase, urban expansion, increased roads and
economic expansion or specific causes such as drinking alcohol, which tends to
increase significantly. Therefore, the law has been strictly enforced up to the present

day and found that the accident rate has decreased significantly as well.
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From the previous topic that discussed the concepts of law in Japan
Moreover, the comparison of accident statistics can be summarize the differences
between the two countries that used in this study. Considered from Figure 2-5 shows
the rate of road accidents per 100k people, both Thailand and Japan. Data in 2017

showed that Thailand had a ratio of 36.2 and Japan at 2.91.

ROAD TRAFFIC DEATH RATE PER
100K PEOPLE

mTHAILAND mJAPAN

36.2
36.2

32.7

Figure 2-5: Road Traffic Death Rate Per 100k People
(Source: WHO, 2017)
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2.4 Road user behavior

Research related to the behavior of most teenage road users is using
descriptive statistics, regression analysis or multiple regression analysis. By the
methods mentioned above, there are limitations in analyzing many variables
simultaneously. Which to analyze, it is necessary to use a structural equation model

analysis method to solve it.

By reviewing the literature, the researcher has studied and reviewed the
research based on the behavior violations of road users. Whether from the analysis of
other forms of statistics to be studied and adapted to the research of structural
equation models of vulnerable road users that violate traffic rules. The next section
will be a study related to the behavior of vulnerable road users from using both

descriptive statistics and structural equation models.

Hezaveh, Zavareh, Cherry, and Nordfjeern (2018) studied the errors and
violations of bicycles by using the Psychological model applied and designed a
questionnaire to measure the bicycle crash behavior and violations, called “Bicycle
Rider Behavior Questionnaire” (BRBQ) were tested with a 306 sample of bicycling in
Iran. The study said that to analyze the dimensions with the Varimax Rotation
method, able to identify the behavior of bike users into 5 dimensions, including:
"Stunts and Distractions”, "Traffic Violations", "Notice Failures”, "Control Errors",
and "Signaling Violations" with Cronbach's alpha ranging from 0.70 to 0.84. The
results show that males tend to be more involved in stunts and distractions than
females. Moreover, females were found to have more control error behavior than

males. As a result of the Bivariate correlations between behavior and driving
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experience, found that more experienced people will less error behavior, when the

driver is older, control errors and signal violations will increase as well.

Table 2-1: Average score of male and females on BRBQ dimensions

Average score of males and females on BRBQ dimensions.

Dimensions Male Female Z (p value)

Stunts and Distractions 2.02 (0.79) 1.66 (0.79) -4.23 (0.000)
Control Errors 1.67 (0.56) 2.00 (0.76) -4.36 (0.000)
Traffic Violations 1.98 (0.67) 1.90 (0.80) -1.16 (0.248)
Signaling Violations 2.96 (1.14) 2.74 (1.08) -1.20 (0.229)
Notice Failure 1.92 (0.71) 1.81 (0.82) -1.24 (0.214)

(Source: Hezaveha et al., 2018)

Table 2-2: Correlations between Self-reported clash and BRBQ dimensions

Table 5

Correlation between the BRBQ dimensions, self-reported multi-vehicle crashes, and rider’s characteristics.

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
1 All self-reported multi-vehicle crashes 1

2 Selfreported at fault multi-vehicle crashes 65 1

3 Traffic Violations 237 217 1

4 Stunts and Distractions a9 22" 0 1

5  Control errors 002 005 0 0 1

6  Notice Failure 002 004 0 0 0 1

7  Signaling Violations 004 -006 0 0 0 0 1

8  Riding hours per day 227 0.09 0.03 317 -157 0,01 a1z 1

9 Riding experience 003 -0.09 005 -006 -13° .14 13 004 1

10 Rider’s age -24" -19” 120 -3 01 -14° a1 -32" 28" 1

11 Education 007 001 005 -287 .12 011 0.06 317 o1 5" 1

12 Gender 002 003 005 197 227 006 008 247 247 001 01 1

13 Professional Bicycling -0.01 -0.04 0,02 -0.03 -0.02 -0.03  -0.06 -0.09 0.06 0.06 197 0,03 1

14 Recreational Purpose 001 001 001 012" 002 -0.0B 0047 0187 007 0217 0237 002 -052° 1

15  Other Purposes 0117 0117 005 -0147 0147 002 0117 0137 -0.00 0127 0100 006 -0.257 0697 1

16  Urban Context 0167 0177 009 0237 0127 000 0117 0247 0107 -007 007 026 015 008 0237 17

17  Rural Context 022" -0.287 008 0177 005 000 0056 -0157 -0054 008 004 0187 -005 -0.117 0177 063" 1

18 Mountainous Context 0.01 0.05 <0.04  -0147 0097 0011 -0.092° 0177 -0.09° 000 005 0177 -0157 000 0117 065 0167 1

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

(Source: Hezaveha et al., 2018)

As shown in Table 2-2 correlation between BRBQ dimensions and self-report

clash found the BRBQ dimensions and demographic characteristics. Among the

BRBQ dimensions, Stunts and Distractions (for all crashes: r = 0.19, p < 0.001; for at-

fault crashes: r= 0.22, p < 0.001) and Traffic Violations (for all crashes: r = 0.23, p <

0.001; for at-fault crashes: r = 0.21, p < 0.001) had significant positive correlations

with self-reported multi-vehicle crashes. Except for Signaling Violations that have a

positive correlation with all self-reported multi-vehicle crashes (r= 0.39, p < 0.500)

and a negative correlation with at-fault self-reported multi-vehicle crashes (r = -0.06,

p < 0.332), the rest of the dimensions were positively correlated with self-reported
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multi-vehicle crashes. However, these correlations failed to reach significance. This
study aimed to develop a bicycle-behavioral questionnaire that follows a similar
methodological approach as the motorcycle (MRBQ) instruments. So, BRBQ can be
applied to any subset of the bicycling area, and the results will likely differ. This
study is limited to the development of the instrument and limited application in other

areas of study.

A. S. Cheng and Ng (2010) studied and developed a questionnaire about the
violation of motorcyclist traffic rules for Chinese people by making 19 questionnaires
and experimenting with a sample of 920 motorcycle riders. The questionnaire was
developed by experts in motorcycle driving. From the driving school as a Likert’s
scale which will be a 2-factor analysis by dividing the driver into 2 types: 1)
aggressive violations, 2) ordinary violations. The result of the understanding test or
Cronbach's alpha is in the range between 0.876 and 0.914. The test-retest reliability is
between 0.729 and 0.829. The results of the questionnaire testing of drivers with
accident history and those who have no history of accidents throughout the past 3
years have found that those who have history got a higher score questionnaire with the
most significant at r = 0.75 (P <0.001). Overall, the area under the ROC graph is 0.75.
The results can be reliable and accurate for traffic violations of Chinese drivers. The
development of this questionnaire is for Chinese drivers only. If being developed or
used, it is necessary to test reliability. Moreover, the new Cronbach's alpha for the

sample we are interested in again for another studied area.
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Figure 2-6: Roc Curve of CMRDYV total score and accident
involvement of motorcycle rider (n=920)
(Source: A. S. Cheng et al., 2010)

A. S. K. Cheng, Liu, and Tulliani (2015) studied the relationship between
driving behavior that violates traffic rules and the risk of motorcycle accidents by
means of the questionnaire about the behavior, traffic violations and the perception of
621 people who are motorcycle users in China. The questionnaire consists of 3 parts:
1) the driver's information and the history of accidents in the last 3 years 2) the
questionnaire about the risk perception 3) the question about traffic violation
behavior. Analyzed using bivariate correlation analysis between traffic violation
behaviors and perceived risk of accidents. The results showed that the relationship
between behavior and perceived risk is significantly related as the researcher has
hypothesized on the relationship can predict the participation of motorcyclists in
accidents. Important to show that motorcyclists with their history of accidents in the
past 3 years will have aggression and their driving is riskier than ordinary people.

Moreover, there is still less risk awareness by specifying the risk in the form of belief



29

rather than their behavior. By the correlation of ordinary and aggressive violations
found that indicate the behavior of violations related to the accident is involved
shallow incidents r = .15 and .006 respectively, and as for the environment, it is also
less (r =.030, r =.076) but they also found that the belief is identified risks are higher
than the behavior and external environment (r = .153, r = .174). This study identifies
motorcycle riders in Hong Kong and China only. To be adopted, it needs to be
improved first, and the researcher has deduced the relationship of driving and beliefs
may not be able to infer reliably from this relationship because each individual

foundation of belief is different.

Champahom, Jomnonkwao, Satiennam, Suesat, and Ratanavaraha
(2019)Champahom, Jomnonkwao, Satiennam, Suesat, and Ratanavaraha
(2019)Champahom, Jomnonkwao, Satiennam, Suesat, and Ratanavaraha (2019)
studied the model of helmet wearing in Thailand by using TPB (Theory Planned
Behavior) and LOC (Locus of Control) to create a structural equation model
developed from TPB and LOC. Divided into 6 dimensions 1) Helmet use intention 2)
Positive Attitude 3) Negative Attitude 4) Subjective Norm 5) Behavior control and
internality) 6) Externality. The questionnaires, 5 and 6, were used to measure internal
behavioral factors and external factors of the driver according to the LOC theory and

the questionnaire in areas 1-4. It was according to TPB theory.

The researcher collected data from 801 samples from an urban and rural area
to be compared with data in 401 urban areas and 400 rural samples taken by SEM.
Comparison between 2 study areas showed that there are significant differences by

finding that in the urban area, the latent variables affecting helmet wearing are
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positive attitudes, control of behavior, and internal factors. The rural areas, found a
positive attitude was the most effective and the internal factors, according to the
Subjective norms respectively because rural areas have different road usage with

urban areas, fewer cars and more people do violations.

Moreover, they also found the result of research between urban and rural areas
has many aspects of different results such as the model of user expectations with tour
bus drivers, found both areas have different expectations as well. Therefore, each area
of the study was significant. The researcher should apply the theory to suit the study

area for accuracy and reliability.
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Chang and Yeh (2007) conducted a motorcycle accident study involving age,
sex and risk behavior in Taipei, Taiwan. By finding the relationship between age, sex
and risk behavior of motorcycle riders with 1451 samples. In the risk behavior, the
study was conducted in 3 main topics: 1) carelessness of the driver 2) traffic violation
3) negligence in vehicle inspection by using a two-step cluster analysis and logistic
regression model. The study found that young male drivers do not respect traffic rules
and also do the violation. The young drivers are very likely to underestimate the
driving time and do not check the vehicles properly. However, the questionnaire does

not mention the attitude of the driver in the analysis as well.

Topolsek and Dragan (2015) studied the relationship of driver behavior when
driving a motorcycle or car by using the Structural equation model. The study aims to
explore whether the driver behaves differently between motorcyclists and cars. The
researcher conducted the questionnaire in 2 sections. 1) Motorcycle Driving Behavior
Questionnaire 2) Driver Behavior Questionnaire by testing with the same sample
group. The structure of SEM divides the latent factors into 2 factors: 1) Motorcycle
driving behavior 2) Driving behavior using parameter estimation methods the
Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) methods
by Maximum likelihood. The results show that the behavior of motorcyclists affects
car behavior with weight values between latent variables equal to 0.59 p <0.05. It can
be seen that the relationship is significantly different because motorcycle riders need

to be aware of various risks more than driving a car and need more riding skills.
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Therefore, motorist riding with safety rather than cars and also confirm that car driver
is only concerned about speed violations when compared to motorcycles which
require careful monitoring of external factors such as car or road conditions. On the
other hand, people who ride motorcycles will push their brave when the perfect road.
Therefore, the researcher has suggestions on how to improve traffic policies and laws
in order to be consistent with the behavior of motorcyclists and cars. However, the
research is only collected in Slovenia. Sampling needs to be adjusted according to

factors of the questionnaire to be consistent and suitable for the study area.

Figure 2-11: The regression weight between Driving and Riding Behaviors
(Source: Topolsek, 2015)

Elliott, Baughan, and Sexton (2007) studied the errors of behavior and

violations of traffic rules related to the collision risk of motorcyclists by 1) creating a
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questionnaire to ask the behavior of motorcyclists 2) testing behavior to predicted as a
risky driver. The questionnaire consists of 43 topics to measure the behavior of
motorcycle riders by testing with samples which are a motorcycle rider n = 8666.
Section 1 of the questionnaire, the behavior can be divided into 5 parts as the
following 1) traffic error 2) control error 3) speed violations 4) performance of stunts,
5) use of safety equipment. Section 2: Name, gender, age, driving experience (Driving
hours) and the estimated distance of driving in the past 12 months. Section 3: The
information of the crash asks about the number of collisions that occurred during the
past 12 months and the number of times blames clash. Using the data obtained from
the questionnaire to analyze by dividing the collision behavior into 2 types are 1) all
clash 2) blame clash. The results of the analysis with General linear modeling (GLM)
found that traffic error (z=4.00 P<0.01) is an essential factor in predicting the
outcome of all clash cases. Regard to clashing, the factor of control error and speed
violations (z = 2.46, z=2.50 P<0.001) is a factor in the predictions that have both
significant. The researcher classified the behavior mentioned above is quite detailed

and in-depth. To make it possible to estimate the cause directly.

Zhou et al. (2016)Zhou et al. (2016)Zhou et al. (2016)Zhou et al. (2016)
studied on pedestrian crossing violations by using the TPB model. This model was
conducted in Dalian, China with 260 samples. The questionnaire is divided into 3
dimensions according to the TPB and the dimension of interest is added into 3
dimensions which are 1) Descriptive Norm 2) Perceive Risk 3) Conformity Tendency

to evaluate their respective impacts on pedestrian’s behavior intentions. The
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researcher has divided the model to use as a study of 4 models based on the TPB
model as the main and analyzed with SEM. The results from the study found that
attitude (B = 0.43 p <0.001) affects the crossing of most pedestrians in China which is
most people are aware of crossing road danger that violates traffic rule, causing
accidents and also recognize that there is a risk of accidents. The result also shows
helpful attitude and subjective norm were significant in the basic TPB model after
adding a descriptive norm (£=0.27 p<0.01) instead of perceiving behavior, the
subjective norm was not significant. Because subjective norms and descriptive norms
are nearly the same, but the subjective norm is more like the attitude of the family and
friend or people who essential but the descriptive norm is an action. Based on the
results, descriptive norm appeared to be a more reliable predictor than the subjective
norm. In other words, the action of the family members and friends is more influential
on pedestrians than whether or not they approve of the behavior. Other models show
that conformity tendency was a strong predictor too, indicating that the presence of

other pedestrians would influence behavioral intention.

Table 2-3: Regression weight of the model

Model 1 Model 2 Model 3 Model 4

Estimate SiE. P Estimate S.E. P Estimate S.E. P Estimate S.E.
1A 0.082 0.021 0.075 0.021 0.096 0.021 0.070 0.022
SN 0.043 0.014 0.003 0.021 0.016 0.186
PBC 0.138 0.092 0.136 0.100 0.100 0.315
DN 0.223 0.083 0.007 0.314 0.073 0.217 0.0917
PR 0.103 0.064 0.111
€T 0.243 0.075

" Significant at 0.01.
" Significant at 0.001.

(Source: Zhou et al., 2016)

The results of the study can help to design more efficiently and safety

campaigns, such as changing people's attitudes towards this violation of behavior.

0.008

0.004
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Amending social norms, increasing safety awareness to reduce road crossing
violations. The limitations of this study are the bias of reported behavior, especially
negative behavior. If it is a negative question, people will not respond truthfully,
making it challenging to collect data. In order to keep high internal reliability of the
data, a small number of items were included in the final questionnaire, which could

affect the results.

Hajek et al. (2018) studied the age and gender factors of motorcyclists who
were students violated traffic rules by using the Structural Equation Model at
Mataram City, Indonesia. Most accidents are interested in the framework of
motorcycle drivers who are students of the sample group, a total of 394 people to do
questionnaires related to 3 parts as follows: 1) Driving behavior 2) Traffic violation
and 3) Causes of accidents. Analyzed by using the Structural Equation model, 87.5%
of drivers are students who do not have a driver's license and 53.7% about 17 years
old students have related to accidents. Moreover, it also found that the relationship
between driving behavior and traffic violation (r> = 0.814) and traffic violations with
accidents (r> = 0.285) are also important indicators. Gender and age show significant
differences (chi-square) and values between relationships of driving behavior and
traffic violation and accidents as well. The male behavior and traffic violations will be
less. The percentage of 6%women and students younger than 17 years are more

susceptible to violations than other groups. (See Table 2-4)



Figure 2-12: Structural equation model of traffic violation
(Source: Hajek et al., 2018)

37
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Table 2-4: Regression weight of the variable

Relationship estimate

Violations € Riding behavoior 0.439
Accident & Violations 0.375
X5 < Behavior 0.454
X4 < Behavior 0.675
X3 < Behavior 0.454
X2 € Behavior 0.246
X1 €& Behavior 0.574
X6 < Violations 0.655
X7 & Violations 0.787
X8 € Violations 0.416
X9 € Accident 0.740
X10 < Accident 0.674

Source: Quiput of AMOS V. 22.0
(Source: Hajek et al.,2018)

Wong, Chung, and Huang (2010) studied risky driving behavior of young
motorcycle riders by using a questionnaire to collect a sample of 683 people between
the ages of 18 to 28 years by collecting data of 7 latent variables: 1) Sensation seeking
2) Altruism 3) Normless 4) Riding Anger 5) Risk perception 6) Utility perception 7)
Attitude toward Safe Riding which are the relationship of personality of risky
motorcyclist. Developed from the structure of TPB and applied the data to analyze in
2 steps, Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA)
by Maximum likelihood. The model is fit from EFA and CFA analysis, as shown in

Figure 2-13.

The results from the analysis can be summarized as follows. Conclude that the
critical factor in risky behavior is Sensation Seeking, Amiability and Impatience are

the main factors of personalities that cause unsafe riding among teenagers whom the
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adult rider will ride safer because the teenager will seek too much excitement and too
much self-confidence without being aware of an accident or anxiousness. Moreover,
the impatient, low-confident riding and lack of traffic awareness will cause a
significant accident as well. However, being afraid too much could be another factor

that makes riding unsafe.

Therefore, the researcher recommended that the policy of the driver's license
be adjusted more strictly. Besides, it will also help with proper training giving
awareness of danger but not too much and including the development of the
Intelligent Transportation System (ITS) according to teenager riding to reduce further

accidents.

Riding
confidence

0.006

0.239

~~- 0.051 0.503

0.363

0.064

Utility
pereeption

Figure 2-13: The regression weight of the risky behavior on teenager
(Source: Wong et al., 2010)
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2.5 The Theory of planned behavior
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Figure 2-14: Model of the Theory of Planned Behavior
(Source: Ajzen, 2006)

In psychology, the theory of planned behavior (TPB) (see Figure 2-14) is a
theory that connects the beliefs and behaviors of the person. The theory states that
attitude towards behavior, subjective norms or compliance according to the reference
group and perceived behavior control will jointly determine the behavior, intent, and
behavior of each individual. This concept is presented by Ajzen (2006) to develop the
predictive power of planned behavior theory, including the perception of behavior
control. They applied to the relationship between belief, attitude, and intention in
behavior. Moreover, Behavior in various fields, whether directly or in psychology, by
using the model to develop the research area of interest such as using the TPB model

to predict the behavior of individuals who violate traffic rules or driving risky.

From the previous study about the theory of behavior according to the plan,
there is a reasonable explanation of human behavior, that person's behavior was not

caused by coincidence, but three factors are behavioral beliefs, normative beliefs, and
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control beliefs. Behavioral beliefs will cause an attitude to action which may be
positive or negative, called attitude toward behavior. While the belief about the
reference group is expressing. In the form of awareness of the pressure received from
a society called Subjective Norm. Moreover, beliefs about factors that support or
obstruct behavior cause are Perception of the ability to control behavior or called
Perceived Behavioral Control.
2.5.1 Behavioral beliefs

An individual’s behavioral beliefs serve as the link between their behaviors to
the outcome that the behavior is expected to produce or bring about. It is a person’s
behavioral beliefs that will have a direct influence on their attitude toward behavior. If
the expected outcome is something favorable, then there is no doubt that they will
also have a positive attitude toward the behavior, increasing the likelihood of actual

performance.

Primarily, the behavioral beliefs of a person will focus on favorable or
unfavorable. For example, we believe that using a public car is a way to reduce global
warming. If everyone agrees, there will be helpful. Moreover, the indirect advantage
is also to solve the traffic jams.

2.5.2 Normative beliefs

If decisions on actions and behaviors were made solely by the individual,

predicting their responses is going to be easy. However, since there are other —

internal and external — factors at play, that is not the case.

Normative beliefs involve the key people or characters around the individual,

precisely their behavioral expectations as they perceive them to be. On top of that, it
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is also shaped in part by the level of importance that they place on these people’s
expectations. Together, these determine the subjective norm that will play an
important part in his decisions on whether to behave in a certain way or not. For
example, a person with a private car and driving to work a regular basis, there is
someone who has no car traveling around, they will use a public car into groups. Then
some of them will stop using their own car and use public transportation instead. We
can find this type of behavior very often in adolescents.
2.5.3 Control beliefs

Perceive the presence of factors (called ‘control factors’) that will have an
impact on how the performance of the action will go. These are the control beliefs,
which will dictate your perceived behavioral control. Each control factor can be
viewed individually, and your perception of the power of one control factor may be
different from the power of the other control factors. If there is a high probability that
the power control factor is present, it will very likely to act as a line with the power

factor.

For example, using a public car to the workplace does not have the policy to
enforce the use of public vehicles to work. However, if there is a policy and effective
use of public cars to work, the behavior of the company will change. Moreover, they

tend to use more public cars as well.

When combining all three beliefs will result in the intention of the person's
behavior which will lead to the inevitable behavior. By a direct relationship between

these three elements If both the attitude and reassessment of the reference group are
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positive and the firm belief that you can doa behavior, it means enhancing the

intention of showing that behavior.

However, if considering the model, it is found that perceived behavior control
can be relevant and will continue to affect the behavior at all times. This means that
even after the behavior has begun, there is still a possibility that awareness still affects
the performance of the behavior.

2.6 Summary

Ajzen (2006) studied human behaviors which is an indication of human
actions that will consist of influences from 3 factors: 1) beliefs about the
consequences of actions and assessments from actions (Behavioral Beliefs) which can
be both positive and negative. It is called the attitude of action 2) beliefs about
reference groups and motivations (Normative Beliefs) that will defer referencing
groups which will be expressed in the form of social pressure or the other way is
called Subjective norms. 3) Beliefs about factors that support or interrupt actions
behavior and perception of these factors is called Control Beliefs. Therefore, when 3
factors together will result in humans acting out that behavior will call the intention to
behave (Behavioral Intention) is one of the most theoretical frameworks that have
been picked up due to clearly showing human behavior and has been tested to be able

to fit together in many models.

From a literature review related to the behavior of vulnerable road users. The
past studies found that there are many different factors such as thought and attitude,
personality factors or even personal status, gender, age, education level, driving

experience, etc. By violating the traffic were influenced mainly by the TPB
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conceptual framework due to the behaviors that follow the pattern with an attitude
driven primarily. However, in many types of research, they also found not only the
attitude will determine behavior but also develop the conceptual framework of TPB to
be suitable for the study area and pull out complex behavior to explain by using SEM
analysis to be fit and compatible with more detailed data and behavior. The researcher
compiled all the factors together to creating factors that affect vulnerable road users
and the drafting model for development. The model used to develop uses the
theoretical behavioral framework is the set belong to attitude towards behavior subject
norms and perception of the control of plan behavior theory, in order to measure the
behavior of vulnerable road users. Moreover, personal factors and perceiving risk, the
researcher wanted to be a part in measuring the behavior of vulnerable road user
according to the conclusion of Andy et al. (2015) discussing the behavior of
motorcyclists and Hajek et al. (2018) , Mentioned to personal status, sex and age to
compare with driving experience in this model and measurement, Does the behavior
affect the violation of traffic rules? The behavior of users of Thai and Japanese
teenagers will follow the above conclusion or not? The TPB model framework used to
measure the psychology of vulnerable road users (Ajzen, 2006) and the violation

behaviors model used to measure the behaviors.
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Chapter 3
Methodology

3.1 Overview of Methodology

From the previous literature review, all three related models of vulnerable road
users can be synthesized based on the Bicycle Riding Behavior Model (Hezaveha et
al., 2016) ,Motorcycle Riding Behavior (Elliott et al., 2007) and Pedestrians Behavior

(Zhoua et al., 2016) to measure violations of the 3 modes as follows :

Instrumental Attitude

Descriptive Norm Violation Behavior

Conformity Tendency

Figure 3-1 :Draft Pedestrian model framework
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Use of Safety
Equipment

Speed violations Violation Behavior

Control errors

Figure 3-2: Draft motorcycle model framework

Traffic Violation Notice Failure

Signaling Violations Violation Behavior

Control errors

Figure 3-3: Draft bicycle model framework

This chapter present the methods of planning and surveying data. In order to
study the violating behavior of vulnerable road users, all steps of the survey and data
collection process for analysis are “Survey Research”. With steps as in Figure 3-1
from the start of studying and reviewing the literature to be used to design
questionnaires and collect data and analyze the structural equation model of

vulnerable road user behavior.
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Figure 3-4: Research Methodology

2.6 Concept of Structural Equation Model, SEM

47

The structural equation model was started from a model of influence analysis

or path analysis, a causal analysis in one direction from left to right. The structural

equation model is a statistical technique used in testing and estimating causal

relationships. The structural equation model is intended for both analytical testing or

builds a theoretical model. In addition, structural equation models can test the

characteristics, direct Effects, and indirect Effects assumptions between the observed

variables (variable that can be measured) with latent variables (variable that cannot be

measured), which allows an error in measurement and error in correlated.
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Another apparent difference between SEM and other data analysis techniques
is that SEM estimates multiple regression equations over and over again at one time.
By each equation separated but have a relationship which defined as a structural
model (structural model) or in other words, SEM will not analyze the relationship for
each variable (dependent variable) with many variables in the analysis. Including
latent variables that are independent variables created in a relationship, maybe

classified as a dependent variable in another relationship.

2.6.1 Elements of structural equation models

Y1 | €,
61 > X1

Y2 |[< &,
82 > X2
8 >| xa Y3 |€ &
84 —>| X4 Y4 | €,

Measurement Model Structural Equation Model Measurement Model
X=(QXE)-§ n=Pmn-yE - ¢ Y = On-e

Figure 2-15: Elements of structural equation models

Figure 2-15 shows examples of structural equation models with full elements
that consist of exogenous variables and endogenous variables, both external and
internal variables, consisting of latent variables and observable variables. Latent
variables cannot be measured on their own. However, it can be measured by

observing variables that are the elements of each variable.
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The full structural equation model consists of two essential sub-models:
Measurement model and Structural model. The measurement model is a model that
shows the relationship between latent and observable variables or measurable
variables. The measurement model will have both Measurement model for external
variables (Exogenous measurement model) and measurement models for internal
variables (Endogenous measurement model). For structural equation models is a
model that shows the relationship between external latent variables and internal latent
variables. The relationship models can be written in the form of the following matrix

equations.
1. A measurement model for external variables

X=A,E+0

X, Ay 0 : &
X, |=|Agn Aam [ l:|+ S,
X 0 A
Xl = ;LX11§1 Jr51
X, = Axy& + Axné, +6,
Xy = Aygsé, + 0

Equation (1)

(%)

w

2. A measurement model for internal variables

Y=Amn+e

LA 0 {m} “ Equation (2)
Li=l4a 0 &

T 0 Ay 72 &3

Y, = Ay + &

Y, = Ayt + &,

Y, = Ay, + 65

3. A measurement model for the structural equation model

Equation (3)
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n=pn+l'é+<

kISP A Claa U
= + +

m By 0m, Ya Yullé ¢
m=rué+<

n, = ﬂ21’71 +7/21§1 +722§2 + gz

The variable explanations as follow:

X = Eks = Exogenous Variable vector

Y = Wi = Endogenous Variable Vector

& = Xi = Exogenous Latent Variable vector

I] = Eta =Endogenous Latent Variable Vector

0 = Delta = Measurement error vector of variable X

¢ = Epsilon = Measurement error vector of variable Y

{ = Zeta = Measurement error vector of variable I]
Ax = Lambda-X = Regression coefficient Matrix of X on Y
Ay = Lambda-Y = Regression coefficient Matrix of X on Y
I' = Gamma = Causal Influence Matrix from & to I}

B = Beta= Causal Influence Matrix between n

® = Phi=Variance - Joint Variance Matrix between Exogenous Latent

Variable vector &
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2.6.2 Types of structural equation models

Joreskog and Sorbom (1989) have divided the equation model into 3 types

of models.
1. Measurement Model and Confirmatory Factor Analysis Models

Consisting of latent external variables and external variables can be observed,

but there are no internal variables written in the form

The equation is the following:
X=A,+0 Equation (4)

The group model is divided into 3 types:

(1) Congeneric Measurement Models

(2) Confirmatory Factor Analysis Models and
(3) Multigrain-Multi method Models

2. Causal Structural Models. This group model consists of relationship models
both with and without measurement error terms. Models that do not have
measurement errors will be composed of all observable variables without latent

variables.

The equation is the following:
Y=pBY+TX +¢ Equation (5)

For the case of error terms in the process. The group model will have all the

elements like the full structural equation model. And there is a relationship equation
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between the variables as shown in the equation (1) (2) and (3). The group of these
models is divided into 3 types: 1) Regression Models and ANOVA Models 2) Path

Analysis and 3) Multiple Indicators and Multiple Causes Models or MIMIC Models.

3. Non-Observable Exogenous Variable Models. The group model consists of
external latent variables, internal latent variables, and internal variables that can be
observed as elements or in some cases may be no External latent variable. The

equation is the following:

Y =Ayn+e

The group of the model is also divided into 3 subgroups:
(1) Second-Order Factor Analysis

(2) two-wave Models and

(3) Simplex Models

At present, the structural equation model has been developed in many areas
such as economics, transportation, business administration, or even psychology. Most
of the analysis with the structural equation model is used when there are many latent
variables. Commonly analysis can be used either, but there will be difficulties with
hypothesis testing because of many latent variables. Moreover, the data used to
observe variables may not be relevant and consistent with the hypothesis. By using
the structural equation model, it will be more comfortable and more accurate because

it can allow the error values of each variable to be observed by its.
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3.2 Conceptual framework and Hypothesis of the study

From the previous literature, to define the conceptual framework of the
research, it is to analyze the behavior and attitude of violators of the road user by
using descriptive statistics. Moreover, the psychological study will be used as a
questionnaire for pedestrians in order to find the cause of the violator’s behavior by
analyzing the structural equation model due to the psychological behavior model. For
variables that will be used to study the causal relationship of the violations of the road
users. The researcher has identified latent variables or predictions based on the
behavior of motorcycle users (Elliott et al., 2007), bicycle user behavior (Hezaveh et

al., 2018) and pedestrians violation behaviors (Zhou et al., 2016)

The behavior of motorcyclists consists of Control Error, Traffic error, Speed
violations, Stunts, and Use of Safety Equipment. The behavior of cyclists consists of
Control error, Traffic violations, Signaling violations, Notice Failure, and Stunts
Pedestrian behavior, which is a model of psychological behavior consisting of
Instrumental attitude, Descriptive Norm, and Conformity Tendency. Due to the
behavior of pedestrians. Previous studies have found that these three factors are the
best model fit for the pedestrian. It is a TPB model developed explicitly for
pedestrians, and it has been tested that the new model has significant differences.

Analysis of the Causal Relationship Model of Traffic Violation Behavior of
road users. The researcher has defined 3 models of violation behavior, which shown

in Figures 2-16, 2-17 and 2-18.

The models in Figures 2-16 and 2-17 are models of motorcycle and bicycle
riding behavior, while the models in Figure 2-18 is a model that measures the attitude

and behavior of pedestrians, based on the TPB model. This analysis will test the
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behavior of road users between Thailand and Japan in order to explain the similarities
or differences between the behaviors of both nations. The theory below would be able
to explain the behavior of road users reasonably. The researcher has set the hypothesis

to test the model as follows:

1) The hypothesis of Motorcycle Riding Behavior Model

H1: Control error is related to the behavior of motorcyclists.

H2: Speed Violation is related to motorcyclist behavior.

H3: Stunt is related to motorcyclist behavior.

H4: Traffic error is related to motorcyclist behavior.

H5: Use of Safety Equipment is related to the behavior of motorcyclists.

2) The hypothesis of Bicycle Riding Behavior model

H1: Control error is related to the behavior of cyclists.

H2: Notice failure is related to the behavior of cyclists.

H3: Signaling violation is related to the behavior of cyclists.

H4: Stunt is related to the behavior of cyclists.

H5: Traffic violation is related to the behavior of cyclists.

3) The hypothesis of Pedestrian Behavior Model

H1: Instrumental attitude is related to the behavior of pedestrians.

H2: Descriptive norm is related to the behavior of pedestrians.
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H3: Conformity tendency is related to the behavior of pedestrians.

The latent variables used in various behavioral and psychological

measurements have meanings as follows:

e Motorcycle Control error (MCE)

Refers to errors in controlling the vehicles, whether braking without being
careful or whether braking while in the curve. The behavior that causes a violation,

both intended and unintentional can cause an accident.

e Speed Violations (SV)

Means riding at a faster speed than specified, for example, Fast riding in the

rural area, riding fast in villages or residences, etc.

e Motorcycle Stunts (MS)

Mention to riding recklessness and levity and excitement. It was found in
teens because of the subjective norm that can be explained by the TPB theory. It is
another critical variable to measure riding behavior. For example, Ride very close to
the front car while riding at high speed, participate in unofficial races on the road or

accidentally causing the rear wheel free (Drift).

e Traffic error (TE)

Means a traffic error such as “Not seeing a pedestrian crossing a road or riding
off to the main road without noticing” or “a car is coming and not be able to

determine the speed of the approaching, whether it is fast or slow

e Use of Safety Equipment (USE)
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Refers to the use of protective equipment when riding a motorcycle. A
motorcycle is not safe to ride on the road, and there are many factors can cause
accidents. As a result, using protective clothing or helmets is essential to be able to

measure riding behavior.

¢ Bicycle Control error (BCE)

Means a mistake in controlling a bicycle, for example having trouble
controlling a bicycle downbhill or when riding a bicycle slowly, or not knowing how to

use the gear in a bicycle.

e Notice failure (NF)

This refers to an error in the risk perception that will occur. Alternatively, did
not notice that certain events occurred, such as did not notice people crossing the road
or waiting to cross the road, did not notice that someone was walking down from a

parked vehicle, or would not notice the traffic sign at the crossroad.

e Signaling violations (SV)

Refers to violation of the traffic signal at the intersection. It is typical behavior
in riding a bicycle because of its high agility which causes many violators to be one of
the variables that can measure the behavior of the bike very well. Forgot to give a

hand signal when turning, not give a hand signal when to stop.

e Bicycle Stunts (BST)

This refers to the behavior of riding with recklessness and needs excitement,

such as riding a bicycle with one hand, taking a picture of yourself while biking.
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e Traffic violations (TV)

Meaning a general violation of traffic rules, such as riding at speed to passing

red lights, riding in a prohibited place, such as crossing the highway bridge.

e Instrumental attitude (1A)

Behavioral beliefs that will have a direct influence on the attitude toward
behavior. If the expected outcome is something favorable, then there is no doubt that
it will also have a positive attitude toward the behavior, increasing the likelihood of
actual performances. For example, Respondents were presented with two behavioral
beliefs which were: “Crossing the road in the scenario described would save me time”

and “Crossing the road in the scenario described would be more convenient.”

e Descriptive norm (DN)

Each respondent was asked about whether each reference (family and friends
in our study) performs the behavior Such as: “My family crosses the road as described

in the scenario” and “My friends cross the road as described in the scenario.”

e Conformity tendency (CT)

Conformity tendency was measured Such as: “If other pedestrians cross the
road during the red light, I would do the same” and “When I am with companions, I
cross the road as described in the scenario.”
3.3 Research Instrument
This research uses surveying techniques and data collection by questionnaire.
The questionnaire is divided into 2 sections. The first section is the personal

information of the sample. In order to know the necessary behavior and basic
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information of the respondents. Section 2 of the questionnaire is a question about the
behavior and attitudes of teenage road users in different modes: motorcycles, bicycles,
and pedestrians. The data collection methods will be discussed in the survey method
topic. The researcher designed the question by allowing the respondents to answer the
questionnaire by scoring according to the level of behavior towards the message by
using the Likert Scale to measure attitude and behavior metrics which identify their
attitudes with 5 levels (5 points Likert scale ) From 1 - 5. Each number has the

following meaning.

e A weighted score is s when performed very often or with a

negative attitude.

e A weighted score is 4 when performed frequently or with a

slightly negative attitude.

e A weighted score is 3 when sometimes performed or with a

neutral attitude.

e A weighted score is equal to - when performed a little or

slightly positive attitude.

e A weighted score is equal to 1 when hardly performed or with a

positive attitude.

The questions that are used to measure the latent variables of the teenager road

users are in Table as follows:
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3.3.1 Data reliability and validity

For each construct, the internal consistency of the items should be evaluated
for the reliability of the survey data. Cronbach’s alpha (a) correlation test was
performed. A Cronbach’s alpha («) generally ranges between 0 and 1. The closer it is
to 1, the higher the internal consistency of the items in the construct (Nunnally and
Bernstein, 1994). The validity of the items was tested by the confirmatory factor
analysis (CFA) which evaluates a priori hypothesis on what items should be
associated with what factors. CFA was conducted in the SPSS software

3.4 Population and Sample

The population used in this study are teenagers aged between 15-29 in
Bangkok, Thailand and Sapporo, Japan. The scope of research focuses on teenager
behavior in Bangkok, Thailand and Sapporo, Japan. The place which has many
teenagers was nearby the university. From statistics, Chulalongkorn University has
48,917 students, including undergraduate, graduate, Ph.D. (Chulalongkorn University,
2019) and Hokkaido University has 20,936 students, including undergraduate,

graduate, and Ph.D. (Hokkaido University, 2019).

Primarily teenagers are at risk and use roads regularly (WHO, 2019). So, it is
appropriate to collect data and compare the behavior of traffic violations. About their
behavior and attitude In Bangkok, it is expected that most of the motorcycle users and
pedestrians will be found, and Sapporo is expected to find the majority of bicycles
and pedestrians.

3.4.1 Sampling Method
The study will utilize the non-probability of respondents for both Thai and

Japanese teenager road users which is the motorcycle, bicycle, and pedestrian. Using
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purposive sampling according to the mode of travel which is 100 for each mode.

(Hair, Black, & Babin, 2010) (see Table 3-4)

Table 3-1: Number of sample size for Structure Equation Model

Number of
Number of construct Communality | Number of Sample Size
indicators
<5 >3 High(=.6) Minimum 100
<7 >3 Modest(~ .5) Minimum 150
<7 <3 Low(<.45) Minimum 300
More than 8 <3 Low(<.45) Minimum 500

(Source: Hair et al., 2010)
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3.5 Survey Method and instruments

The primary instrument will be employed to collect data through survey
questionnaires which MRBQ (Motorcycle Riding Behavior Questionnaire) (Elliott et
al., 2007), BRBQ (Bicycle Riding Behavior Questionnaire) (Hezaveh et al., 2018),
and PBQ (Pedestrian Behavior Questionnaire) (Zhou et al., 2016). The researcher will
have a pilot survey first to test the reliability of the questionnaire (Cronbach alpha)
and Pearson's Discrimination. To improve and apply the experience from the pilot

survey in authentic sample groups.

The questionnaire for each type of road users to be tested is divided into 2

parts as follow:

e The first part is a questionnaire consist of personal information of the
respondents, such as gender, age, education, riding experience.
Violations of Traffic Laws, Purpose of Riding and Accidents
Experience. The Questionnaire responses are a checklist.

e The second part is the question of riding behavior and attitude of the

violation, which the researcher described in Table 3-1, 3-2, 3-3.

For the survey, the researcher will give out the questionnaire and explain how
to answer the questionnaire correctly, including answering questions and survey-
related questions to respondents. For respondents, the survey will have been a correct
understanding clearly, including realizing the objectives of this research before the
respondents started. The benefits of using this technique in data collection to complete
the returned questionnaire correctly since there are many questions in the

questionnaire. Moreover, take the time to respond and think specifically. Especially
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questions about attitude to accurate information. Therefore, the respondents must have
time and think carefully.
3.6 Statistical procedure
Part 1 Analyze with descriptive statistics, such as the number of samples, the
average frequency, etc., in order to explain the characteristics of the samples being

surveyed. Moreover, describes various social features riding habits and attitude.

Part 2 Analyze the causal relationship of behavior and attitude of each mode to
show which kinds of latent variables have the most effect. By using structural

equation analysis which the inspection the model fit must be considered as follows:

- Analyzing the relationship between variables by analyzing the coefficient
Pearson's product-moment correlation coefficient between variables and check

whether the correlation matrix of data should be significantly different from zero.

- Consider the Bartlett's Test of Sphericity which must be significantly

different from zero.

- Consider the Kaiser-Miyer-Olkin Measure of Sampling Adequacy (KMO),

which must have a close to 1.

- The comparative fit index (CFI) is between 0 and 1 which are used to
compare the research hypotheses that how much better is the model fit. With values

from 0.90 onwards, the model is fitted with the empirical data.

- The goodness of fit index (GFI) is between 0 and 1 which are used to
compare the research hypotheses that how much better is the model fit. With values

from 0.90 onwards, the model is fitted with the empirical data.
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- Standardized Root Mean Squared Residual (Standardized RMR) Which is
the error of the two models compared by using the same set of data. SRMR is less

than 0.05, indicating that the model is fitted with the empirical data.

Part 3 Analysis and comparison between teenagers in Thailand and Japan To
find the cause of behavior and attitude of traffic violation that there is a difference.

According to the hypothesis in Chapter 1.

Statistical analyses were performed using SPSS 22.0 for Descriptive statistics

and Amos 22 for Structural Equation Model.
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Chapter 4
Descriptive Statistics

In this chapter, the researcher summarized the results of the survey with
descriptive statistics. The research distributes questionnaires by hand at Hokkaido
University and nearby Sapporo station (See figure 4-1), which have many teenagers
who come to study, relax and shopping. Most of the sample was a college student and

some are high school students.

Figure 4-1: Questionnaire distribution at Hokkaido University area (a)
and Sapporo station area (b)

The researcher distributes questionnaires for 1 week from 2/12/2019-
9/12/2019 daily between 15:00-17:00 both of Hokkaido University and Sapporo
station. Able to collect all 201 data, which is enough for further analysis according to

Chapter 3. The details are shown as follows:

4.1 Descriptive statistics of Japanese teenagers
The descriptive statistics from the sample in Japan showed as follows:


https://www.google.co.th/url?sa=i&url=https%3A%2F%2Fwww.gettyimages.com%2Fdetail%2Fphoto%2Fsapporo-station-in-japan-royalty-free-image%2F922383418&psig=AOvVaw1rJwTGcaKsFQdgntJzbg8h&ust=1586849316518000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIjTx8fw5OgCFQAAAAAdAAAAABAD
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Table 4-1: Descriptive, frequency and percentage of Japanese teenagers classified by
gender and age

Descriptive statistics Mean S.D. Min. Max
Age 20.37 2.715 15 25
Information Frequency Percentage (%)
Age (years) 5-17 48 23.9
8-20 23 11.4
21-23 112 55.7
>23 18 9
Gender Male 160 79.6
Female 41 20.4

From Table 4-1 found that most of the sample was male 160 people (79.6%).

Then, was female 41 people (20.4%). Most of the sample age was between 21-23

years old 112 people (55.7%). Then, 15-17 years old 48 people (23.9 %) and 18-20

years old 23 people (11.4 %), > 24 years old 18 people (9%). The mean was 20.37

years old. The maximum and minimum were 25 and 15, respectively.

Table 4-2:Frequency and percentage of Japanese teenagers classified by education

Information Frequency Percentage(%)
High school 49 24.4
Undergraduate 122 60.7

Master 30 14.9
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From Table 4-2 when considering the educational level of all samples. As a
result, Undergraduate education was the most which accounted for 122 people
(60.7%). Then, High school and Master were almost the same accounted for 49

people (24.4%) and 30 (14.9%), respectively.

Table 4-3: Frequency and percentage of Japanese teenagers classified by driving and
riding experience and own a driving and riding license

Information Frequency | Percentage(%)
Driving experience (years) Never 79 39.3
1-5 119 59.2
6-10 3 15
Bicycle Riding experience 1-5 12 6
(years)
6-10 45 22.4
>10 144 71.6
Car driving License Do not own 69 34.3
Own 132 65.7
Motorcycle riding license Do not own 181 90
Own 20 10

From Table 4-3 when considering driving experience, most of them
were around 1-5 years of driving experience 119 people (59.2%). Then, Never and 6-
10 years accounted for 79 people (39.3%) and 3 people (1.5%), respectively. About
riding experience, most Japanese teenager riding a bicycle for more than 10 years 144

people (71.6%). Second, 6-10 years 45 people (22.4%). Lastly, 1-5 years 12 people
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(6%). About driving and riding license, most of them owned a car license 132 people
(65.7%), and 69 people (34.4%) did not own. However, riding license, most of them
did not own which accounted for 181 people (90%) and 20 people (10%) owned a

riding license.

Table 4-4: Frequency and percentage of Japanese teenagers license duration obtained.

Information Frequency | Percentage (%)
Duration obtained (years) 1-2 85 63.9
3-4 37 27.8
>4 11 8.3

From Table 4-4 the mean of driving and riding license duration
obtained was 1.5 years. The maximum and minimum were 7 and 0, respectively. The
most duration obtained was 1-2 years 85 people (63.9%). Afterward, 3-4 Years 37

people (27.8%). Lastly > 4 years 11 people (8.3%).
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Table 4-5: Frequency and percentage of Japanese teenagers classified by violation
behaviors and the most frequent violations.

Information Frequency | Percentage (%)
Violation experience No 120 59.7
Yes 81 40.3
Most frequent violations Driving or 6 7.4
riding invert
direction.
Crossing 60 74.1
while red
light.
Over the 12 14.8
speed limits.
Run red light. 1 1.2
Other 2 2.5

From Table 4-5 found, most of the sample have not done violations within 6

months 120 people (59.7%), and 81 people (40.3%) had done violations. Moreover,

when considering the causes of traffic violations of the samples that have violated

traffic rules. All found that most crossing while red light 60 people (74.1%). Then,

over the speed limits 12 people (14.8%), driving or riding invert direction 6 people

(7.4%), other 2 people (2.5%), run red light 1 people (1.2%) respectively.
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Table 4-6: Frequency and percentage of the Japanese teenagers classified by accident

information
Information Frequency Percentage (%)

Accident experience No 155 77.1
Yes 46 22.9
Damage of accident Only asset 27 58.7
Slightly 18 39.1

injuries
Serious 1 2.2

injuries

From Table 4-6 when considering the accident experience found, most of the

samples have not experienced an accident, 155 people (77.1%) and have experienced

the accident, 46 people (22.9%). Moreover, when considering the damage of accident,

found most of the sample has only asset damage 27 people (58.7%) and slightly

injuries 18 people (39.1%), serious injury only 1 people (2.2%)
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4.2 Descriptive statistics of Thai teenagers

The research distributes questionnaires at Chulalongkorn University and uses

an online survey (See

Figure 4-1). Most of the sample was a college student between 18-25 year old.

wuuAaunaAmAuNndnsTumsldsndnseupue ©
uAEMTIHUA

nnnnnnnnn

a b

Figure 4-2: Questionnaire distribution at Plearn Space
(Co-working space ) (a) and Online survey (b)

The researcher distributes questionnaires for 1 week from 8/2/2020-15/2/2020
between 16:00-18:00. For an online questionnaire, the period is also 1 week (See
figure xx). Be Able to collect all 4 77 data, which is enough for further analysis,
according to Chapter 3. The descriptive statistics from the sample in Bangkok showed

as follows:
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Table 4-7: Descriptive, frequency and percentage of Thai teenagers classified by

gender and age

Descriptive statistics Mean S.D. Min. Max
Age 21.18 2.290 18 29
Information Frequency Percentage (%)

Age (years) 18-20 231 48.4
21-23 175 36.7
>23 71 14.9
Gender Male 169 354
Female 308 64.6

From Table 4-7 found that most of the sample was a female 308 people (64.6

%). Then, was a male 168 people (35.4%). Most of the sample age was between 18-20

years old 231 people (48.4%). Equal or greater than 24 years old 71 people (14.9%).

The mean was 21.18 years old. The maximum and minimum were 29 and 18,

respectively.

Table 4-8: Frequency and percentage of Thai teenagers classified by education

Information Frequency Percentage(%)
High school 6 1.3
Undergraduate 441 92.5
Master 30 6.3
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From table 4-8 when considering the educational level of all samples. As a
result, Undergraduate education was the most which accounted for 441 people
(92.9%). Then, High school and Master were almost the same accounted for 6 people

(1.3%) and 30 (6.3%), respectively.

Table 4-9: Frequency and percentage of Thai teenagers classified by driving and
riding experience and own a driving and riding license

Information Frequency | Percentage(%)
Driving experience (years) Never 275 57.7
1-5 161 33.8
6-10 36 7.5
>10 5 1
Motorcycle riding experience 1-5 202 42.3
(years)
6-10 219 45.9
>10 56 11.7
Driving and riding license Do not own 77 16.1
Car 30 6.3
Motorcycle 238 49.9
Both 132 27.7

From Table 4-9 when considering driving experience, most of them were
never have driving experience 275 people (57.7%). Then, 1-5 years, 6-10 years, and
more than 10 years accounted for 161 people (33.8%), 36 people (7.5%), and 5 people

(1%), respectively. About riding experience, most of the Thai teenager riding a
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motorcycle 6-10 years 219 people (45.9%). Second, 1-5 years 202 people (42.3%).
Lastly, more than 10 years 56 people (11.7%). About driving and riding license, most
of them owned a motorcycle license 238 people (49.9%), and 132 people (27.7%)
owned both of licenses. However, Thai teenagers did not own which accounted for 77

people (16.1%), and 30 people (6.3%) have owned only a car license.

Table 4-10: Frequency and percentage of Thai teenagers license duration obtained.

Information Frequency | Percentage (%)
Duration obtained (years) 1-2 135 33.8
3-4 149 37.2
>4 116 29

From Table 4-10 most duration obtained was 3-4 years 149 people (37.2%).
Afterward, 1-2 Years 135 people (33.8%). Lastly, more than 4 years, 116 people
(29%%). As a result, Thai teenagers have a driving license earlier than Japanese

teenagers.
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Table 4-11: Frequency and percentage of Thai teenagers classified by violation
behaviors and the most frequent violations.

Information Frequency | Percentage (%)
Violation experience No 79 16.6
Yes 398 83.4
Most frequent violations Driving or 40 10.1
riding invert
direction.
Crossing 24 6.1
while red
light.
Over the 63 15.8
speed limits.
Run red light. 38 9.5
Drunk driving 27 6.8
No helmet 203 51
Other 3 0.7

From Table 4-11 found, most of the sample have done violations within 6
months 398 people (83.4%) and 79 people (16.6%) have not done violations.
Moreover, when considering the causes of traffic violations of the samples that have
violated traffic rules. All found that most Thai teenagers “Do not wear a helmet while

riding” 203 people (51%). Then, over the speed limits 63 people (15.8%), driving or

riding invert direction 40 people (10.1%), run red light 24 people (6.1%), Drunk
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driving 27 people (6.8%), crossing while red light 24 people (6.1%), others 3 people

(0.7%), respectively.

Table 4-12: Frequency and percentage of Thai teenagers classified by accident
information

Information Frequency Percentage (%)
Accident experience No 171 35.8
Yes 306 64.2
Damage of accident Only asset 38 12.4
Slightly 235 76.8
injuries
Serious 31 10.1
injuries
Have died 2 0.7

From table 4-12 when considering the accident experience found most of the
Thai teenagers have experienced with an accident, 306 people (64.2%) and have no
experience with the accident, 171 people (35.8%). Moreover, when considering the
damage of accidents found, most of the samples have Slightly injuries damage 235
people (58.7%) and Only asset 38 people (12.4%), serious injury 31 people (2.2%).

Lastly, have died 2 people (0.7%).
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4.3 Attitude and behaviors of teenagers on violation behaviors

Attitude and behavior of vulnerable road users in japan that affects on
violation behavior. If we had known the thought of road users and the behavior
correctly. Inevitably leads to the possibility or can predict the behavior of vulnerable

road users and reduce the accident precisely

Attitude and behaviors of vulnerable road users in Bangkok and Sapporo. The
criteria for measuring the attitude level. The researchers measured the by using the
Likert Scale measurement which divided into 5 levels, sorted from positive attitudes

to negative attitudes as follows:

e A weighted score is s when performed very often or with a

negative attitude.

e A weighted score is « when performed frequently or with a

slightly negative attitude.

e A weighted score is 3 when sometimes performed or with a
neutral attitude.

e A weighted score is equal to - when performed a little or
slightly positive attitude.

e A weighted score is equal to 1 when hardly performed or with a

positive attitude.
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For the interpretation of the mean score, the mean score will be interpreted as

follows

e 4.201 - 5.000 are negative attitudes or negative behaviors

3.401 - 4.200 are relatively negative attitudes or behaviors

2.601 - 3.400 are having neutral attitudes or neutral behaviors

1.801 - 2.600 are relatively positive attitudes or behaviors

1.000 —1.800 are positive attitudes or positive behaviors
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4.2.1 Attitude and behaviors of Japanese teenage cyclists

From table 4-13 found that the score of attitude and behavior can be separated

into different level according to the measurement question in each item as follows:

1. The group of cyclists had positive responses in the following aspects:

Become angered by another road user and indicate your hostility by
whatever means you can. (1.24)

Riding without having at least one hand on handlebars at all times. (1.26)
Talk on the phone while riding. (1.26)

Fail to notice a pedestrian waiting to cross at a crosswalk. (1.27)

Do not know which gear to use. (1.31)

Have difficulty controlling your bicycle downhill. (1.35)

Fail to notice that pedestrians are crossing the street when you are turning.
(1.36)

Ride in prohibited expressways, highways, interstate routes, bridges, and
thruways unless authorized by signs. (1.5)

Fail to notice someone stepping out from behind a parked vehicle until it
is nearly too late. (1.62)

Hard to maintain balance at low speeds. (1.63)

Cycling inverts the road directions. (1.77)

Run red light. (1.95)

2. The group of cyclists had relatively positive responses in the following

aspects:

Listen to music while riding. (2.24)



91

3. The group of cyclists had a neutral response in the following aspects:

e Speed up to beat the traffic light turning red. (3.25)

4. The group of cyclists had a relatively negative response in the following

aspects:
e Cross the road while green light flashes. (3.43)

Table 4-14 found the group of teenage cyclists in Sapporo had positive
behaviors on bicycle behavior. Most of the adolescents thought about traffic
violations and the safety of people nearby. Moreover, also how to control the bicycle
well and had responsibility for pedestrian and other road users. Nevertheless, a
relatively negative response was the only one which is “Cross the road while green
light flashes.”. From my point of view, road safety in Sapporo was quite safe
compared to other countries; therefore, teenage cyclists tend to violate the signaling

violation.
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4.2.2 Attitude and behaviors of Japanese teenage pedestrians
From the scenario explanation
1) You are on your way to school, work or to handle some affairs and you

must go to the other side of the road.

2) You reach an intersection and the current pedestrian signal displays turn to

red light.

3) You are in a hurry so you take your chance and cross the road in a gap in

the traffic.

The group of pedestrians had relatively positive responses in the following

aspects:

e My family cross the road as described in the scenario.** (2.09)

e When | am with companions, | cross the road as described in the
scenario.** (2.59)

e If you encounter this situation in the future, you would cross the road as

described in the scenario.** (2.59)

2. The group of pedestrians had neutral responses in the following aspects:

Would you cross the road as described in the scenario.** (2.64)

e If other pedestrians cross the road during the red light, I would do the
same. (2.83)

e Crossing the road in the scenario described** would be more convenient.

(3.00)

e My friends cross the road as described in the scenario.** (3.07)
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3. The group of pedestrians had relatively negative responses in the following

aspects:

e Crossing the road in the scenario described**would save me time. (3.55)
e Convenience is important to you. (3.61)

e Saving time is important to you. (3.69)

Table 4-15 found that most of the pedestrian sample groups had neutral
responses to crossing behavior. This means no matter who was crossing in the
described scenario; in their opinion, it was not right or wrong. However, on relatively
negative responses, found the attitude of pedestrians was the main impact on
behavioral intention. Therefore, if the pedestrian had been facing those situations,

they will tend to cross the road even it violates the traffic signaling.
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4.2.3 Attitude and behaviors of Thai teenage motorcyclists

1. The group of motorcyclists had relatively positive responses in the

following aspects:

e Pull away too quickly and your front wheel comes off the road.(1.84)

e Not notice someone stepping out from behind a parked. (1.95)

e Miss “Give Way” signs and narrowly avoid colliding with traffic having the
right of way. (2.01)

e Not notice a pedestrian waiting to cross at a zebra crossing, or a pelican
crossing that has just turned red. (2.08)

e Wear a protective jacket. (leather or non-leather) (2.11)

e Ride between two lanes of fast-moving traffic. (2.28)

e Exceed the speed limit on a country/rural road. (2.45)

e Exceed the speed limit on a road (2.51)

2. The group of motorcyclists had neutral responses in the following
aspects:
e Disregard the speed limit late at night or in the early hours of the morning.
(2.9
e Find that you have difficulty controlling the bike when riding at speed. (2.98)
e Unable to control the motorcycle while ride pillion. (3.01)
e Wear protective trousers. (leather or non-leather) (3.33)

e Wear helmet protection. (3.35)
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3. The group of motorcyclists had relatively negative responses in the

following aspects:

e Open up the throttle and just ‘go for it’ on good traffic conditions. (3.78)

e Brake or throttle-back when going round a corner or bend. (4.11)

Table 4-16 found that the group of teenage motorcyclists in Bangkok had
relatively positive behaviors. Most of the adolescents thought about traffic violations
and the safety of people nearby. Moreover, also how to control the motorcycle as well
and had responsibility for pedestrian and other road users. Nevertheless, the relatively
negative responses were “Open up the throttle and just ‘go for it’ on good traffic
conditions” and “Brake or throttle-back when going round a corner or bend” which
mean teenage motorcyclists tend to violate and speed up when the road condition is
good enough and do not know well how to control their motorcycle while going

through the corner.
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4.2.4 Attitude and behaviors of Thai teenage pedestrians
From the scenario explanation
1) You are on your way to school, work or to handle some affairs and you

must go to the other side of the road.

2) You reach an intersection and the current pedestrian signal displays turn to

red light.

3) You are in a hurry so you take your chance and cross the road in a gap in

the traffic.

1. The group of pedestrian had relatively positive responses in the

following aspects:

e My family cross the road as described in the scenario.** (2.13)

e If you encounter this situation in the future, you would cross the road as
described in the scenario.** (2.22)

e Crossing the road in the scenario described** would be more convenient.
(2.23)

e Would you cross the road as described in the scenario.** (2.23)

e Crossing the road in the scenario described** would save me time. (2.48)

e My friends cross the road as described in the scenario.** (2.57)

2. The group of pedestrian had neutral responses in the following

aspects:

e When | am with companions, | cross the road as described in the scenario.**

(2.62)
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e |If other pedestrians cross the road during the red light, 1 would do the same.
(2.81)
e Saving time is important to you. (2.82)

e Convenience is important to you. (2.95)

Table 4-17 found that most of the pedestrians had relatively positive responses
for crossing behavior. From a question “If you encounter this situation in the future,
you would cross the road as described in the scenario.**”. This means no matter who
was crossing in the described scenario, in their opinion, it was a violation and had no
respondent. However, on neutral responses, found the companion was not affected to
the pedestrian while crossing as the described scenarios. Therefore, if the pedestrian
had been facing those situations (If other pedestrians cross the road during the red
light, 1 would do the same), they might tend to cross the road even it violates the

traffic signaling.
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4.4 Summary

In chapter 4 present the analysis of descriptive statistics of both Thai and
Japanese teenagers. Japanese cyclists have good behavior and attitude toward cycling.

However, about signaling violation, they tend to violate while crossing the road.

Motorcyclists in Thailand have a positive attitude and behaviors on violations.
However, more than 64.2% used to have an accident. Perhaps Thai teenager does not

know how to control their vehicle correctly due to “control error”

From the data of pedestrian behavior, Japanese teenagers tend to violate the
traffic rule than Thai teenagers. Perhaps road safety in Sapporo was quite safe
compared to other countries; therefore, teenagers tend to violate the signaling
violation. However, preliminary descriptive statistics are not enough to conduct a
detailed analysis of violations. The researcher needs to analyze the structural equation
model and find the cause of the relationship between latent variables. The model

analysis content will continue to be shown in Chapter 5.
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Chapter 5

Violation Behaviors Analysis and Structural Equation Model

5.1 Introduction

Analysis of the structural equation model of violation behaviors in this

research. The researcher prepared and analyzed the following information.
1. Analyzing the correlation coefficient between various variable

2.Confirmatory Factor analysis to measure the behavior intention
model of each latent variable. This method was to ensure that the observe variable

was the proper indicator defined by SPSS AMQS programing.

3. Analyzed the model of behavior intention to validate the goodness
of fit between the model and data observed by using SPSS AMOS. In order to analyze
the model, the methods that the researcher using were Generalized Least Square
Estimate (GLSM) and Maximum likelihood Estimate (MLE). If the analysis results
show that the selected model is not fit with the empirical data, the researcher will
modify the model based on “Modification Indices” in order to get the best model that

suitable for empirical data.

To Summarize the goodness of fit, the researcher based on empirical data.

According to table 5.1
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Table 5-1: Criteria for considerate the goodness of fit of the model.

Measure Threshold
Chi-sqare/df (cmin/df) <3good; <5 sometimes
permissible
Comparative fit index (CFI) > 0.95 great ; >0.90 traditional
The goodness of fit index (GFI) > 0.95great ; >0.90 traditional
Standardized Root Mean Squared Residual (SRMR) <0.08
Root Mean square error of approximation (RMSEA) <0.05

4. Presenting the value of factor and the relationship between each latent
variable that affected the behaviors of vulnerable road users.
5.2 Correlation analysis between observed variables

5.2.1 Correlation analysis of Japanese and Thai teenage behaviors

Analysis of the correlation between the observed variable was to evaluate the

strength  of the relationship  between two  quantitative  variables.
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The reliability of the research instrument can be analyzed from Cronbach

alpha of which the suitable values should be over 0.7, Measure of sampling Adequacy

should be over 0.7, Barlett’s Test of Sphericity should significant (Hair et al., 2010),

the researcher calculated the Composite Reliability value and Measure of sampling

Adequacy, Barlett’s Test of Sphericity

Table 5-5: Questionnaire reliability of the model

Measure of
Composite Barlett’s Test of
Model Sampling
Reliability Sphericity
Adequacy (KMO)
Japanese Bicycle Model 0.746 0.782 Significant
Japanese Pedestrian Model 0.893 0.857 Significant
Thai Motorcycle Model 0.749 0.813 Significant
Thai Pedestrian Model 0.920 0.920 Significant

From table 5-5 found the Composite Reliability of each model was higher than

0.7, which is a satisfactory level for consistency between variables (Cronbach, 1970).

Furthermore, the Measure of Sampling Adequacy (KMO) was higher than 0.7.

Moreover, Barlett’s Test of Sphericity was significant. The ability to measure

variables with levels of accuracy meets acceptable criteria.
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5.3 Statistic analysis of observed variables
5.3.1 Statistic analysis of observed variables in japan

The statistical analysis results of observed variables are basic statistics,

skewness, and kurtosis of observable variables. The detail as shown in Table 5-6

Table 5-6: Basic statistics, skewness, and kurtosis of japan observed variables

Bicycle Model
Observed variable Min. Max. Skewness Kurtosis
(BCE1) Hard to maintain balance at low 1 5 1736 9 992
speeds.
(BCEZ) Have (_jlfflculty controlling your| 1 5 2 874 9.407
bicycle downhill.
(BCE3) Do not know which gear to use. 1 5 2.902 8.048

(NF1) Fail to notice someone stepping
out from behind a parked vehicle until it 1 5 1.646 3.493
is nearly too late.

(NF2) Fail to notice that pedestrians are
crossing the street when you are 1 5 2.130 6.224
turning.

(NF3) Fail to notice a pedestrian

- 1 5 3.259 13.776
waiting to cross at a crosswalk.
(SV1) Run red light. 1 5 1.133 444
(SV2) Cross the road while green light 1 5 497 1122
flashes.
(SV3) Cycling inverts the road 1 5 1393 1236

directions .
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Bicycle Model

Observed variable Min. Max. Skewness Kurtosis
(BS1) Riding without having at least
one hand on handlebars at all times. . ° 2.197 9.122
(BS2) Talk on the phone while riding. 1 4 2.444 6.088
(BS3) Listen to music while riding. 1 5 748 -.957
(TV_l) Speed up to beat the traffic light 1 5 - 391 - 999
turning red.
(TV2) Ride in prohibited expressways,
highways, interstate routes, bridges, and 1 5 1.916 3.451
thruways unless authorized by signs.
(TV3) Become angered by another road
user and indicate your hostility by 1 5 3.358 12.870
whatever means you can.

Pedestrian Model
Observed variable Min. Max. Skewness Kurtosis
(IA1) Crossing the road in the scenario 1 5 -.795 -.369
described** would save me time.
(1A2) Saving time is important to you. 1 5 -.848 -.028
(1A3) Crossing the road in the scenario 1 5 -.042 -1.165
described** would be more convenient.
(1A4) Convenience is important to you. 1 5 -.699 -.252
(DN1) My family cross the road as 1 5 .657 -.408
described in the scenario.**
(DN2) My friends cross the road as 1 5 -.211 -.844
described in the scenario.**
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Pedestrian Model

Observed variable Min. Max. Skewness Kurtosis
(CT1) If other pedestrians cross the 1 5 .096 -1.304
road during the red light, | would do the

same.

(CT2)When | am with companions, | 1 5 320 -1.046
cross the road as described in the

scenario.**

(B11) Would you cross the road as 1 5 .262 -1.193
described in the scenario.**

(B12) If you encounter this situation in 1 5 .295 -1.167

the future, you would cross the road as
described in the scenario.**

5.3.2 Statistic analysis of observed variables in Thailand

The statistical analysis results of observed variables are basic statistics,

skewness, and kurtosis of observable variables. The detail as shown in Table 5-7

Table 5-7: Basic statistics, skewness, and kurtosis of Thailand observed variables

Motorcycle Model

Observed variable Min. Max. Skewness Kurtosis
(MCEZ1) Find that you have difficulty

controlling the bike when riding at 1 5 -.160 -431
speed (e.g., steering wobble).

(MCE2) Unabl_e to _contfol_ the 1 5 - 101 - 908
motorcycle while ride pillion.

(I\/I_CE3) Brake or throttle-back when 1 5 1,037 334
going round a corner or bend.

(SV1) Exceed the speed limit on a 1 5 336 - 568

country/rural road.
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Table 5-7 (continued).

Motorcycle Model

Observed variable Min. Max. Skewness Kurtosis
(SV2) Exceed the speed limit on a road. 1 5 273 -.874
(SV3) Disregard the speed limit late at

night or in the early hours of the 1 5 -.091 -1.015
morning.

(SV4) Open up the throttle and just ‘go ) i

for it” on good traffic conditions. ! ° 631 039
(MS_l) Ride petween two lanes of fast- 1 5 505 - 391
moving traffic.

(MS2) Pull away too quickly and your 1 5 1104 872

front wheel comes off the road.

(TEL) Not notice a pedestrian waiting to
cross at a zebra crossing, or a pelican 1 5 751 196
crossing that has just turned red.

(TE2) Miss “Give Way” signs and
narrowly avoid colliding with traffic 1 5 .628 -.202
having the right of way.

(TE3) Not notice someone stepping out
from behind a parked vehicle until it is 1 5 192 .033
nearly too late.

(USE1) Wear a protective jacket.

(leather or non-leather) 1 5 861 -.387

(USE2) Wear protective trousers. ] ]
(leather or non-leather) 1 5 113 610

(USE3) Wear helmet protection. 1 5 -.203 -.786
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Table 5-7 (continued).

Pedestrian Model

Observed variable Min. Max. Skewness Kurtosis
(1A1) Crossing the road in the scenario i
described** would save me time. . > 333 1.074
(1A2) Saving time is important to you. 1 5 .097 -.843
(1A3) Crossing the road in the scenario i
described** would be more convenient. 1 S 592 556
(1A4) Convenience is important to you. 1 5 021 -.943
(DN1) My family cross the road as i
described in the scenario.** ! ° 756 276
(DN2) My friends cross the road as i
described in the scenario.** ! ° 257 838
(CT1) If other pedestrians cross the

road during the red light, | would do the 1 5 -.027 -1.143
same.

(CT2)When | am with companions, |

cross the road as described in the 1 5 .249 -.957
scenario.**

(B11) Would you cross the road as i
described in the scenario.** \ S 586 554
(B12) If you encounter this situation in

the future, you would cross the road as 1 5 .631 -.591
described in the scenario.**

The statistical analysis results of observed variables are basic statistics,
skewness, and kurtosis of observable variables. The detail as shown in Table 5-6 and

S-7

From Table 5-7 considered the properties of observed variables. Found most
of the questionnaires, the absolute value of skewness is not greater than 3, and the
absolute value of kurtosis was not greater than 10 except TV3 but sometimes

permission. So the researcher will consider that this data has a normal distribution.
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5.4 Confirmatory Factor Analysis

In SPSS AMOS 22 program, consists of 2 crucial model, Measurement model,
and Structural Equation model. Generally, the measure model can solve the error of
measurement error by confirmatory factor analysis. To measure the latent variable
according to the relationship of the linear structure between observe variables and
latent variables. Then using only latent variables to analyze the main independent
variables. For this reason, the confirmatory factor analysis is a verifying of suitable

empirical data with the model.

In the research, the researcher using confirmatory factor analysis to analyze
the model of Thai and Japanese teenage behaviors. To verify the observed variable
and the goodness of fit of the model, the researcher has to investigate the observed
variables in each latent variable is a suitable indicator for measuring the latent
variable set, which that the component weight value must be greater or equal than

0.30. If it not the research decided to cut it off the model.

5.3.1 Japanese teenage behavior model
® The bicycle model
The model of teenage cyclists consists of 4 latent variables which are
1) Control error (BCE) 2) Notice failure (NF) 3) Stunt (ST) and 4) Violation
behaviors, which are Signaling violation (SV) and traffic violation (TV). The result is

shown below in table 5-8
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Table 5-8: Confirmatory factor analysis of bicycle model in Japan

Factor Component Explained variation
weight (b) (R?)
Control error
BCE1 0.67 0.44
BCE2 0.77 0.60
BCE3 0.55 0.31
Notice failure
NF1 0.70 0.49
NF2 0.82 0.67
NF3 0.61 0.37
Stunt
BS2 0.61 0.37
BS3 0.75 0.56
Violation behavior
SV1 0.68 0.46
SV2 0.67 0.45
SVv3 0.49 0.24
TV1 0.82 0.67
TV2 0.37 0.14
TV3 0.33 0.11

Considered the component weight of each variable, found every variable was
an excellent indicator to measure the latent variables. The researcher separated
violation behaviors into 2 parts. Frist, Signaling and sign violation. Second General

Traffic violations.

Control error consists of 3 observed variables that have Bicycle control at low
speeds (BCE1L), Bicycle control during high speed (BCE2), and Expertise in using
bicycles. (BCE3). The component weight is 0.67, 0.77, 0.55, respectively. As a result,
all of the observed indicators is greater than 0.5, but “Expertise in using bicycles”
(BCE3) Has the lowest component weight in the observed variable group, which is

used to measure the values of latent variables in control error.

Notice failure consists of 3 observed variables that have “Being aware of other

road users” (NF1), “Being aware of pedestrians while turning” (NF2), and “Being
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aware of the pedestrian at a crossing” (NF3). The component weight is 0.70, 0.82,
0.61 ,respectively. As a result, all of the observed indicators is greater than 0.6;
however, “Being aware of the pedestrian at a crossing.” (NF3) has the lowest
component weight in the observed variable group, which is used to measure the

values of latent variables in notice failure.

Stunt consists of 2 observed variables that have “Risky riding behavior” (BS2)
and “Risk perception” (BS3). The component weight is 0.61, 0.75, respectively. As a
result, all of the observed indicators is greater than 0.6; however, “Risky riding
behavior (BS2) has the lowest component weight in the observed variable group,

which is used to measure the values of latent variables in a stunt.

Violation behavior consists of 6 observed variables that have “The behavior of
violating traffic signaling” (SV1), “The behavior of violating the traffic signaling.”
(SV2), “Traffic sign violation”’(SV3), “Signaling violation”’(TV1) “Traffic sign
violation” (TV2), and “Aggressive behavior towards other road users” (TV3). The
component weight is 0.68, 0.67, 0.49, 0.82, 0.37, 0.33, respectively. As a result, all of
the observed indicators are greater than 0.3; however, “Traffic sign violation (TV2),
“Aggressive behavior towards other road users” (TV3), has a low component weight
in the observed variable group, which is used to measure the values of latent variables

in Violation behavior.
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® The Pedestrian model

The model of teenage pedestrians crossing consists of 4 latent variables
which are 1) Attitude (ATT) 2) Descriptive Norms (DN), and 3) Conformity
tendency (CT) 4) Behavior intention (BI). The result is shown below in table

5-9

Table 5-9: Confirmatory factor analysis of the pedestrian model in Japan

Factor Component Explained variation
weight (b) (R?

Attitude

ATT1 0.74 0.52

ATT2 0.63 0.39

ATT3 0.83 0.69

ATT4 0.51 0.25

Descriptive Norm

DN1 0.51 0.26

DN2 0.83 0.68

Conformity

tendency

CT1 0.80 0.64

CT2 0.73 0.53

Behavior intention

BI1 0.99 0.98

BI2 0.97 0.94

Considered the component weight of each variable, found every variable was
an excellent indicator to measure the latent variables. The component weight of each

variable greater than 0.5

Attitude consists of 4 observed variables that have “Crossing the road in the
scenario described would save me time” (ATT1), “Saving time is important to you”
(ATT2), “Crossing the road in the scenario described would be more convenient”
(ATT3), and “Convenience is important to you” (ATT4) The component weight is

0.74, 0.62, 0.83, 0.51, respectively. As a result, all of the observed indicators is
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greater than 0.5; but “Convenience is important to you” (ATT4) has the lowest
component weight in the observed variable group, which is used to measure the

values of latent variables in attitude.

Descriptive Norm consists of 2 observed variables that have “My family cross
the road as described in the scenario.” (DN1), and “My friends cross the road as
described in the scenario.” (DN2). The component weight is 0.51 and 0.83,

respectively.

Conformity tendency consists of 2 observed variables that have “If other
pedestrians cross the road during the red light, I would do the same.” (CT1)
Furthermore, “When | am with companions, | cross the road as described in the
scenario.”(CT2). The component weight is 0.80 and 0.72, respectively. Both
components have a high weight to measure the values of the latent variable in

conformity tendency.

Behavior intention consists of 2 observed variables that have “Would you
cross the road as described in the scenario. (BI1), and “If you encounter this situation
in the future, you would cross the road as described in the scenario.” (BI2). The
component weight is 0.99 and 0.97, respectively. Both components have a high

weight to measure the values of the latent variable in Behavior intention.



5.3.2 Thai teenage behavior model

® The motorcycle model
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The model of teenage cyclists consists of 4 latent variables which are 1)

Control error (MCE) 2) Traffic error (TE) 3) Stunt (ST) and 4) Use of safety

equipment (USE) 5) Violation Behavior which is signaling violation (SV). The result

is shown below in Table 5-10

Table 5-10: Confirmatory factor analysis of the Motorcycle model in Thailand

Factor Component Explained variation
weight (b) (R?

Control error

MCE1 0.83 0.69

MCE2 0.49 0.24

Traffic error

TE1 0.74 0.54

TE2 0.83 0.68

TE3 0.69 0.48

Stunt

MS1 0.76 0.58

MS2 0.70 0.50

Use of safety

equipment

USE1 0.97 0.95

USE2 0.31 0.09

Violation behavior

SVv1 0.79 0.63

SV2 0.82 0.67

SV3 0.71 0.51

SV4 0.51 0.26

Considered the component weight of each variable, found every variable was

an excellent indicator to measure the latent variables.

Motorcycle control error consists of 2 observed variables that have “High-

speed motorcycle control behavior’(MCE1), “The ability to control motorcycles

while towing” (MCE2). The component weight is 0.83, 0.49, respectively. As a result,
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all of the observed indicators are greater than 0.4, but “The ability to control
motorcycles while towing” Has the lowest component weight in the observed variable

group, which is used to measure the values of latent variables in control error.

Traffic error consists of 3 observed variables that “Being aware of pedestrians
crossing the road” (TE1), “Traffic sign perception” (TE2), and “Being aware of other
road users” (TE3). The component weight is 0.74, 0.83, 0.69 ,respectively. As a
result, all of the observed indicators are greater than 0.6; which is used to measure the

values of latent variables in notice failure.

Stunt consists of 2 observed variables that “Speed violation behavior in an
urban area” (SV2), “Speed violation behavior at different periods” (SV3). The
component weight is 0.76, 0.70 ,respectively. As a result, all of the observed
indicators are greater than 0.7; which is used to measure the values of latent variables

in stunt very well.

Use of safety equipment consists of 2 observed variables in this model that
“Awareness of safe riding” (USE1, USE2). The component weight is 0.97, 0.31
respectively. As a result, the observed indicator (USEL) greater than 0.9; which is
used to measure the values of latent variables in the use of safety equipment. The
researcher decided to cut USE1 off because it can not indicate the Thai teenage

sample well due to component weight.

Violation behavior consists of 4 observed variables that have “Speed Violation
Behavior” (SV1), “Speed violation behavior in an urban area” (SV2) “Speed violation
behavior at different periods” (SV3) “Exciting riding behavior leads to

violation“(SV4). The component weight is 0.79, 0.82, 0.71, 0.51, respectively. As a
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result, all of the observed indicators are greater than 0.5; however, “Exciting riding
behavior leads to violation“(SV4) has a low component weight in the observed
variable group, which is used to measure the values of latent variables in Violation

behavior.

® The pedestrian model

The model of pedestrian crossing consists of 4 latent variables which
are 1) Attitude (ATT) 2) Descriptive Norms (DN), and 3) Conformity
tendency (CT) 4) Behavior intention (Bl). The result is shown below in Table

5-11

Table 5-11: Confirmatory factor analysis of the pedestrian model in Thailand

Factor Component Explained variation
weight (b) (R?

Attitude

ATT1 0.71 0.51

ATT2 0.64 0.41

ATT3 0.82 0.68

ATT4 0.49 0.24

Descriptive Norm

DN1 0.81 0.65

DN2 0.79 0.62

Conformity

tendency

CT1 0.79 0.62

CT2 0.86 0.73

Behavior intention

BIl 0.94 0.88

BI2 0.93 0.86

Considered the component weight of each variable, found every variable was

an excellent indicator to measure the latent variables.

Attitude consists of 4 observed variables that have “Crossing the road in the

scenario described would save me time” (ATT1), “Saving time is important to you”
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(ATT2), “Crossing the road in the scenario described would be more convenient”
(ATT3), and “Convenience is important to you” (ATT4) The component weight is
0.71, 0.64, 0.82, 0.49, respectively. As a result, all of the observed indicators is
greater than 0.5; but “Convenience is important to you” (ATT4) has the lowest
component weight in the observed variable group, which is used to measure the

values of latent variables in attitude.

Descriptive Norm consists of 2 observed variables that have “My family cross
the road as described in the scenario.” (DN1), and “My friends cross the road as
described in the scenario.” (DN2). The component weight is 0.81 and 0.79,

respectively.

Conformity tendency consists of 2 observed variables that have “If other
pedestrians cross the road during the red light, 1 would do the same.” (CT1)
Furthermore, “When | am with companions, | cross the road as described in the
scenario.”(CT2). The component weight is 0.79 and 0.86, respectively. Both
components have a high weight to measure the values of the latent variable in

conformity tendency.

Behavior intention consists of 2 observed variables that have “Would you
cross the road as described in the scenario. (BI1), and “If you encounter this situation
in the future, you would cross the road as described in the scenario.” (BI2). The
component weight is 0.94 and 0.93, respectively. Both components have a high

weight to measure the values of the latent variable in Behavior intention.

From the analysis of the Confirmatory factor. When considering the goodness

of fit of the model, the model is fit with empirical data from the survey. The
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component weight of each latent variable is greater than 0.3. Show that observable
variables are good indicators or suitable indicators of latent variables that will be used
in this study.
5.5 Analysis of structural equation model in Japan

In Japan, the researcher using a bicycle model and pedestrian model because
Japanese teenagers ride a bicycle daily and walk to the school or university often than
a motorcycle. The statistical values used for this assessment were as follows: 1) Chi-
square/df (cmin/df) which is the value showing that there was enough mathematical
information available to estimate the model parameters for the comparisons in the
observed and estimated matrices and degrees of freedom (df) 2) Comparative fit index
(CFI) 3) The goodness of fit index (GFI) 4) Standardized Root Mean Squared
Residual (SRMR) 5) Root Mean square error of approximation (RMSEA). The results

of the analysis are presented as follows:
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5.5.1 The analysis of bicycle behavior model

The result of the adjusted model. The statistical values and the goodness of fit

and is shown in Figure 5-1 and Table 5-12
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Figure 5-1: The adjusted structural equation model of teenage cyclists in Japan
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Model
Measure Threshold Statistic
The result
values
<3 good ; <5 sometimes
Chi-square/df (cmin/df) 1.121 Pass
permissible
>0.95 great ; >0.90
Comparative fit index (CFI) 0.939 Pass
traditional
> 0.95great ; >0.90
The goodness of fit index (GFI) 0.942 Pass
traditional
Standardized Root Mean Squared
<0.08 0.066 Pass
Residual (SRMR)
Root Mean square error of
<0.05 0.025 Pass
approximation (RMSEA)

The result of the analysis shown in Table 5-12. Measurements had to be

checked for validity by assessing the acceptance level of the goodness of fit. The

values for the model fit indices for the model were Chi-square/df (cmin/df) = 1.121,

Comparative fit index (CFI) = 0.939, The goodness of fit index (GFI) = 0.942,

Standardized Root Mean Squared Residual (SRMR) = 0.066, Root Mean square error

of approximation (RMSEA) = 0.025. Based on the criteria, the model could also be

accepted
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5.5.2 The analysis of pedestrian behavior model

The result of the adjusted model. The statistical values and the goodness of fit

and is shown in Figure 5-2 and Table 5-13.
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Figure 5-2: The adjusted structural equation model of teenage pedestrians in Japan.
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Table 5-13: The adjusted goodness of fit of the teenage pedestrian in Japan

Model
Measure Threshold Statistic
The result
values
<3 good ; <5 sometimes
Chi-sgare/df (cmin/df) 1.422 Pass
permissible
>0.95 great ; >0.90
Comparative fit index (CFI) 0.935 Pass
traditional
> 0.95great ; >0.90
The goodness of fit index (GFI) 0.962 Pass
traditional
Standardized Root Mean Squared
<0.08 0.042 Pass
Residual (SRMR)
Root Mean square error of
<0.05 0.046 Pass
approximation (RMSEA)

The value for the model fit indices for the model were Chi-square/df (cmin/df)

= 1.422, Comparative fit index (CFI) = 0.935, The goodness of fit index (GFI) =

0.962, Standardized Root Mean Squared Residual (SRMR) = 0.042, Root Mean

square error of approximation (RMSEA) = 0.046. The goodness of fit standard

criterion indicated a good model fit.
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5.6 Analysis of structural equation model in Thailand

In Thailand, the researcher using a motorcycle model and pedestrian model
because most of Thai teenagers ride a motorcycle daily and walk to the school or

university often than a bicycle.

Thailand, especially in Bangkok, hardly to find cyclists. Bangkok city is too

dangerous for cycling, no bicycle lane and bad road conditions.

The statistical values used for this assessment were as follows: 1) Chi-
square/df (cmin/df) which is the value showing that there was enough mathematical
information available to estimate the model parameters for the comparisons in the
observed and estimated matrices and degrees of freedom (df) 2) Comparative fit index
(CFI) 3) The goodness of fit index (GFI) 4) Standardized Root Mean Squared

Residual (SRMR) 5) Root Mean square error of approximation (RMSEA).

The results of the analysis are presented as follows:
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5.6.1 The analysis of motorcycle behavior model

The result of the adjusted model. The statistical values and the goodness of fit

and is shown in Figure 5-3 and Table 5-14
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Figure 5-3: The adjusted structural equation model of teenage motorcyclist in

Thailand
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Model
Measure Threshold Statistic
The result
values
<3 good ; <5 sometimes
Chi-square/df (cmin/df) 2.238 Pass
permissible
>0.95 great ; >0.90
Comparative fit index (CFI) 0.967 Pass
traditional
> 0.95great ; >0.90
The goodness of fit index (GFI) 0.966 Pass
traditional
Standardized Root Mean Squared
<0.08 0.037 Pass
Residual (SRMR)
Root Mean square error of
<0.05 0.05 Pass
approximation (RMSEA)

The result of the analysis shown in Table 5-15. Measurements had to be

checked for validity by assessing the acceptance level of the goodness of fit. The

values for the model fit indices for the model were Chi-square/df (cmin/df) = 2.238,

Comparative fit index (CFI) = 0.967, The goodness of fit index (GFI) = 0.966,

Standardized Root Mean Squared Residual (SRMR) = 0.037, Root Mean square error

of approximation (RMSEA) = 0.05. Based on the criteria, the model could also be

accepted
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5.6.2 The analysis of pedestrian behavioral model

The result of the adjusted model. The statistical values and the goodness of fit

and is shown in Figure 5-4 and Table 5-15
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Figure 5-4: The adjusted structural equation model of teenage pedestrians in Thailand
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Table 5-15: The adjusted goodness of fit of the teenage pedestrian in Thailand

Model
Measure Threshold Statistic
The result
values
<3 good ; <5 sometimes
Chi-sgare/df (cmin/df) 1.265 Pass
permissible
>0.95 great ; >0.90
Comparative fit index (CFI) 0.998 Pass
traditional
>0.95 great ; >0.90
The goodness of fit index (GFI) 0.988 Pass
traditional
Standardized Root Mean Squared
<0.08 0.014 Pass
Residual (SRMR)
Root Mean square error of
<0.05 0.024 Pass
approximation (RMSEA)

The value for the model fit indices for the model were Chi-square/df (cmin/df)

= 1.422, Comparative fit index (CFI) = 0.935, The goodness of fit index (GFI) =

0.962, Standardized Root Mean Squared Residual (SRMR) = 0.042, Root Mean

square error of approximation (RMSEA) = 0.046. The goodness of fit standard

criterion indicated a good model fit.
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5.7 Simultaneous analysis of multiple group by gender aspects

From the main model, the researcher performed a multiple group analysis to
clarify the differences. From all the models, the pedestrian model is the only one
significant on gender aspect and interesting to discuss. The result of the adjusted

model. The statistical values and the goodness of fit and is shown in Figure 5-5, 5-6

and Table 5-16
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Figure 5-5: The adjusted structural equation model of male teenage pedestrians in
Japan
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5.7.2 Female aspect of Japanese pedestrian
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Figure 5-6: The adjusted structural equation model of female teenage pedestrians in

Japan
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Table 5-16: The adjusted goodness of fit of the teenage pedestrian in Japan by gender

Model
Measure Threshold .
Statistic values | The result
Chi-sgare/df (cmin/df) <3 good ; <.5 s.ometlmes 1.514 Pass
permissible
> >
Comparative fit index (CFl) | — Olgt?a?jri(ta?cfr;aTogo 0.978 Pass
"he goodness of fit index (GFI) 2 O.Satfr)a%rii?otn;jo.% 0.934 Pass
Standardized Root Mean
Squared Residual (SRMR) 5,08 0.041 Pass
Root Mean square error of
approximation (RMSEA) R 0.05 Pass

The value for the model fit indices for the model were Chi-square/df (cmin/df)
= 1.514, Comparative fit index (CFIl) = 0.978, The goodness of fit index (GFI) =
0.934, Standardized Root Mean Squared Residual (SRMR) = 0.041, Root Mean
square error of approximation (RMSEA) = 0.05. The goodness of fit standard

criterion indicated a good model fit.
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5.7.3 Male aspect of Thai pedestrian

The result of the adjusted model by gender. The statistical values and the

goodness of fit and is shown in Figure 5-7, 5-8 and Table 5-17
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Figure 5-7: The adjusted structural equation model of male teenage pedestrians in

Thailand
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5.7.3 Female aspect of Thai pedestrian
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Figure 5-8: The adjusted structural equation model of female teenage pedestrians in

Thailand
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Table 5-17: The adjusted goodness of fit of the teenage pedestrian in Thailand by
gender

Model
Measure Threshold .
Statistic values | The result

Chi-sgare/df (cmin/df) <3good; <.5 s_ometlmes 2.099 Pass
permissible

Comparative fit index (CFI) = O'i?a%ri(:?;rﬁo'go 0.983 Pass
> >

lhe goodness of fit index (GFI)| — O.gt?a%ri(:?otr;aTO.go 0.960 Pass

Standardized Root Mean
Squared Residual (SRMR) =2 0.051 Pass
Root Mean square error of
approximation (RMSEA) 5o 0.041 Pass

The value for the model fit indices for the model were Chi-square/df (cmin/df)
= 2.099, Comparative fit index (CFI) = 0.983, The goodness of fit index (GFI) =
0.960, Standardized Root Mean Squared Residual (SRMR) = 0.051, Root Mean
square error of approximation (RMSEA) = 0.041. The goodness of fit standard

criterion indicated a good model fit.
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5.8 Summary

After modifying the model, the model is a good fit with the empirical data.
The model fit between Thai and Japanese teenage behavior is excellent. Moreover, the
interpretation from each variable in both models, it is reasonable to explain the
relationship of attitudes that affect behavior and some risk behavior that lead to

violating the traffic laws.

In Japan, the bicycle model, Notice failure (NF) and Stunt (ST) behaviors are
directly affecting the violation behavior (0.27 and 0.32, respectively). The pedestrian
model, Instrumental attitude (1A) and Conformity tendency (CT) are directly affecting

the crossing behavior (0.35 and 0.67, respectively)

In Thailand, the motorcycle model, Traffic error (TE) and Stunt (ST)
behaviors are affecting the violation behaviors (0.87 and 0.34, respectively). The
pedestrian model, Attitude (1A), Descriptive Norm (DN), and Conformity tendency
(CT) all of the latent variables are significantly affecting the violate behavior while

crossing (0.30, 0.30, and 0.38, respectively).

As described, Traffic Error and Notice failure in bicycle and motorcycle
models are nearly the same. These two latent variables use to indicate the awareness
of behavior. However, about stunt Japan rider and Thai rider are nearly the same (0.32

and 0.34 respectively)

When compared by gender, the result shows that gender is one of the reason
affect the behavior of both Japanese and Thai teenager. On Japanese male aspect
show that conformity tendency (0.93) and Instrumental attitude (0.38) are

substantially different from the female aspect, which is not significant in all latent
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variables even though the model coefficient of determination (R?) equal to 71 percent.
On the other hand, on Thai male aspect show that none of latent variables are
significant and the coefficient of determination (R?) equal to 85 percent. Nevertheless,
on female aspect conformity tendency (0.42) and Instrumental attitude (0.30) are

significant and coefficient of determination (R?) equal to 87 percent

For both Thai and Japan pedestrians, the main factor affecting the pedestrian
model's violation behavior was attitude and conformity tendency. However, in
Thailand, the Descriptive norm did not significantly while crossing. Given the above,

all these models are excellent, which could be interpreted to the policies.
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Chapter 6

Conclusions and discussion

6.1 Overview of the research

This research is survey research to find out the exact behavior of people on
violation behaviors. According to the accident number from Who, 2017, Thailand is
number 1 on traffic death per 100k person. Moreover, Japan has been hit the lowest
record of all time since 1948. This research wants to find out the differences between
these nations. The sample group used in this research is Thai and Japanese teenagers,

especially in Bangkok city, Thailand and Sapporo city, Hokkaido, Japan.

The questions consist of 3 parts; 1) Basic information and personal
information 2) Motorcyclist and cyclist behaviors questionnaire 3) Pedestrian

questionnaire.

The vulnerable road user questionnaires based on TPB Theory (Ajzen, 2006)
and has been developed into road user behaviors, the Bicycle Riding Behavior Model
(Hezaveha et al., 2016), Motorcycle Riding Behavior (Elliott et al., 2007) and
Pedestrians Behavior (Zhoua et al., 2016). The motorcycle model consists of 15 items
that used to indicate the behavior of teenage motorcyclists in Thailand. The bicycle
model consists of 15 items that used to indicate teenage cyclists in Japan. Lastly, the
pedestrian model consists of 10 items that used to indicate behaviors in both Thai and
Japanese teenagers. The items in the questionnaire perform a reliability test (Cronbach
alpha). The pilot survey was distributed to test the reliability of the questionnaire with
a sample of 50 people. As a result, the questionnaire has the total confidence of every

question Above 0.7, which is excellent.
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To survey and collect data, the researcher distributes the questionnaire at
Sapporo city from 2/12/2019-9/12/2019 daily between 15:00-17:00 and at Bangkok

city from 8/2/2020-15/2/2020 between 16:00-18:00. The number of samples in
Thailand is 4 7 7 people, and Japan is 201 people. After that, use the complete data

questionnaire to analyze the descriptive statistics with the IBM SPSS program. In
order to analyze the path diagram or structural equations model analysis, the
researcher using IBM SPSS AMOS to analyze the model and clarify the most affect
behavior on violation behavior on each model in this section.

6.2 Result of the research

6.2.1 Descriptive statistical of sample

In Thailand, teenagers who participate in answering the questionnaire is 477
people. Most of the respondents are 64.6 percent female, and the rest are male, 35.4
percent. Most of them aged between 18-20, which is 48.4 percent. About the
education, most of the sample is an undergraduate student and has been studying at

Chulalongkorn University, which is 92.5 percent.

About driving experience, Most Thai teenagers never have a driving
experience which is 57.5 percent. Alternatively, for Thai teenage riders, most of the
sample has 6-10 years of riding experience, which is 45.9 percent. About the violation
behavior, most of the sample used to violate the traffic laws, which is 83.4 percent,
and the most frequent violation is not wearing a helmet while riding, which is 51
percent. Lastly, most Thai teenage rider used to has an accident 64.2 percent and has

slightly injuries 76.8 percent.
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In Japan, the 201 people are adolescents who take part in answering the
questionnaire. The majority of respondents are male at 79.6 percent and the rest are
female at 20.4 percent. Most are between 21-23 years of age, which is 55.7 percent.
Most of the sample is an undergraduate student about education and has been

studying at Hokkaido University, which is 60.7 percent.

About driving experience, Most of the Japanese teenagers has 1-5 years of
driving experience, which is 59.2 percent. However, Japanese teenage rider, most of
the sample has more than 10 years of riding experience, which is 71.6 percent. About
the violation behavior, most of the sample used to violate the traffic laws, which is
59.7 percent, and the most frequent violation is crossing while red light, which is 74.1
percent. Lastly, most Japanese teenage riders never has an accident 77.1 percent.

6.2.2 Behavior and attitude on violation behaviors

Japanese teenage cyclists, the behavior of cycling was positive. Many
teenagers were worried about traffic violations and the protection of people in the
area. In addition, how to handle the bicycle well and to be responsible for pedestrians
and other road users. However, on the negative aspect, the samples tend to cross the
road while red light. About pedestrians, Most Japanese teenagers have a positive
attitude and behavior on crossing violation. For negative attitude, Japanese teenagers
have a negative attitude on saving time aspects. Mean, Japanese teenagers tend to

violate the traffic laws if they in a hurry or busy.

Thai teenage riders have an excellent attitude to defending other road users, to
stunt and to be vigilant about speed violations. Control error is a concern; many Thai

teenagers do not know how to handle their bikes correctly. This means that they
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would have a risk of causing an incident due to a control error. In the present context,
the emergence of Control error in addition to traffic errors can be accounted for by the
fact that motorcycling is an inherently demanding task with respect to certain aspects
of control skills, much more so than car driving.(Elliott et al., 2007) From the
pedestrian point of view, most Thai adolescents have an excellent attitude and neutral
attitude to the violation of saving time and descriptive norm aspects. Means, Thai
teenagers have a better violation of crossing than Japanese teenagers.

6.2.3 Discussion of behavior and attitude toward violation behaviors

of teenagers

The result of factor analysis between latent variables shown that most of the
factor reaches a significant level at 0.01 and 0.05. As well as have a positive
relationship between each latent variable. The models are from literature reviews,
which are 1) Bicycle Riding Behavior Model (Hezaveha et al., 2016) 2) Motorcycle
Riding Behavior (Elliott et al., 2007) and 3) Pedestrians Behavior (Zhoua et al.,
2016), which are shown in chapter3. To verify the model fits with the empirical data

or not, each weight factor of latent variables should more than 0.3.

For analyzing the relationship between behavior and attitude that affect toward
violation behaviors. The researcher separates the model into 2 modes for each
country. Thailand is a motorcycle and pedestrian models. According to Japan, a small
number of people using a motorcycle. The similarity in Thailand, a small number of
people are using a bicycle as well. However, these models are nearly the same

behavior according to the behavior compared to this model.

After analyzing the models by using confirmatory factor analysis, then,

analyze by AMOS SPSS programming to reveal the correlation between latent



141

variables evidently, which is Structural equation model analysis. At the first phase of
model analysis, the models were not fit. The researcher had modified the models by
modification indices functions and using techniques for determining error term to find
which error is related. Finally, The models are fit to the data and reach the goodness
of fit index, which are Chi-square/df (cmin/df), Comparative fit index (CFI), The
goodness of fit index (GFI), Standardized Root Mean Squared Residual (SRMR), and
Root Mean square error of approximation (RMSEA) which are the best indices for

structural equation model (Hooper, Coughlan, & Mullen, 2007).

From the consideration of both Thai and Japanese models. Found, the models
could explain the behavior and attitude well. Moreover, the models are reasonable to
explain the relationship between behavior and attitude toward violation behaviors. In
Japan, the result of analysis shown that the most factor loading and reach the
significant level on cyclist violation is Notice failure (NF), which is 0.32 following by
bicycle stunt, which is 0.27. Moreover, when considered the square multiple
correlations (R?) explain the variance of the model equal to 18 percent. While the
pedestrian model, the result of analysis shown that the most factor loading on
pedestrian violation is instrumental attitude (1A), which is 0.35 following by
conformity tendency, which is 0.67. when considered the square multiple correlations

(R?) explain the variance of the model equal to 78 percent.

In Thailand, the result of analysis shown that the most factor loading that
reaches the significant level on motorcyclist violation is motorcycle stunt, which is
0.87 following by traffic error (TE), which is 0.54. Moreover, when considered the

square multiple correlations (R?) explain the variance of the model equal to 55
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percent. While the pedestrian model, the result of analysis shown that the most factor
loading on pedestrian violation is instrumental attitude (1A), which is 0.30 following
by descriptive norm 0.30 and conformity tendency, which is 0.38. when considered,
the square multiple correlations (R?) it explains the variance of the model equal to 78
percent.

6.3 Comparison between Thai and Japanese teenage violation

behaviors

Japanese teenagers and Thai teenagers have different in some aspects. The
research compared between bicycle model and motorcycle model based on Bicycle
riding behavior (Hezaveha et al., 2016) and Motorcycle rider behavior (Elliott et al.,
2007). Both models based on the same concept of thinking to find the exact behaviors,

violation behaviors, and risk behaviors on these modes.

Although, these two models cannot be compared because it is different modes
and different areas of study. But bicycle and motorcycle model behaviors. both could
explain the behavior well. It is no difference between these models. The bicycle
model has a high loading factor on notice failure and stunt, which are the same as a
motorcycle model. However, on the motorcycle model, Traffic error and Stunt aspects
are significant predictors especially have a lot more factor loading on Stunt. But Some
behavior studies “errors” relating to inexperience or unskilled, in addition to errors
involving high-risk and mistakes (Rimmé & Hakamies-Blomqvist, 2002). The
researcher would say it is the main predictor of violation behavior which is different
from Elliott et al. (2007) said that it was traffic errors that were consistently the main
predictors of accident or violation. From the point of view, it could be concluded that

Thai teenager has more negative behavior. Because it is one of the reasons toward
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accident (See Table 4-2), Thai teenagers used to have an accident up to 64 percent of
the sample, which is very high. The variable which did not affect violation intention
was control error (Thai and Japanese) and use of safety equipment (Thai). For this
issue, it can be identified that only control; may not affect the decrease in violation
behavior and accident, which is the factor indicating the confidence of riding and their

own decisions in both Thai and Japanese teenager.

From SEM in chapter 5 (See Figure 5-4). Thai teenage pedestrians tend to
cross the road while red light depending on “Descriptive Norm” this is the only one
variable that different from Japanese teenage pedestrians. On the other hand, In japan,
Teenage pedestrians tend to cross by “Conformity tendency” and “Attitude” In Japan,
40 percent of teenage road users used to violate the traffic comparing to Thailand is
about 80 percent used to violate. From the researcher's perspective, means Thailand it
easy to do violation behaviors and tend to violate according to adult or close friends
or family much like the research of Ajzen, 2006. However, the descriptive norm was
an additional factor in the Thai pedestrian model, which indicated that parental
pressures in Thai could potentially lead to greater motivation for violation. This
confirms the opinion of Lajunen and Rasanen (2004) that the behavior of parents has
greatly influenced children. The policy suitable for increasing the pedestrian’s
intention in society is to prompt parents to encourage children not to violate while

crossing, especially teenagers.
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6.3.1 Gender aspect between Thai and Japanese teenagers

The gender aspect between pedestrians is a fascinating model to interpret. Due
to the correlation between latent variables are high and significant at 0.001 level and
the difference between gender that significant. It means the model of pedestrian has
an indirect effect that affects the violation behavior. Gender is one of the most

different behave between Thai and Japanese teenagers.

Gender aspects between Japanese and Thai show a huge difference in
pedestrian behavior when performing simultaneous analysis of multiple groups. In
Japan, males tend to cross while red light or do a violation depending on conformity
tendency (0.93) and attitude (0.38) which is the same as the primary model.
Moreover, on the correlation between Instrumental attitude and Descriptive norm is
significant (0.79). It means the model has some indirect effect that could explain the
violation behavior. Table 6-1 shows that Instrumental attitude through the Conformity
tendency can explain the violation behavior 25 percent. Mean, The pedestrian could
change their attitude base on other road users or other pedestrians nearby. For
example, “ the pedestrian waiting for the green light and then someone nearby
crossing while redlight. So the pedestrians change their attitude and cross the road

while redlight.”
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Indirect
Total
Variables Beta Direct | Instrumental | Descriptive | Conformity | Sum ota
. effect
Attitude Norm tendency
Instrumental
. A4 -0.11 .26* A4 2
Attitude 0.38 0 0 0.26 0 0.29
Descriptive | 535 | 0.14 -0.11 -0.28 039 | -0.25
Norm
Conformity "
0.93 0.86 0.26 -0.28 -0.02 0.84
tendency
*p<0.05 R2 0.88

On the other hand, on the female aspect none of latent variables are

significant. It means male has more aggressive behavior and do not care about the

violation much which is the same from previous studied said that gender comparisons

indicated that females were more prone to Control Errors; on the other hand, males

reported more intentional traffic violations (Hezaveh et al., 2018).

Table 6-2: Indirect effect of female Thai teenagers model

Indirect Total
Variables Beta Direct | Instrumental | Descriptive | Conformity | Sum
. effect
Attitude Norm tendency
Instrumental
. . .07 .10%* A7 2
Attitude 0.30 0.09 0.0 0.10 0 0.26
Descriptive | 57 | 007 0.07 0.09 017 | 0.24
Norm
Conformity "
0.42 0.18 0.10 0.09 0.19 0.37
tendency
*p<0.05 R2 0.87

However, in Thailand, it shows that females intentionally committed more

violations that males and behave violate behavior depending on Conformity tendency

(0.42) and negative Attitude (0.30) same difference as Japanese males but has a huge

different on conformity tendency factor loading (Thai = 0.42, Japanese = 0.93). Table

6-2 shows the indirect effect that Instrumental attitude through the Conformity
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tendency can explain the violation behavior 10 percent. This indirect effect is the
same as a Japanese male. Mean, The pedestrian could change their attitude base on
other road users or other pedestrians nearby. However, the behavior of tendency is
lower than Japanese male. It shows that Thai teenager rarely have an effect on
external incentive but it mostly depends much more on their attitude. This confirms
the previous studied from Gonzalez-Iglesias, Gémez Fraguela, and Luengo-Martin
(2012) that females tend to adopt quieter and more covert aggression forms like
violate while crossing the road whereas males tend to exhibit more explicit and
directly observable aggressive behaviors.
6.4 Suggestion and recommendation

The results of this research show the difference between Thai and Japanese
teenagers. The behavior and attitude of violation have some differences in some
aspects. The result of SEM shown the exact behavior on violation behavior. It could
present some policies to improve the behavior of Thai teenagers by the guideline of

Japanese teenager behavior.

Motorcycle riding behavior in Thailand, a teenager tends to violate due to
traffic error and stunt aspects. It appears that if we want to reduce the violation
behaviors and accidents, the perception of how to control and ride a motorcycle is
essential. Most Thai teenagers do not know how to control a motorcycle correctly and
safely. Taken at face value, the findings suggest that training interventions that
improve traffic skills, such as hazard perception and control skills associated with
cornering and speed, would be effective at improving safety (Hezaveh et al., 2018).
Moreover, do not know the laws and careless on other road users such as pedestrian

waiting to cross the road. The researcher suggestion to explain and teach the exact
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way to ride a motorcycle in detail. For example, how to change gear while in the
curve or how to use a brake correctly. Also, the motorcycle needs to respect other
road users if everybody could do and have some policies to support this problem, it

could improve the violation behaviors.

The next factor was the stunt aspect in motorcycle and descriptive norms in
the pedestrian model. As we know, a teenager is energetic and does not think
carefully according to their age. These behaviors as acts of sensation seeking or
mental distractions (e.g., listening to music), which could help them to facilitate their
performances (Laukka & Quick, 2011). The behaviors were tendency by external
factors such as family, friends or even people in their society. Community and social
level have to promote the community to be dependable. To prevent accidents, make
the environment safe, build healthy communities and societies, giving importance to
teenagers, and open up opportunities for adjustment. Moreover, provide the things
that will contribute to positive development. It is another crucial factor that causes
violation and accident. Family and friends have to encourage teenagers not to violate
and taught them carefully about the risk of violation and loss of the accident. In
addition, teaching about accidents to children from elementary school. Contribute to
helping reduce traffic violations and accidents. As for in Japan The policies are taught
and instill danger from the violation. This will develop norms for the society that will
take into account. The researcher would call “Ride safety starts with the family and

society”.

The variable which did not affect Thai teenage violation behavior was control

error and use of safety equipment (such as wear a helmet or ride with the ability to
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control motorcycles while towing.). For this issue, it could be identified that only
these may not affect decrease violation behavior. This does not agree with the
research that found that this factor could affect the violation behavior significantly.
(Champahom et al., 2019).
6.5 Limitation and future research

The limitation and future research of this research and guidelines for future
studies was the bicycle model in Japan R? value are only 18 percent means the model
could not explain or cover most of the bicycle riding behavior in Japan. However, It is
usually said that the R? value is very high, indicating that the regression model fits
well with the data. It is not always necessary that low R? values are not ethical,
especially for research in some fields. For example, in the social sciences and
humanities behavior such as this research, some phenomena are unclear or
incomplete. There may be many unexplained variations. Further study should fulfil
the consideration of bicycle behavior in a various range of age. Moreover, find others
exact behavior by in-depth interview Japanese people who were riding a bicycle in
daily life in order to get to know the opinions of frequently behaviors or violations.
And develop a new questionnaire based on this research to fulfill the blank or unclear

behaviors.
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APPENDICES
Appendix A

Japanese Questionnaire

Questionnaire:
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Figure A-1: Japanese questionnaire page one
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Appendix B

English questionnaire
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Quiestionnaire- Part 1 Personal Informnation VOED

Explanation: To put the check mark (¥} in the blank box which mean to your generally behave.

1. Gender O1mzle Ozremale
2. Age......year old

3. Education

O High school / Vocaticnal O undergraduate Osz. masters Oaothers .

4. Riding experience (Can be more than 1) Ocer year O Bicycle .. year O

Motoroycle.........year

5. Do you have a driving/riding licensa? (Can be more than 1) O .car Dz.r-;'lcuzcur:};cle Oz oo not have

(=}

. Approximate duration of obtaining a driver's license (Both Car and motoroycle) e Year

7. Have you ever violate the traffic rule? Cl1. ves___Time 0 2 Mo

8. If vou have viclated this, please state the latest violations (Can be maore than 10,

Dl.ﬁ'::lir"g nat the same directions of the road Oz, Crossing the road while red light (Walking) Oz over

the speed limits CJ4. Do not stag while red light [15 Drinking while riding or driving Clé. Other. .

9. Have you ever had a traffic accident? O ves ___Time OJz2No

If yes - How is the severity of the latest accident?

Dl.Damageu: anly asset Oz There are slightly injurias Oz, There are sericus injuries. Oa. Have died

Figure B-1: English questionnaire page one
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Explanation: To put the check mark (¥} in the blank box which mean to your generally behave.

Mo. Contents Very often Fre- Sorme- Occa- Newer

guently times sionally

1 Speed up to beat the traffic light

turning red

2 Ride in prohibited expressways, drives,
highways, interstate routes, bridees, and

thruways unless authorized by signs

3 Become angered by ancther road user
and indicate your hostility by whatever

means you can

ul Riding without having at least one hand

on handlebars.

5 Talk on the phone while riding your
hike.

6 Listen to music while riding

7 Hard to maintain balance at low
speeds

8 Have difficulty controlling your bicycle
downhill

9 Do not know which gear to use

10 Fail to notice someone stepping out

from behind a parked wvehicle until it is

nearly too late

11 Fail to notice that pedestrians are
crossing the street when you are

turning

12 Fail to notice a pedestrian waiting to

cross at a crosswalk

13 Run red light

14 Cross the road while the green light
flashes.

15 Cycling invert the road directions

Figure B-2: English questionnaire page two



Explanation: To put the check mark (v') in the blank box which mean to your generally behave

Scenario

157

® You are on your way to school, work or to handle some affairs and you must go to the other side of the road.

® You reach an intersection and the current pedestrian signal displays red light.

® You are in a hurry so you take your chance and cross the road in a gap in the traffic.

No. Contents Totally | Agree Neutral | Disagree | Totally
agree disagree

1 Crossing the road in the scenario®
described would save me time

2 Saving time is important to you

3 Crossing the road in the scenario®
described would be more
convenient

- Convenience is important to you

3 “My family cross the road as
described in the scenario®

- My friends cross the road as
described in the scenario®

5 “If other pedestrians cross the
road during the red light | would
do the same

& When | am with companions |
cross the road as described in the
scenario®

7 Would you cross the road as
described in the scenario®

8 “If you encounter this situation in
the future you would cross the
road as described
in the scenario*

Figure B-3: English questionnaire page three
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