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ABSTRACT

This study explores at how Public Utility Vehicle (PUV) drivers in Ozamiz City view the
new traffic lights. It focuses on their satisfaction, perceived effectiveness, and safety. In
cities where public utility vehicles are the main form of transportation, efficient traffic
management is essential to enhancing urban mobility and road safety. A descriptive-
correlational research design was used to collect and analyze data from major intersections
where the traffic lights have been installed. The respondents included 120 randomly
selected PUV drivers who often work in these areas. To gather data, structured
questionnaires were distributed after obtaining permission from local authorities. A pilot
test ensured the questionnaires were reliable before they were fully used. Descriptive
statistics, like mean and standard deviation, measured drivers’ levels of satisfaction,
effectiveness, and safety perceptions. Pearson correlation coefficients were used to explore
relationships between these factors. The results showed that drivers felt very highly
satisfied with the traffic lights, particularly regarding traffic flow, waiting time,
convenience, and compliance. They viewed the system as very highly effective in reducing
congestion and travel time, thus improving operational efficiency. Additionally, drivers
considered the traffic lights to be very safe, expressing strong confidence in intersection
safety and a perceived reduction in accidents. However, the analysis revealed no significant
relationship between satisfaction or perceived effectiveness and perceived safety. These
findings underscore the need for overall traffic safety strategies that include infrastructure
upgrades, law enforcement, and driver education to maintain safety and efficiency in
Ozamiz City. Therefore, it is recommended that traffic management agencies use an
integrated approach that combines these measures to enhance overall road safety.

Keywords: Behavior, Driver, Management, Ozamiz City, Public Utility, Traffic lights,
Traffic management, Vehicle



ACKNOWLEDGMENT

The researchers would like to express their sincerest appreciation to all individuals
and institutions who contributed to the successful completion of this research.

First and foremost, they offer their heartfelt gratitude to the Almighty God for
granting them strength, wisdom, guidance, and perseverance throughout the conduct of this
study.

To Dr. Jose F. Cuevas Jr., Dean of the College of Criminology and Chairman of
the Research Committee, for his insightful suggestions, unwavering guidance, and
exemplary leadership that provided direction and clarity in the development of this study;

To Ms. Angelita B. Alvarico, their research adviser, for her continuous guidance,
support, encouragement, and valuable recommendations that greatly enhanced the quality
of the manuscript;

To Dr. Markdy Y. Orong, Ms. Bernaflor Canape, and Dr. Teopisto Culanag, the
panel members, for their professional criticisms, constructive suggestions, and insightful
comments that significantly contributed to the improvement of this research;

To the Office of the City Mayor of Ozamiz City for granting permission and
approval to conduct this study;

To the participants of the study, particularly the Public Utility Vehicle (PUV)
drivers of Ozamiz City, whose experiences, cooperation, and valuable insights served as
the foundation of this research;

Finally, the researchers extend their deepest gratitude to everyone who, in one way
or another, selflessly shared their time, effort, and support in making this research possible.

The Researchers



DEDICATION

This paper is dedicated to our Almighty God,
whose grace, wisdom, and strength have guided us throughout this journey.
and also
To our families, whose unwavering patience, support, and encouragement have served as
our pillars of strength during this journey.

Their love has always been an inspiration, and their faith in us gave us the willpower to
keep going. We are thankful for all of the sacrifices made along the way and celebrate
this accomplishment with them.
and
To our friends, classmates and teachers for their support, friendship, and shared
experiences, which helped to make this journey unforgettable.

This piece is a result of everyone's combined inspiration and support.

The Researchers



TABLE OF CONTENTS

TITLE PAGE
APPROVAL SHEET
ABSTRACT
ACKNOWLDGMENT e
DEDICATION
TABLE OF CONTENTS .
LIST OF FIGURES
LIST OF TABLES
LIST OF APPENDICES .

INTRODUCTION
Background of the Study
Theoretical Framework
Conceptual Framework
Objectives of the Study
Significance of the Study

RESEARCH METHODOLOGY

Research Design

Settings

Respondents

Instruments

Data Gathering Procedure
Ethical Considerations
Data Analysis

RESULTS AND DISCUSSION

CONCLUSION AND RECOMMENDATION

REFERENCES CITED
APPENDICES
CURRICULUM VITAE

15
16

17
17
18
18
20
21
22

23

37

40

58
80



LIST OF FIGURES

Figure No. Title Page

1 Schematic Diagram of the study 14



LIST OF TABLES

Table No. Title Page
Table 1 Level of satisfaction of PUV drivers to the newly 25
implemented traffic lights
Table 2 Level of perception of traffic signal effectiveness 29
of PUV drivers to the newly implemented traffic
lights
Table 3 Level of perceived safety of PUV drivers to the 32

newly implemented traffic lights

Table 4 Significant relationship between the satisfaction 34
and perceived safety of PUV drivers to the newly
implemented traffic lights

Table 5 Significant relationship between the perception of 36
traffic signal effectiveness and perceived safety of
PUYV drivers to the newly implemented traffic
lights



Appendix

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G
APPENDIX H
APPENDIX I
APPENDIXJ

LIST OF APPENDICES
Title

Survey Questionnaires

Sample of the Filled out Questionnaire
Sampling Computation

Transmittal Letter

Thesis Data Gathering Approval Form
Informed Consent

Parent’s Consent

Documentations

Certificate of Publication

Turnitin Results

Page

58
63
64
66
68
69
75
76
77
79



INTRODUCTION

Background of the Study

Traffic management and road safety are essential components in ensuring smooth
transportation flow and minimizing accidents within the urban environment (Paje, et al.,
2022; Moreno, 2023). Effective traffic management involves the strategic regulation of
vehicle movements through the implementation of traffic light, road signs, and traffic
enforcements that facilitate safe and efficient travel for all road users (Nigam, et al., 2023;
Justine, 2024). In Ozamiz City, recent initiatives such as the installation of new traffic
lights aim to improve traffic flow and reduce congestion, thereby enhancing safety
(Moreno, 2023; Abdelati, 2024). However, the success of these measures largely depends
on proper planning, coordination with local authorities, and the active cooperation of
drivers and pedestrians (World Health Organization, 2023). Maintaining high standards of
road safety is crucial in safeguarding lives, reducing traffic-related injuries, and promoting
a more orderly urban transportation system (Khan, & Das, 2024).

Public utility vehicles (PUVs) are an essential part of urban transport in that they
offer affordable, accessible, and reliable mobility for the commuting public (Cedar, 2021;
Lalio & Navarro, 2025). In cities such as Ozamiz, PUVs like jeepneys, vans, motorcab,
and buses are the main mode of transport for most residents, particularly those who do not
have private vehicles (Malasique, & Rosete, 2022). These vehicles support the daily
commuting of individuals to schools, offices, markets, and other critical destinations, hence
sustaining economic activity and social contacts (Stein, et al., 2022; Mouratidis, et al.,
2021). PUVs also help in decongesting traffic by providing mass transit services that can

transport many passengers at once (Guno, et al., 2021; Adesanya, 2023). Their operational



efficiency 1is critical to urban mobility, and their safety and satisfaction levels directly
influence the overall performance of the transportation system in city (Mavlutova, et al.,
2023; Maylonakou, et al., 2023).

Traffic light systems are essential components of city traffic control, designed to
regulate vehicle and pedestrian movements at intersections to ensure safety and efficiency
(Vieira, et al., 2024; Sepehr, 2024). These systems utilize traffic lights typically red, yellow,
and green to manage the flow of traffic, minimizing conflicts and reducing the likelihood
of accidents (Paul, et al, 2022; Radivojevi¢, et al., 2021). Effective implementation of
traffic lights involves strategic placement, synchronized timing, and sometimes adaptive
control systems that respond to real-time traffic conditions (Zerroug, et al., 2024; Gheorghe,
& Soica, 2025). In urban settings, such as Ozamiz City, proper deployment and
maintenance of traffic light systems enhance traffic flow, decrease congestion, and improve
overall safety for all road users (Sakr, et al., 2023; Villaluz, 2023). Continuous monitoring
and timely upgrades are necessary to ensure these systems work effectively, especially
amidst increasing urban traffic demands (Mohanty, et al., 2025)

Satisfaction of PUV drivers with new traffic lights tends to be mostly dependent on
how well such traffic lights enhances traffic flow and safety at intersections (De Ocampo,
& Tanpoco, 2024). As traffic lights are well-coordinated and properly maintained, the
drivers report higher satisfaction as there is less congestion, smooth driving conditions, and
fewer delays (Tariq, 2025; Jagarlamudi, 2024). Besides, drivers will feel more comfortable
and confident with their driving conditions knowing that traffic management interventions
are being taken to control the movement of vehicles (Meuleners, et al.,2023). But

grievances will be brought about if traffic lights are defective, ill-timed, or unnecessarily



delaying, which disrupt normal activities and create discontent among PUV drivers.
Overall, positive attitudes toward the traffic light system are most closely associated with
their perceived efficacy and effect on everyday traffic situations (Alwidyan, et al., 2022;
Chada, et al., 2023).

The efficiency of the new traffic lights in alleviating traffic congestion hinges on
many variables such as their timing, location, and coordination with other traffic regulation
measures (Vieira, et al., 2024). Optimally calibrated traffic lights can dramatically enhance
the flow of traffic by eliminating unnecessary halts and providing a smoother, more
uniform movement of automobiles through intersections (Tomar, et al., 2022; Khang, &
Singh, 2025).). This diminishes congestion during rush hours and keeps delays of PUV
drivers and other drivers to a minimum. On the contrary, if the traffic lights are
ineffectively timed or don’t work well, they are less likely to dispel jams or could
potentially cause traffic congestions, thereby being less useful (Caquot, 2022; Kim &
Jerath, 2021). In conclusion, when appropriately utilized, the new traffic lights are likely
to have a notable reduction in the degree of traffic jams and maximize road network
effectiveness as a whole for Ozamiz City (Villaluz, 2023; Moreno & Sulasula, 2024).

Drivers’ safety perceptions regarding the new traffic light system are generally
positive when the traffic lights are properly set and contribute to organized traffic flow
(Madvari, et al., 2023; Majstorovi¢, 2023). Many drivers feel that well-maintained and
synchronized traffic lights reduce the risk of accidents by minimizing confusion and
conflicts at intersections (Siddig, 2022; Sakib, 2024). They perceive the system as a vital
safety measure that guides vehicle movements, especially in busy areas, thereby decreasing

the likelihood of collisions (Elsagheer Mohamed, 2022). However, safety concerns may



arise if traffic lights malfunction, are not visible, or are poorly timed, which can lead to
risky driving behavior and accidents (Azadani, & Boukerche, 2021). Overall, the
perception of safety improves when drivers trust the reliability and effectiveness of the
traffic light system, reinforcing its role in promoting safer road conditions (Cao, et al., 2022;
Hosseinian, & Mirzahossein, 2024).

The implementation of new traffic lights positively impacts PUV drivers' daily
operations by streamlining traffic flow and reducing delays at intersections ( De Ocampo,
et al., 2022). This allows drivers to adhere more easily to schedules, which is crucial for
maintaining passenger satisfaction and operational efficiency (Wang, et al., 2023; Nwuso,
et al., 2024). Improved traffic management minimizes unnecessary stops and starts, leading
to smoother journeys and potentially reducing fuel consumption and vehicle wear and tear
(Romero, et al., 2024). Additionally, the enhanced safety provided by correctly functioning
traffic lights can lessen the occurrence of traffic-related incidents, further supporting the
stability of PUV operations (Saputra, 2023; Loulhaci, & Bensouna, 2024). However, if the
new traffic lights are not well-maintained or malfunction frequently, they could disrupt
daily routines, causing frustration and potentially delaying trips (Litman, 2021). Overall,
properly implemented traffic lights contribute to more efficient and predictable daily
operations for PUV drivers.

Drivers’ feedback serves as a critical basis for future traffic policy improvements
by providing firsthand insights into the effectiveness and issues of existing traffic
management systems (Grote, et al., 2021). Their perceptions and experiences highlight
areas where policies may be lacking, such as inadequate signage, timing of traffic lights,

or safety concerns, enabling policymakers to address specific problems and tailor



interventions accordingly (Khan & Das, 2024; Dubey, et al., 2025). Incorporating drivers’
feedback fosters a participatory approach, promoting policies that are practical, well-
received, and effectively implemented (Awah, et al., 2024). Additionally, ongoing
feedback mechanisms can help authorities monitor the impact of recent updates and make
data-driven adjustments to enhance traffic flow, safety, and overall road-user satisfaction
over time (Maji & Ghosh, 2025).

The traffic light infrastructures greatly contribute to road safety and road-user
behavior in Ozamiz City by controlling motor vehicle flow and minimizing the possibilities
of crashes within intersections (Echaluce, & Macabeo, 2024). The effective working traffic
lights ensure there is organized crossing and respect of traffic rules, which maximizes
safety among motorists, pedestrians, and other commuters (Selvi, 2025; Bhuiyan, et al.,
2024). They also impact drivers’ behavior in terms of inviting compliance with indications,
lowering aggressive driving, and reducing hazardous moves like jaywalking or illicit turns
(Hasan, et al., 2022). In contrast, malfunctioning or incorrectly timed lights might cause
confusion, frustration, and hazardous acts, thus contributing to a greater potential for
accidents (Talbot, et al., 2023). Generally speaking, efficient traffic light systems are an
essential mechanism for influencing safer driving habits and road safety improvement in
Ozamiz City (Malang, et al., 2023).

The purpose of this research is to determine public utility vehicle drivers
satisfaction, perceived effectiveness, and feelings of safety with the new traffic lights in
Ozamiz City. It will evaluate how the traffic lights affect drivers behavior, compliance, and
road safety in general. Through the experiences of PUV drivers, the research will determine

where improvements can be made and give recommendations on how traffic management



can be maximized. Finally, the results will be used to improve road safety policies and
ensure the traffic system serves the needs of the community.

In spite of increased relevance of traffic management in cities, much geographical
reseearch gap on Public Utility Vehicle attitudes towards new traffic lights in smaller urban
cities such as Ozamiz is lacking. Previous studies on the efficacy and safety of traffic lights
are predominantly centered on large cities, and regional settings remain under-researched.
This geographical gap constrains the comprehension of how PUV drivers behavior and
safety are affected by traffic lights design, visibility, and timing in mid-sized urban areas.
Bridging this geographical gap is crucial in order to come up with traffic management

strategies tailored to the distinct road conditions and user experience of Ozamiz City.

Theoretical Framework

This study was anchored on the theories of Technology Acceptance model by
Davis (1989) and Theory of Planned Behavior by Ajzen (1991).

The Technology Acceptance Model (TAM) posits that an individual’s acceptance
of a new technology is primarily determined by two factors: perceived usefulness (PU) and
perceived ease of use (Alsyouf et al., 2023; Kelly 2023). In the context of traffic systems,
these constructions are instrumental in understanding how drivers assess the value and
usability of modernized traffic control mechanisms, such as signal lights (Bucsuhazy et al.,
2025; Wided, 2023). Davis (1989) emphasized that technologies perceived as beneficial
and easy to operate are more likely to be adopted and used consistently. For instance, in
traffic settings, drivers are more receptive to systems that clearly improve their driving
efficiency and reduce uncertainty at intersections (Naseri et al., 2025; Pimenow et al.,

2025). In this study, TAM serves as a framework for analyzing how drivers evaluate the



practical advantages and user-friendliness of newly installed traffic lights in shaping their
perceptions and compliance (Gumasing 2023; Voinea et al., 2020).

TAM is highly relevant in this study because it gives credence to understanding
how drivers view and subsequently react to modern traffic systems. With its emphasis on
perceived usefulness and perceived ease of use, it gives an explanation of people's
satisfaction or compliance with the newly installed traffic lights (Yang et al., 2021). The
higher the perceived usefulness and ease of use of traffic technologies, the more likely they
are to be accepted and trusted by drivers (Biassoni, & Gnerre, 2024; Wang et al., 2021).
Thus, the model helps guide an analysis of how the perception of traffic control affects its
effectiveness and safety in the city.

Empirical studies support the idea that user-friendly traffic technologies enhance
driver satisfaction and promote safe driving behavior (Yang et al., 2023; Xiang et al., 2024).
According to Eom et al. (2020), traffic lights with adaptive features and real-time
responsiveness fostered higher levels of user trust and compliance. Their findings suggest
that when drivers perceive such systems to be intuitive and responsive, their experience
improves, leading to more disciplined driving patterns (Coyne et al., 2024; Day et al., 2018).
Similarly, Lampropoulus et al., (2022) highlighted that systems perceived as easy to
navigate significantly boost user confidence, encouraging repeated usage and safer
practices. These findings reinforce the notion that designing traffic control technologies
with usability in mind can directly contribute to public utility drivers’ satisfaction and
overall traffic system effectiveness (Diop et al., 2018; Lee et al., 2020).

To further support the study, the Theory of Planned Behavior (TPB), developed by

Ajzen (1991), is another critical framework for this study. TPB proposes that behavior is



driven by three core components: attitude toward the behavior, subjective norms, and
perceived behavioral control (Yu, 2024). These factors collectively shape an individual's
behavioral intention, which is the most immediate predictor of actual behavior. In traffic-
related scenarios, TPB helps explain how drivers' beliefs, social influences, and sense of
control inform their willingness to follow or disregard new traffic regulations and systems
(Ajzen, 1991; Taghavi and Maharati 2024).

The application of the Theory of Planned Behavior in this study is relevant because
it helps understand what drives the behavior and intention of drivers with reference to the
new traffic system. TPB accounts for some of the reasons behind the compliance or
ignorance of most drivers toward the new traffic lights through their attitudes, social norms,
and perceived behavioral control (Matovi¢ et al., 2024; Odoom et al., 2023) . This concept
also helps establish how the perceptions of usefulness and safety are subjected to individual
judgment, as well as social and environmental pressures (Armitage et al., 2022; Akande,
2021) . Furthermore, applying TPB in this study makes the investigation valuable since it
tends to assess the psychological and social aspects affecting the satisfaction and better
adherence of the drivers to traffic rules (Shukri, et al.m 2022).

Research suggests that by applying TPB in transportation contexts has shown its
utility in predicting drivers’ compliance with traffic rules and systems (Zhong et al., 2024;
Choupani, 2020). According to Sieklicka (2022) found that drivers’ decisions at signalized
intersections were closely linked to their attitudes toward traffic laws and their perceived
control over driving situations. For instance, drivers who viewed certain infractions as
minor or necessary for efficiency were more prone to non-compliance (Elias, 2021; Curry

et al., 2020). This supports TPB’s emphasis on the role of both internal cognition and



external pressures in shaping behavior (Taper et al., 2020). Additionally, recent studies
suggest that risk perception and control beliefs are crucial factors influencing road safety

behaviors (Phipps and Hamilton, 2024; Chen et al., 2025) .

Conceptual Framework

In Ozamiz City, overall driver satisfaction of PUV drivers with the new traffic light
system indicates their overall acceptance and satisfaction with its effect on their driving
experience and operational efficiency (De Ocampo & Tanpoco, 2024; Landayan, et al.,
2024). Their attitude is determined by the extent to which the traffic lights assist them in
following schedules, reducing delays, and ensuring passenger safety while dealing with
passenger demand (Hadas et al., 2023; Mathe et al., 2024). When traffic lights enhance
traffic flow and reduce unnecessary stops, PUV drivers would have a positive view of the
system, making it easy for them to accept and comply (Goetsch, & Lobaton, 2023; Ma,
2021). When the system generates frequent stops, disorientation, or unsafe conditions, their
dissatisfaction could be higher, determining their motivation for adopting the new traffic
rules (Dias, 2023; Long et al., 2023).

PUYV drivers' satisfaction with traffic flow efficiency pertains to how smoothly the
new traffic lights allow for easier transit of their vehicles through major intersections of
Ozamiz City (Sergio, 2021; Gaspay, 2021). As traffic signals are coordinated to reduce
stoppages and allow PUVs to move at constant speeds, drivers perceive a significant boost
in operational efficiency, which can translate to improved schedule compliance (Malasique
& Rosete, 2022). Where traffic signals cause repeated stopping or are inefficient in peak
conditions, PUV drivers feel a loss of perceived efficiency and thus become dissatisfied

(Lacsina et al., 2024). Overall, their perception of improved traffic stream directly



influences their acceptance of the new traffic light system and willingness to conform
(Othman, 2021; Himawan, 2023; Shu, et al., 2021).

Satisfaction with waiting time of PUV drivers relies on the perception of waiting
time at red light under the new traffic light system (Castor 2024; Zulueta et al., 2024).
Predictable, shorter waiting times enable drivers to coordinate pick-up and drop-off of
passengers more effectively and therefore become more satisfied (Machado-Ledn, et al.,
2024; Jehu-Appiah, 2024). Traffic lights causing longer or uneven red durations are
perceived by PUV drivers as a deterrent that minimizes their income and service quality
and therefore render them dissatisfied (Chuenyindee, et al., 2022; Kato, & Chalermpong,
2024).. Effective waiting time management is crucial to keep PUV drivers with positive
perceptions and make them accept the new system (Reyes, et al., 2023). Convenience
satisfaction of PUV drivers refers to how easier and safer driving at intersections with the
new traffic lights contribute to their driving comfort (Bila 2022; Lalio & Navarro, 2024).
If signals are clearly visible, unambiguous, and responsive, drivers find the system
convenient, thereby enhancing their driving satisfaction (Shin & Kim, 2021).

Compliance satisfaction among PUV drivers implies their attitudes towards the
degree to which the new traffic light system supports and encourages compliance with
traffic rules (Valerio, 2024; Bendafna, & Abante). If signals are dependable, predictable,
and reward safe driving habits, PUV drivers are confident that they are following rules
properly, which increases their satisfaction (Sumad-On et al., 2024). If the system
encourages road safety and smooth flow well, PUV drivers will be inclined to follow

voluntarily, thinking that it simplifies their driving habits. But if signals are faulty or
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confusing, PUV drivers will be skeptical or frustrated, decreasing their overall satisfaction
with the traffic management system in Ozamiz City (De Ocampo et al., 2022).

Effectiveness is the measure of how efficiently the new traffic lights at Ozamiz City
fulfill their purpose of controlling the flow of traffic and improving the operational
efficiency of public utility vehicle (PUV) drivers (Villaluz, 2023; Sergio, 2021). Drivers
judge the effectiveness from their day-to-day experiences—more specifically, whether or
not the system enables them to pass intersections faster and with less confusion (Tan &
Zhang, 2025). An effective traffic light system makes motorists comply with traffic laws,
cuts down on stops that are not necessary, and reduces interference in their schedules and
fuel consumption (Woods 2021; Ahmed, et al., 2024).

The effect on travel time mirrors the manner in which the new traffic lights affect
the capacity of PUV drivers to arrive at destinations on time (Gomez et al., 2024). Drivers
tend to like traffic systems that enable them to move at a consistent speed and minimize
idle time at intersections (Elsagheer Mohamed, & AlShalfan, 2021). When adjusted to the
right level, traffic lights can decrease stop-and-go traffic, enabling drivers to adhere to
routes and schedules better (Veerakumar, 2024; Jame et al., 2022). Consequently, faster
travel is usually linked with less stress, improved fuel efficiency, and higher satisfaction of
drivers and commuters (Useche et al., 2024).

The impact perceived in alleviating traffic congestion is based on whether or not
the new traffic light system improves the movement of vehicles overall, especially during
rush hours (Faheem et al., 2024). PUV drivers usually observe whether the lights delay
traffic accumulation and provide smoother flow through congested intersections (Villaluz,

2023; Balatbat, 2024). If the lights are properly synchronized, they can disperse congestion
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by equalizing vehicle movement from various directions and reducing bottlenecks (Tomar
et al., 2022). Poor timing or location, though, may create further gridlock, encouraging
anger and diminishing the system's credibility among drivers (Lei, & Kaplan, 2023).

Ease of compliance identifies the extent to which naturally and comfortably PUV
drivers would comply with the new traffic light signals in their daily operations (De
Ocampo & Tanpoco, 2024). When traffic lights are intuitive, legible, and regular, drivers
will more readily comply voluntarily without hesitation or confusion (Williamson, 2021;
Griffin-Taylor, 2024). A system for facilitating rational vehicle flow and providing
sufficient time for reaction at intersections enables voluntary compliance (Zhang, et al.,
2025). On the other hand, too rapid, irregular, or ambiguous signals can provoke violations,
anxiety, or hesitancy and reduce the effectiveness of traffic control (Hendrycks, et al.,
2023). Safety, being one of the major constructs of this study, is a construct utilized by
PUYV drivers to refer to the impact of new traffic lights on overall road safety conditions,
especially at intersections (Reyes, et al., 2023; Portera, 2024). This includes their sense of
security in driving through congested crossings and their perception that the traffic light
system reduces risk and accidents (Dias, 2021; Ma, et al., 2022). Understanding how
drivers evaluate such safety dimensions gives useful information on how infrastructure
affects behavior, decision-making, and traffic law compliance in urban places like Ozamiz
City (Malang et al., 2023).

Perceived Accident Reduction is the belief that the new traffic light system has
actually lessened the number or rate of road accidents (Subhan et al., 2021). It is motivated
by perceived changes in driver behavior, improved road surfaces, and fewer reported

crashes on major intersections (Sadeghi & Goli, 2024). PUV drivers witnessing the decline

12



in near-miss conflict or dangerous conditions are most likely to credit the new system with
enhancing road safety. The stronger the belief is, the more it will encourage drivers to obey
traffic laws and the stronger the driving culture will be reinforced in the safety domain in

the city (Odoom et al., 2023; Youssef, 2024).
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Figure 1. Schematic Diagram of the Study




Objectives of the Study

This research measured the degree of satisfaction, perception of effectiveness, and
perceived safety by Public Utility Vehicle (PUV) drivers towards the newly installed traffic
lights in Ozamiz City. Specifically, this research performed the following:

1. Measured the satisfaction of PUV drivers with traffic flow efficiency, waiting
time, convenience, and compliance;

2. Determined the perception of PUV drivers towards the efficacy of the recently
installed traffic lights in travel time, congestion, and ease of compliance;

3. Determined the perceived safety of PUV drivers, focusing on intersection safety
confidence and reduction of accidents

4. Analyzed the strong relationship between drivers' satisfaction and their perceived
safety towards the recently installed traffic lights; and

5. Examined the strong relationship between traffic light effectiveness perceived

by drivers and their perceived safety in Ozamiz City.
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Significance of the Study

This research is important as it examined public utility vehicle driver’s satisfaction,
perceived effectiveness, and safety regarding new traffic lights in Ozamiz City and inform
their compliance and behavior at intersections. The determination of these perceptions is
important since PUV drivers are subject to special risks and challenges within city traffic.
Findings will provide insights into improvements in traffic lights placement and design that
are directed towards enhancing efficiency and safety for PUV drivers. Finally, this study
aims to help achieve better traffic management schemes specific to the needs of all

categories of road users in Ozamiz City.
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RESEARCH METHODOLOGY

Design

The research employed a descriptive-correlational design, which is a type of
research that identifies the correlation among variables and is able to forecast future
outcomes using present data (Stangor & Walinga, 2014). This type of design makes it
possible to investigate associations among variables without causation, in which a
connection between two variables does not always imply that one factor causes another. It
is fitting for this research because it assessed the satisfaction level, perception of traffic
light effectiveness, and perceived safety of motorcycle operators toward the newly installed
traffic lights in Ozamiz City. Utilizing this design, the research can determine trends and
correlations between these variables, offering data-based information to guide future traffic

management policies and enhance road safety.

Setting

The research was carried out in Ozamiz City, targeting areas where the newly
installed traffic lights are situated. Information was collected from PUV drivers who
frequently pass through these intersections to assess their satisfaction level, perception of
traffic lights efficiency, and perceived safety. The research involved significant roadways
and heavy traffic areas where the new traffic lights were implemented, gathering
information from drivers directly impacted by the changes. This geographic area ensures
an overall evaluation of how the new traffic system affects PUV drivers' experience and

offers applicable data to direct future improvements in traffic management in Ozamiz City



Respondents

The research involved 120 PUV drivers in Ozamiz City who were randomly chosen
as respondents. They were selected because they frequently use roads with newly installed
traffic lights so that they would be able to give meaningful comments on their level of
satisfaction, perception of traffic lights effectiveness, and perceived safety. This sample
size will enable a full assessment of how the new traffic lights affect PUV drivers'
experience and offer evidence-based recommendations for future traffic improvement in

the city.

Instruments

A. Level ofSatisfaction Questionnaire. The researchers constructed this
Satisfaction Questionnaire to determine the respondents' level of satisfaction to the newly
implemented traffic lights in Ozamiz City. The questionnaire went through pilot testing
which was given to twenty (20) individuals before being formally distributed in order to
find and address any potential problems that could compromise data gathering and quality.
The questionnaire is composed of twenty (20) statements aimed at measuring different
dimensions of satisfaction. The questions in this survey were deliberately developed based
on review of relevant literature to provide an effective coverage of the major determinants
of user satisfaction, including functionality, safety, efficiency, and convenience. Every
statement was framed with simplicity and clarity to improve respondent comprehension

and encourage honest responses. The data are analyzed using the following continuum:
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Scale Responses Range Interpretation

4 Strongly Agree 3.26 -4.00 Very Highly Satisfied
3 Agree 2.51-3.25 Highly Satisfied

2 Disagree 1.76 —2.50 Less Satistied

1 Strongly Disagree 1.00 - 1.75 Not Satisfied

B. Effectiveness Questionnaire. This questionnaire was created by the researchers
to measure the effectiveness of the newly implemented traffic lights in Ozamiz City.
The questionnaire went through pilot testing which was given to twenty (20) individuals
before being formally distributed in order to find and address any potential problems that
could compromise data gathering and quality. The questionnaire has fifteen (15) questions
that are meant to measure the different aspects of effectiveness. The questions in this survey
were deliberately developed based on review of relevant literature to provide an effective
coverage of the major determinants of user satisfaction, including functionality, safety,
efficiency, and convenience. Every statement was framed with simplicity and clarity to
improve respondent comprehension and encourage honest responses. The following

continuum is utilized to examine the data:

Scale Range Responses Interpretation

4 Strongly Agree 3.26 - 4.00 Very Highly Effective
3 Agree 2.51-3.25 Highly Effective

2 Disagree 1.76 —2.50 Less Effective

1 Strongly Disagree 1.00 - 1.75 Not Effective
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C. Perceived Safety Questionnaire. This questionnaire was developed by the
researchers to assess individuals' perceptions of the newly implemented traffic lights in
Ozamiz City. The questionnaire went through pilot testing which was given to twenty (20)
individuals before being formally distributed in order to find and address any potential
problems that could compromise data gathering and quality. The questionnaire consists of
ten (10) statements designed to measure various aspects of perceived safety. The questions
in this survey were deliberately developed based on review of relevant literature to provide
an effective coverage of the major determinants of user satisfaction, including functionality,
safety, efficiency, and convenience. Every statement was framed with simplicity and
clarity to improve respondent comprehension and encourage honest responses. The

following continuum is used to analyze the data:

Scale Range Responses Interpretation

4 Strongly Agree 3.26 -4.00 Very Highly Safe
3 Agree 2.51-3.25 Highly Safe

2 Disagree 1.76 —2.50 Less Safe

1 Strongly Disagree 1.00 - 1.75 Not Safe

Data Gathering Procedure

The researchers surveyed one hundred twenty (120) PUV drivers in Ozamiz City
and distributed a questionnaire survey to assess their views about the satisfaction,
effectiveness, and safety of the new traffic lights. The subjects are PUV drivers who use
main intersections regularly where the new traffic lights have been installed. The focused
method of selecting respondents ensured that the opinions gathered were a result of first-

hand and frequent use of the traffic management system. Their response will be vital to
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determine how the new traffic lights affect traffic movement, driver satisfaction, and
overall road safety. By concentrating on PUV drivers, the study wanted to capture the
specific viewpoint of this group of people, understanding their exposure on the road and

the significance of efficient traffic management for their convenience and safety.

Ethical Considerations

The researcher requested a formal letter from the Mayor’s Office of Ozamiz City
to carry out a study with regards to perceptions of PUV drivers towards the new traffic
lights that had been recently installed. This was in the hopes of providing the researcher an
opportunity to gain data from frequent PUV drivers along main intersections of the city. In
the said letter, the researchers will clarify that all gathered data would be maintained with
the strictest confidentiality and would be for academic use alone.

In addition, the researcher sought clearance from the Local Government Unit of
Ozamiz City to provide questionnaires to randomly chosen PUV drivers in the city. The
researcher guaranteed the Local Government Unit of Ozamiz City that the study strictly
follows ethical standards of research in protecting the privacy and anonymity of all
respondents.

Through these permissions, the researcher sought to accumulate extensive
information from PUV drivers in various zones. This would give an overall perspective of
how the new traffic lights influence rider satisfaction, perceived effectiveness, and general

road safety in Ozamiz City.
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Data Analysis

The following statistical tools are used in the study:

Mean and standard deviation were applied to identify the level of PUV drivers'
satisfaction, effectiveness, and safety on the new traffic lights in Ozamiz City. These
descriptive measures gave an insight of how drivers rated the traffic light system and the
degree of variation of their responses.

The Pearson Product Moment Correlation Coefficient was employed to investigate
the correlations between PUV drivers' satisfaction and perceptions of the new traffic lights'
effectiveness, as well as satisfaction and perceived safety. This identified whether higher
satisfaction levels correlated with greater perceptions of effectiveness and safety, and it

gave insight into how these operate.
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RESULTS AND DISCUSSIONS

This chapter discusses the study's findings on how satisfied Public Utility Vehicle
(PUV) drivers are with the newly installed traffic lights in Ozamiz City. It also looks at
their views on effectiveness and safety. The results are analyzed with the right statistical
tools and compared with existing literature and theories to better understand the drivers'
beliefs and experiences. This discussion reveals important trends, similarities, and
differences in responses, as well as the connections between key variables. The findings
aim to assess how well the traffic light system works and highlight its impact on traffic

management, road safety, and policy development in the local context.

Satisfaction of PUV Drivers towards the Traffic Lights

The satisfaction of Public Utility Vehicle (PUV) drivers on the recently installed
traffic lights indicates their experiences and perceptions of how the latter affects their daily
activities. Most of the drivers have stated that the new traffic lights have streamlined traffic
flow and minimized traffic congestion in congested intersections, enabling smoother and
safer travel through high-traffic zones. This not only helped shorten travel times but also
improved road safety, reducing the possibility of accidents (Fisa, et al., 2022; Aleko, &
Djahel, 2020). Some drivers did identify the initial difficulties like adjusting to new signal
timings and occasional delays during rush hours. In general, most PUV drivers appear to
welcome the improvement that the traffic lights have introduced, an indication of a good
reception and possible future upgrade in traffic management systems. Public Utility
Vehicle (PUV) drivers' satisfaction with the newly installed traffic lights was measured in

four major aspects: Traffic Flow Efficiency, Waiting Time, Convenience, and Compliance.



With 120 drivers as the sample size, the findings showed consistently very high satisfaction
at mean scores of between 3.59 and 3.72 and very high standard deviations. These
improvements, in the opinion of the drivers, have significantly improved traffic flow and
reduced waiting times at intersections, which are critical to maintaining efficient
operations. The high variability in responses indicates a strong consensus among drivers
that these improvements are both noticeable and beneficial.

Aside from increased traffic flow and decreased waiting, drivers also reported high
satisfaction with the ease of coping with the new system and traffic rule compliance made
possible by the lights. Compliance was the most pronounced satisfaction, indicating that
drivers value the contribution of the traffic lights to ordering and safety in driving behavior
(Cestac & Carnis, 2024; Bei et al., 2024). Overall, the results prove that the new traffic
lights have contributed to the benefits of PUV drivers in their everyday lives by enhancing
efficiency, convenience, and safety, and proving that the system is widely accepted and
functional in responding to their operational requirements.

The reported satisfaction levels by PUV drivers toward the recently installed traffic
lights match closely with past research findings on traffic management systems. Research
works like those of Hussain et al. (2020); Sieklicka et al (2022), and Dasgupta et al. (2024)
proved that improved traffic signals enhance the efficiency in traffic flow and decrease
waiting times, which results in greater driver satisfaction. Likewise, the extremely high
standard deviations within the research indicate uniform agreement by drivers, which is
similar to the consistent positive responses given in these earlier research studies.

Furthermore, the strong satisfaction related to convenience and compliance is

consistent with research emphasizing the importance of clear and user-friendly traffic
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control measures. For example, Tumminello et al. (2023), Gahletia and Sidhu (2025), and
Grobelna et al. (2025) found that well-designed traffic signals not only facilitate smoother
driving experiences but also encourage better adherence to traffic rules, thereby enhancing
road safety. The evidence is consistent with this, the highest satisfaction rating being for
compliance, demonstrating just how effective traffic lights can be in promoting good driver
behavior.

The high satisfaction levels of PUV drivers with the newly installed traffic lights
would mean that such traffic management interventions are effective in improving
operational efficiency and road safety. These favorable perceptions would mean that
sustained investment in optimizing traffic signal systems would result in more smooth
traffic flow, shorter waiting times, and higher compliance with traffic rules, ultimately to
the benefit of both commuters and drivers. Policymakers and transport regulators should
consider strengthening and retaining these systems, as well as including driver responses
to enhance convenience and efficiency in traffic regulation measures.

Table 1. Level of satisfaction of PUV drivers to the newly implemented traffic lights
(N=120)

PUV Drivers’ Satisfaction

Sub-construct

Mean SD Remark
Traffic Flow Efficiency 3.66 0.05 Very Highly Satisfied
Satisfaction . .

.. . . . 3.59 0.02 Very Highly Satisfied
Waiting Time Satisfaction . .
Convenience Satisfaction 3.64 0.03 Very H¥ghly Sat%sﬁed

3.72 0.01 Very Highly Satisfied

Compliance Satisfaction

Note:. PUV Drivers’ Satisfaction Scale: 3.26-4.00 (Very Highly Satisfied); 2.51-3.25
(Highly Satisfied), 1.76-2.50 (Less Satisfied); 1.00-1.75 (Not Satisfied)

25



Traffic Signal Effectiveness

The efficiency of traffic signals is extremely important to facilitate smooth traffic
movement, minimize congestion, and enhance road safety, particularly in metropolitan
cities with high traffic intensity (Subair, et al., 2024; Vieira, et al., 2024; Elassy, et al.,
2024). When well-planned and optimally positioned, traffic signals can control the
movement of automobiles as well as pedestrians effectively, reducing conflicts at
intersections to a bare minimum and ensuring better traffic discipline overall (Gamel et al.,
2022; Tang, 2024; Kaul, & Altaf, 2022). Research has indicated that good traffic signaling
decreases travel delays and raises adherence to traffic rules, hence decreasing the chances
of accidents (Dewa, 2023; Hosseinian, & Mirzahossein, 2024). In the case of public utility
vehicles (PUVs), efficient traffic lights help in more certain travel times, which is crucial
for their day-to-day operations. As proven by the high satisfaction rate of PUV drivers in
this research, the present traffic light implementation has been effective in resolving
important issues of waiting time, efficiency of flow, and compliance, which shows that
such systems are valuable tools for contemporary traffic management..

The findings listed in Table 2 indicate that PUV drivers perceive the recently
installed traffic lights as very highly effective in all the areas that were assessed. In
particular, both the effect on travel time and effect on traffic congestion scored an average
of 3.72 with standard deviations of 0.01 and 0.04, respectively. The results of the study
imply that the traffic lights have greatly enhanced the overall convenience of road usage,
enabling PUV operators to make rounds with less wastage of time and less stress brought

about by congestion. The low range of responses also shows a high level of agreement
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among drivers, affirming the integrity of the traffic system in controlling high-demand
intersections and preventing bottlenecks.

The sub-construct ease of compliance got the highest mean of 3.79 (SD = 0.03),
which indicates that drivers not only view the traffic light system as easy to follow but also
as conducive to safe and orderly driving behavior. This is even more critical for PUV
drivers, whose compliance with traffic rules has a direct impact on commuter safety and
road discipline. The high ratings for all sub-constructs indicate the effectiveness of the
newly installed traffic lights in solving primary issues of motorists namely, travel
efficiency, traffic congestion management, and rule adherence. The data in general point
to the traffic light system as a popular and effective traffic management tool that positively
impacts the day-to-day activities of public utility motorists and overall traffic flow within
the city.

The findings of this study, which indicate a very high level of perceived
effectiveness of the newly implemented traffic lights among PUV drivers, are consistent
with several previous studies on traffic signal systems. According to the study, traffic lights
that are properly timed and strategically located significantly reduce travel delays and
improve driver satisfaction, particularly in urban areas with high traffic volume (Faheem,
et al.,, 2024; Segun, et al., 2024). In the same vein, Almatar, (2024) highlighted that
effective traffic signal systems ensure smoother traffic flow, lower travel time, and reduce
driver stress. These effects are reflected in the current study, where PUV drivers assessed
both travel time impact and traffic congestion as very highly effective. The low standard
deviations of the responses also validate the claims that properly designed traffic control

systems have consistent experience for road users, giving rise to wide agreement on their
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effectiveness. In addition, the strong satisfaction of PUV drivers for ease of compliance is
supported by the results of Anilkumar et al. (2025), which emphasized that intuitive and
understandable traffic signal systems ensure greater compliance and discourage traffic
violations.

Their study pointed out that driving behavior is more compliant when signal
systems are fair, visible, and predictable (Azadani, & Boukerche, 2021; Bouhsissin, et al.,
2023). This is especially so for public utility drivers, who have to constantly drive through
multiple stops and traffic situations throughout the day. The high degree of perceived
compliance effectiveness in this study indicates that the traffic lights not only enhance
operational effectiveness but also encourage safer driving behavior (Watson-Brown, et al.,
2024; Jegan, et al., 2024). These findings complement the general literature calling for
modernized, driver-friendly traffic signal systems as an important solution in facilitating
road discipline and enhancing urban traffic situations. The findings of this research suggest
that the recently introduced traffic light system has had a major positive contribution
towards the daily functioning of PUV drivers by enhancing travel time, easing congestion,
and increasing traffic rule compliance.

The extremely high perceived effectiveness by all sub-constructs indicates that such
systems not only are operationally effective but also are well-accepted by the principal
stakeholders in the public transportation sector. These results reinforce the imperative for
investment in well-designed and strategically located traffic signals as a method of
enhancing urban mobility and enhancing road safety. Policy makers and traffic agencies
can then utilize these findings to inform the next generation of infrastructure upgrades, so

that traffic networks continue to be responsive to drivers' and the public's needs.
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Table 2. Level of perception of traffic signal effectiveness of PUV drivers to the newly
implemented traffic lights (N=120)

Effectiveness of Traffic Lights

Sub-construct

Mean SD Remark
Impact on Travel Time 3.72 0.01 Very Highly Effective
Impact on Traffic Congestion 3.72 0.04 Very Highly Effective
Ease of Compliance 3.79 0.03 Very Highly Effective

Note: PUV Drivers’ Satisfaction Scale: 3.26-4.00 (Very Highly Satisfied); 2.51-3.25

(Highly Satisfied); 1.76-2.50 (Less Satisfied); 1.00-1.75 (Not Satisfied)

Perceived Safety

The safety perception of PUV drivers is an important factor to consider in assessing
the overall quality of traffic management systems, such as recently installed traffic lights
(De Ocampo & Tanpoco, 2024; Farooq et al., 2020). In the present research, drivers
perceived a high safety level, indicating that the traffic lights have made the movement of
motorized vehicles at intersections more orderly and predictable. This is consistent with
current literature which identifies that well-placed and highly visible traffic signs can
considerably decrease the chances of accidents and enhance the feelings of safety for
drivers on the road (Bayoudh et al., 2021: Ma et al., 2021).

For PUV drivers, whose daily activities consist of many stops and exposure to
uncertain traffic conditions, safety is crucial not just for their own well-being but also for
the confidence of passengers (Fabella, 2023; Chan et al., 2025). The positive image of
safety shows that not only has the new traffic light system enhanced traffic efficiency but
it has also contributed to a safer driving environment, showing the significance of

organized traffic control in urban transport planning. (Obeidat et al., 2022; Ali et al., 2020;
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Essa & Sayed, 2020). Table 3 reveals the perceived safety of PUV drivers to the newly
installed traffic lights.

As indicated in Table 3, drivers of Public Utility Vehicles (PUVs) see an extremely
high sense of safety when it comes to the recently installed traffic lights, as both sub-
constructs Intersection Safety Confidence and Perceived Accident Reduction were rated
very positively. The Intersection Safety Confidence attained the highest mean value of 3.79
with an extremely low standard deviation of 0.01, which shows that almost all respondents
believe that intersections are now considerably safer. This attests that the traffic lights were
able to coordinate the movement of vehicles and reduce confusion at key points, thus
improving drivers' confidence in driving through them (Latif et al., 2025: Wang et al.,
2021). This feeling of security is especially important for PUV drivers who are always
driving through high-risk routes and are also subjected to erratic road behaviors during the
day (Hussain et al., 2021: Acheampong, 2021).

Also, the sub-construct Perceived Accident Reduction had an average score of 3.73
(SD = 0.05), further solidifying that drivers perceive the new traffic lights help reduce the
occurrence of vehicular accidents. While the standard deviation is more elevated compared
to intersection safety, it still indicates strong agreement among drivers. These results align
with earlier findings showing that signalized intersections significantly reduce collision
rates while improving driver attentiveness (Younes et al., 2023; Tomar et al., 2022). The
very high perception of safety among PUV drivers not only indicates the operational
effectiveness of the traffic lights but also validates wider initiatives to enhance road safety
within jam-packed urban areas (Mustapha & Ibitoye, 2022; Bassani et al., 2020). In general,

the consistently high safety ratings highlight that the use of organized traffic signaling
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systems is vital in ensuring a safer and more secure driving environment for public
transport operators and commuters (Kan & Das, 2024; Muhammad et al., 2020; Hosseinian
& Mirzahossein, 2024).

The high perception of safety for PUV drivers in this research is corroborated by a
number of connected studies that lay prime importance on the traffic signals in enhancing
road safety. For example, studies have shown that implementing traffic signal systems at
hazardous intersections leads to a marked decrease in road accidents and boosts driver
confidence, particularly in urban transport settings (Retallack & Ostendorf, 2020; Cohn et
al., 2020). In the same vein, previous findings indicate that signalized intersections enhance
the predictability of vehicle behavior, which helps reduce accidents and promotes
compliance with traffic regulations (Tomar et al., 2022; Zhang & Su (2021). . The
similarity between this research and prior literature supports the inference that properly
implemented traffic lights efficiently work towards making the environment for public
utility drivers safer, eventually leading to enhanced public transport reliability and road
discipline.

The strong perception of safety among PUV drivers implies that the newly
implemented traffic lights are effective in creating a safer driving environment, which is
crucial for reducing accidents and enhancing overall road safety. This positive feedback
highlights the importance of continuing to invest in and maintain modern traffic control
systems that not only improve traffic flow but also boost driver confidence and compliance
with traffic regulations. Ultimately, prioritizing safety through effective traffic signaling

can contribute to a more reliable and secure public transportation system.
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Table 3. Level of perceived safety of PUV drivers to the newly implemented
traffic lights (N=120)

Perceived Safety

Sub-construct

Mean SD Remark
Intersection Safety Confidence 3.79 0.01 Very Highly Safe
Perceived Accident Reduction 3.73 0.05 Very Highly Safe

Note: PUV Drivers’ Satisfaction Scale: 3.26-4.00 (Very Highly Satisfied);, 2.51-3.25
(Highly Satisfied), 1.76-2.50 (Less Satisfied); 1.00-1.75 (Not Satisfied)

Test of significant relationship between the satisfaction and perceived
safety of PUV drivers to the newly implemented traffic lights

The test of significant relationship between the satisfaction and perceived safety of
PUYV drivers to the newly implemented traffic lights implies a moderate positive correlation.
Thus, satisfied drivers perceive more safety with the newly implemented traffic lights. The
suggested improvement in the efficiency of traffic flow, waiting time, and convenience
implies direct contribution to the safety felt by drivers of these roads. Such results are in
line with traffic management literature, which highlights the fact that traffic control
measure satisfaction tends to improve compliance and decrease dangerous driving
practices. The relationship between satisfaction and perceived safety reinforces the need
for the design of traffic systems to achieve not only operational efficiency optimization but
also the creation of a safe environment, eventually leading to improved safer driving habits
on the part of PUV drivers. Table 4 shows the result of significant relationship between the
satisfaction and perceived safety of PUV drivers to the newly installed traffic lights.

Table 4 presents the analysis of the relationship between PUV drivers’ satisfaction
and their perceived safety regarding the newly implemented traffic lights. The computed

r-value of 0.5 indicates a moderate positive correlation between the two variables,
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suggesting that, to some extent, higher satisfaction with the traffic lights may be associated
with increased feelings of safety among drivers. However, the p-value of 0.95, which is
well above the commonly accepted significance threshold of 0.05, indicates that this
observed correlation is not statistically significant. This means that, despite the moderate
correlation coefficient, we cannot confidently conclude that satisfaction and perceived
safety are meaningfully related in this context based on the current data.

The fact that there is no significant relationship can be attributed to a number of
reasons. For example, although drivers would feel mostly satisfied with things like traffic
movement and wait time, their perception of safety could be subject to different variables
not measured in the measurement of satisfaction, e.g., road condition, other people's
behavior behind the wheel, or environmental conditions outside. This discovery reflects
the nuance of driver attitudes and that enhancing satisfaction with traffic infrastructure does
not directly correlate with enhanced perceived safety. Therefore, traffic management
authorities should consider complementary measures such as enhanced road maintenance,
driver education, and enforcement to holistically improve both satisfaction and safety
perceptions among PUV drivers.

The absence of significant correlation between satisfaction among PUV drivers and
their perceived safety can be interpreted to mean that the two constructs, as much as they
are related, can be affected by varying factors and ought to be dealt with independently
when formulating traffic management plans. This means that improving satisfaction alone
through improved traffic movement or shorter waits may not necessarily translate into
improved drivers' perceptions of safety. Traffic authorities and policymakers should thus

implement a more integrated strategy that not only highlights operational efficiency but
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also aims at safety-specific interventions like better road infrastructure, heavier
enforcement of traffic regulations, and awareness campaigns among drivers to better

enhance satisfaction and safety perceptions among PUV drivers.

Table 4. Significant relationship between the satisfaction and perceived safety of PUV
drivers to the newly implemented traffic lights

Variables r value p value Remarks

PUV Drivers’ Satisfaction

and Perceived safety 0.5 0.95 Not significant

Note: * 0.05 (significant); ** 0.01 (highly significant)

Test of the significant relationship between the perception of traffic signal
effectiveness and perceived safety of PUV drivers to the newly
implemented traffic lights

The test of the significant relationship between the perception of traffic signal
effectiveness and the perceived safety of PUV drivers to the newly implemented traffic
lights highlights the interconnections of these two factors in shaping driver experiences.
When drivers perceive traffic signals as effective in managing traffic flow, reducing
congestion, and facilitating compliance, they are more likely to feel safe navigating
intersections and busy roadways. This correlation underscores that effective traffic signals
not only enhance operational efficiency but also contribute significantly to drivers’
confidence and sense of security on the road. The relationship aligns with previous research
indicating that well-functioning traffic control systems can reduce accidents and improve
driver behavior by creating predictable and orderly traffic environments. Consequently,
improving the effectiveness of traffic signals can be seen as a critical step toward fostering

both safer and more satisfactory driving conditions for PUV operators. Table 5 presents
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the results of the significant relationship between the perception of traffic signal
effectiveness and perceived safety of PUV drivers to the newly implemented traffic lights.

Table 5 presents the analysis of the relationship between PUV drivers’ perception
of traffic signal effectiveness and their perceived safety following the implementation of
the new traffic lights. The computed r-value of —0.054 suggests a very weak negative
correlation between the two variables, indicating that there is essentially no meaningful
linear association between how effective drivers perceive the traffic signals to be and how
safe they feel. Moreover, the p-value of 0.6 is substantially higher than the standard
significance level of 0.05, leading to the conclusion that this relationship is statistically not
significant. In other words, the data does not support the idea that perceptions of traffic
signal effectiveness directly influence drivers’ feelings of safety in this context.

This lack of significant relationship might reflect the complex nature of perceived
safety, which is often influenced by multiple factors beyond the perceived operational
effectiveness of traffic signals alone. For instance, the perceived safety might be impacted
by the driver's behavior, road conditions, visibility, enforcement of the traffic laws, and
environmental factors that may not necessarily be related to the lights themselves. Similarly,
one might value the time or convenience that the signals provide without considering
himself or herself safer because the perceptions of safety are indeed subjective and multi-
dimensional. These findings highlight the need for a more holistic approach to improving
road safety that combines effective traffic management with other safety measures, such
as public awareness campaigns, improved infrastructure, and strict enforcement, to better

address drivers’ safety concerns.
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The finding of no significant relationship between the perception of traffic signal
effectiveness and perceived safety implies that improving traffic signal functionality alone
may not be sufficient to enhance drivers’ sense of safety. This indicates that although
effective traffic light systems may optimize traffic flow and alleviate congestion, drivers'
sense of safety is most probably determined by a whole host of other factors including road
conditions, driving behavior, and traffic rule enforcement. Therefore, traffic management
efforts should adopt a more comprehensive strategy that integrates effective signal systems
with other safety interventions, including infrastructure improvements and driver education,
to holistically improve both the efficiency and safety of the road environment for PUV
drivers.

Table S. Significant relationship between the perception of traffic signal effectiveness

and perceived safety of PUV drivers to the newly
implemented traffic lights.

Variables r value p value Remarks

Effectiveness of Traffic —0.054 0.6 Not significant
Lights and Perceived safety

Note: * 0.05 (significant); ** 0.01 (highly significant)
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CONCLUSION AND RECOMMENDATION

The study reveals that while Public Utility Vehicle (PUV) drivers express high
levels of satisfaction and perceive the newly implemented traffic lights as effective and
safe, the statistical analyses indicate no significant relationship between satisfaction and
perceived safety, nor between the perception of traffic signal effectiveness and perceived
safety. These results indicate that while traffic lights enhance the efficiency of operations
and tend to be liked well, drivers' perception of safety is determined by a more
comprehensive set of considerations than the two aforementioned factors alone. This
makes safety perception multi-dimensional, emphasizing the need to have a holistic
approach in managing traffic that controls not just infrastructure but also behavioral,
environmental, and enforcement aspects in working towards improving road safety among
PUV drivers.

Based on the results, traffic management agencies should keep investing in better
traffic light systems to maintain high satisfaction and efficiency among public utility
vehicle (PUV) drivers. However, improving perceived safety needs a more integrated
approach. This involves consistent traffic law enforcement, targeted driver education
programs, and public awareness campaigns that emphasize safe driving practices. It is
important to acknowledge that some drivers have raised concerns about the shorter duration
of green lights compared to red lights, as well as the placement of traffic signals in areas
with relatively low traffic. Since there is no clear link between traffic signal effectiveness
and perceived safety, traffic authorities are encouraged to consider about assigning Traffic
Management Units (TMUs) or designated officers even in non-key intersections. They

should also enforce stricter traffic policies to improve driver compliance and road safety.



Additionally, setting up regular feedback mechanisms with PUV drivers could help
identify safety issues beyond traffic light performance. Keeping traffic signals well-
maintained and making timely adjustments are important, along with having clear signage
and effective public information campaigns. These steps can reduce delays and confusion.
By addressing both operational effectiveness and safety perceptions, these measures can
help create a safer and more efficient traffic environment, ultimately leading to fewer

accidents and greater confidence among drivers and pedestrians.
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.DECLARATION OF THE USE OF AI TOOLS

We acknowledge the use of ChatGPT [https://chat.openai.com/] to help create the
Objectives and Theoretical Framework of the study.

We entered the following prompts: “Create 5 objectives of the study based on the
statement of the problem”and “Create 2 theories that can be used in this study”

We used the output to generate thoughts for the objectives and theoretical
framework of the study.

We acknowledge the use of ChatPDF [https://www.chatpdf.com/] to help create the
Background of the study.

We entered the following prompt: “Create a list of topic outline for this study from
broad to specific”.

We used the output as a starting point in making the introduction.

We acknowledge the use of Grammarly in helping check the whole work for
spelling, grammar, spacing, and sentence structure.

We entered the following prompt: “Improve the clarity, correctness and concision
of this study”.

We utilized the results to rectify the language and phrases, and updated the writing

to better the overall paper.

39



REFERENCES CITED

Acheampong, R. A. (2021). Societal Impacts of Smart, Digital Platform Mobility
Services—An Empirical Study And Policy Implications Of Passenger Safety And
Security In Ride-Hailing. Case Studies On Transport Policy, 9(1), 302-314.
https://tinyurl.com/mpnxcfrb

Adesanya, A. A. (2023). Security And Safety Perception Of Commuters Of The Bus
Rapid Transit System In Lagos State, Nigeria (Master's Thesis, lowa State
University). https://tinyurl.com/ztn67ky?2

Ahmed, R., Osman, R. A., & Amer, M. (2024). Navigating Urban Congestion: A
Comprehensive Strategy Based On An Efficient Smart lot Wireless

Communication For Pv Powered Smart Traffic Management System. Plos
One, 19(10), e0310002. https://short-link.me/10sxi

Akande, A. T. (2021). Risky Driving Attitudes And Behaviours Among Commercial
Drivers And The Rate Of Accidents On Nigerian Roads: a Case Study Of Abuja
And Lagos State. https://shorturl. At/Owicx

Aleko, D. R., & Djahel, S. (2020). An Efficient Adaptive Traffic Light Control System
For Urban Road Traffic Congestion Reduction In Smart Cities. Information, 11(2),
119. https://tinyurl.com/33pvvpmr

Ali, Y., Sharma, A., Haque, M. M., Zheng, Z., & Saifuzzaman, M. (2020). The Impact Of
The Connected Environment On Driving Behavior And Safety: A Driving
Simulator Study. Accident Analysis & Prevention, 144, 105643.
https://tinyurl.com/5eskwetb

Almatar, K. M. (2024). Implementing Ai-Driven Traffic Signal Systems For Enhanced
Traffic Management In Dammam. International Journal Of Sustainable
Development & Planning, 19(2). https://tinyurl.com/46xfryd7

Alsyouf, A., Lutfi, A., Alsubahi, N., Alhazmi, F. N., Al-Mugheed, K., Anshasi, R. J., ...
& Albugami, M. (2023). The Use of a Technology Acceptance Model (Tam) To
Predict Patients’ Usage of a Personal Health Record System: The Role of
Security, Privacy, And Usability. International Journal of Environmental
Research And Public Health, 20(2), 1347. https://tb.gy/d6brur

Alwidyan, M. T., Oteir, A. O., Alrawashdeh, A., Maabreh, G. M., & Williams, B. (2022).
Road User Perceptions of Appropriateness of Ambulance Lights and Sirens Use
In Developing Countries. International Emergency Nursing, 62, 101157.
https://tinyurl.com/4epvfSke


https://tinyurl.com/ztn67ky2
https://short-link.me/10sXI
https://rb.gy/d6brur
https://tinyurl.com/4epvf5ke

Anilkumar, G., Jagmohan, J., Karunakar, P., Rakesh, V., Rahimpasha, S., &
Krishnamoorthy, M. (2025). Enhancing Road Safety At Traffic Signals Using lot:
A Smart Solution For Preventing Signal Violations And Reducing Accidents.
In E3S Web Of Conferences (Vol. 616, p. 03004). Edp Sciences.
https://tinyurl.com/Y cy2pb9w

Armitage, S., Rodwell, D., & Lewis, 1. (2022). Applying An Extended Theory Of
Planned Behaviour To Understand Influences On Safe Driving Intentions And

Behaviours. Transportation Research Part F: Traffic Psychology And
Behaviour, 90, 347-364. https://shorturl. At/Lrthz

Awah, L. S., Nyam, Y. S., Belle, J. A., & Orimoloye, . R. (2024). Understanding Drivers
Of Changing Flood Dynamics For Enhancing Coastal Community Resilience: A
Participatory Approach. Regional Environmental Change, 24(4), 141.
https://tinyurl.com/3zs89kpw

Azadani, M. N., & Boukerche, A. (2021). Driving Behavior Analysis Guidelines For
Intelligent Transportation Systems. leee Transactions On Intelligent
Transportation Systems, 23(7), 6027-6045. https://tinyurl.com/Yru27tvh

Balatbat, L. N. (2024). Not All Global Cities Are Created Equal (Doctoral Dissertation,
University Of Glasgow). https://short-link.Me/14A2w

Bassani, M., Rossetti, L., & Catani, L. (2020). Spatial Analysis Of Road Crashes
Involving Vulnerable Road Users In Support Of Road Safety Management
Strategies. Transportation Research Procedia, 45, 394-401.
https://tinyurl.com/Y ¢3ff6;3

Bayoudh, K., Hamdaoui, F., & Mtibaa, A. (2021). Transfer Learning Based Hybrid 2D-
3D Cnn For Traffic Sign Recognition And Semantic Road Detection Applied In
Advanced Driver Assistance Systems. Applied Intelligence, 51(1), 124-142.
https://tinyurl.com/5a73ckta

Bei, R., Du, Z., Huang, T., Mei, J., He, S., & Zhang, X. (2024). Analysis And Regulation
Of Driving Behavior In The Entrance Zone Of Freeway Tunnels: Implementation

Of Visual Guidance Systems In China. Accident Analysis & Prevention, 202,
107600. https://tinyurl.com/Uf8pr7sm

Bendana, R. H. N., & Abante, K. I. I. Redesigning Philippine Land Transport
Governance Towards Improving Commuter Service Quality. https://Short-
Link.Me/14zqgb

Bhuiyan, M. A., Matsuyuki, M., & Tanaka, S. (2024). Comparative Analysis Of Various
Pedestrian-Crossing Facilities On Highways And The Selection Of a Cost-

Effective Facility By Maximizing The Benefit-Cost Ratio. Asian Transport
Studies, 10, 100123. https://tinyurl.com/Mvs2mv;jf

41


https://tinyurl.com/3zs89kpw
https://tinyurl.com/yru27tvh
https://short-link.me/14A2w
https://short-link.me/14zQB
https://short-link.me/14zQB
https://tinyurl.com/mvs2mvjf

Biassoni, F., & Gnerre, M. (2024). Understanding Elderly Drivers’ Perception Of
Advanced Driver Assistance Systems: A Systematic Review Of Perceived Risks,
Trust, Ease Of Use, And Usefulness. Geriatrics, 9(6), 144.
https://Shorturl. At/le6Bw

Bila, C. (2022). A Multi-Objective Route Planning Framework For Automated And
Connected Vehicles. Technische Universitaet Berlin (Germany). https://Short-
Link.Me/14z02

Bouhsissin, S., Sael, N., & Benabbou, F. (2023). Driver Behavior Classification: a
Systematic Literature Review. leee Access, 11, 14128-14153.
https://tinyurl.com/Bdfe9ajk

Cao, Z., Xu, S., Jiao, X., Peng, H., & Yang, D. (2022). Trustworthy Safety Improvement
For Autonomous Driving Using Reinforcement Learning. Transportation
Research Part C: Emerging Technologies, 138, 103656.
https://tinyurl.com/4z65usmp

Caquot, A. (2022). Traffic Light Management To Improve Urban Traffic (Doctoral
Dissertation, Industriales). https://tinyurl.com/5n8pzbkc

Castor, T. (2024). Nlp-Based Decision Support System For Puv Management: Enhancing
Services Through Passenger Feedback Analysis. Journal Of Innovative
Technology Convergence, 6(2). https://short-link.me/14ziz

Ceder, A. (2021). Urban Mobility And Public Transport: Future Perspectives And
Review. International Journal Of Urban Sciences, 25(4), 455-479.
https://tinyurl.com/3uu7zkju

Cestac, J., & Carnis, L. (2024). Rule-Orientation And Adherence To Traffic Laws
Among French Drivers: An Exploratory Study. Transportation Research Part F:
Traffic Psychology And Behaviour, 105, 417-426. https://tinyurl.com/bdhjz49r

Chada, S. K., Gorges, D., Ebert, A., Teutsch, R., & Subramanya, S. P. (2023). Evaluation
Of The Driving Performance And User Acceptance Of a Predictive Eco-Driving
Assistance System For Electric Vehicles. Transportation Research Part C:
Emerging Technologies, 153, 104193. https://tinyurl.com/5yudrn8a

Chan, I. W., Badescu, A. L., & Lin, X. S. (2025). Assessing Driving Risk Through
Unsupervised Detection Of Anomalies In Telematics Time Series Data. Astin
Bulletin: The Journal Of The laa, 55(2), 205-241. https://tinyurl.com/ye6mSkme

Chen, N., Zuo, J. Y., & Zu, Y. (2025). The Influence Of Incentives On Drivers’
Aggressive Behaviors Toward Automated Vehicles. International Journal Of
Human—Computer Interaction, 41(6), 3659-3670.. Doi:
https://doi.org/10.1080/10447318.2024.2342090

42


https://short-link.me/14zO2
https://short-link.me/14zO2
https://tinyurl.com/bdfe9ajk
https://tinyurl.com/4z65usmp
https://tinyurl.com/5n8pzbkc
https://short-link.me/14zIz
https://tinyurl.com/3uu7zkju
https://tinyurl.com/5yudrn8a
https://doi.org/10.1080/10447318.2024.2342090

Choupani, A.-A. (2020). Assessing Drivers’ Compliance With Restrictive Yellow Traffic
Lights In a Developing Country. Transportation Research Record, 2675(6), 38-50.
https://doi.org/10.1177/0361198120973659

Chuenyindee, T., Ong, A. K. S., Ramos, J. P., Prasetyo, Y. T., Nadlifatin, R., Kurata, Y.
B., & Sittiwatethanasiri, T. (2022). Public Utility Vehicle Service Quality And
Customer Satisfaction In The Philippines During The Covid-19
Pandemic. Utilities Policy, 75, 101336. https://short-link.me/14zlo

Cohn, E. G., Kakar, S., Perkins, C., Steinbach, R., & Edwards, P. (2020). Red Light
Camera Interventions For Reducing Traffic Violations And Traffic Crashes: A

Systematic Review. Campbell Systematic Reviews, 16(2), e1091.
https://tinyurl.com/bd6sfuw?2

Curry, A. E., Pfeiffer, M. R., & Elliott, M. R. (2017). Compliance With And Enforcement
Of Graduated Driver Licensing Restrictions. American Journal Of Preventive
Medicine, 52(1), 47-54. https://tinyurl.com/bdedd6sn

Dasgupta, S., Rahman, M., & Jon, S. (2024). Harnessing Digital Twin Technology For
Adaptive Traffic Signal Control: Improving Signalized Intersection Performance
And User Satisfaction. leee Internet Of Things Journal, 11(22), 36596-36618.
https://tinyurl.com/ss32buy6

Day, M. R., Thompson, A. R., Poulter, D. R., Stride, C. B., & Rowe, R. (2018). Why Do
Drivers Become Safer Over The First Three Months Of Driving? A Longitudinal
Qualitative Study. Accident Analysis & Prevention, 117, 225-231.
https://rb.gy/km61s9

De Ocampo, B. M., & Tanpoco, M. (2024). Barely Hanging On To The Coattails Of
Progress: Deep-Dive Into The Driving Behavior And Motivation Of Public Utility
Vehicle Drivers. Review Of Integrative Business And Economics Research, 13(4),
167-183. https://tinyurl.com/3fd32s6p

De Ocampo, B. M., Clark, E., & De Pedro, M. (2022). An Industry 4.0 Framework
Towards An Integrated Smart Traffic Management Solution. Philippine Academy
Of Management E-Journal, 5(2), 8-22. https://tinyurl.com/4faeekd2

Dewa, A. (2023). Empirical Analysis Of Street Safety: Driver Behavior And Traffic
Characteristics On Traffic Accidents In Semarang. Research Horizon, 3(5), 499-
508. https://tinyurl.com/kbrérswf

Dias, B. S. (2023). A Dangerous Road Without Warning Signs: The Blurred Lanes Of

Technology And The Targeted Violence Pandemic (Doctoral Dissertation, Alliant
International University). https://short-link.me/10suk

43


https://doi.org/10.1177/0361198120973659
https://short-link.me/14zLo
https://rb.gy/km61s9
https://tinyurl.com/3fd32s6p
https://tinyurl.com/4faeekd2
https://tinyurl.com/kbr6rswf
https://short-link.me/10suK

Dias, S. F. F. C. (2021). Understanding Personal Perception Of Safety, Security And
Comfort When Using Different Transport Modes. https://short-link.me/14a80

Diop, E. B., Zhao, S., & Duy, T. V. (2019). An Extension Of The Technology
Acceptance Model For Understanding Travelers’ Adoption Of Variable Message
Signs. Plos One, 14(4), €0216007. https://tb.gy/rrgroc

Dubey, S., Bailey, A., & Lee, J. B. (2025). Women's Perceived Safety In Public Places
And Public Transport: A Narrative Review Of Contributing Factors And
Measurement Methods. Cities, 156, 105534. https://tinyurl.com/jz2yzavj

Echaluce, F., & Macabeo, M. (2024). Evaluation Of Traffic Accidents In The Province
Of Albay: Basis For Sustainable Traffic Management Framework. Jpair
Multidisciplinary Research, 55(1), 137-161. https://tinyurl.com/3msmendf

Elias, W. (2021). The Effectiveness Of Different Incentive Programs To Encourage Safe
Driving. Sustainability, 13(6), 3398. https://doi.org/10.3390/su13063398

Elsagheer Mohamed, S. A., & Alshalfan, K. A. (2021). Intelligent Traffic Management
System Based On The Internet Of Vehicles (Iov). Journal Of Advanced
Transportation, 2021(1), 4037533. https://short-link.me/10szh

Elsagheer Mohamed, S. A., Alshalfan, K. A., Al-Hagery, M. A., & Ben Othman, M. T.
(2022). Safe Driving Distance And Speed For Collision Avoidance In Connected
Vehicles. Sensors, 22(18), 7051. https://tinyurl.com/774v5btv

Eom, M., Kim, Bi. The Traffic Signal Control Problem For Intersections: a Review. Eur.
Transp. Res. Rev. 12, 50 (2020). https://doi.org/10.1186/s12544-020-00440-8

Essa, M., & Sayed, T. (2020). Self-Learning Adaptive Traffic Signal Control For Real-
Time Safety Optimization. Accident Analysis & Prevention, 146, 105713.
https://tinyurl.com/3sazdbc6

Fabella, F. E. T. (2023). San Mateo Municipal College. https://tinyurl.com/4wdw4bbz

Faheem, H. B., Shorbagy, A. M. E., & Gabr, M. E. (2024). Impact Of Traffic Congestion
On Transportation System: Challenges And Remediations-a Review. Mansoura
Engineering Journal, 49(2), 18. https://tinyurl.com/5aymb78p

Farooq, D., Moslem, S., Faisal Tufail, R., Ghorbanzadeh, O., Duleba, S., Maqgsoom, A.,
& Blaschke, T. (2020). Analyzing The Importance Of Driver Behavior Criteria
Related To Road Safety For Different Driving Cultures. International Journal Of
Environmental Research And Public Health, 17(6), 1893.
https://tinyurl.com/8v4udrc8

44


https://short-link.me/14A8O
https://tinyurl.com/jz2yzavj
https://tinyurl.com/3msmendf
https://doi.org/10.3390/su13063398
https://short-link.me/10sZh
https://tinyurl.com/774v5btv
https://doi.org/10.1186/s12544-020-00440-8
https://tinyurl.com/5aymb78p

Fisa, R., Musukuma, M., Sampa, M., Musonda, P., & Young, T. (2022). Effects Of
Interventions For Preventing Road Traffic Crashes: An Overview Of Systematic
Reviews. Bmc Public Health, 22(1), 513. https://tinyurl.com/9sbfkm99

Gahletia, S., & Sidhu, P. (2025). Optimizing Rumble Strip Depth And Length For
Enhanced Driver Alertness And Lane Departure Prevention. Transactions On
Automation In Transportation, Smart Mobility, And Urban Systems, 10(7), 1-17.
https://tinyurl.com/2md69t88

Gamel, S. A., Saleh, A. L., & Ali, H. A. (2022). A Fog-Based Traffic Light Management
Strategy (Tlms) Based On Fuzzy Inference Engine. Neural Computing And
Applications, 34(3), 2187-2205. https://tinyurl.com/ycy4vvmn

Gaspay, S. M. A. (2021). Sustainable Urban Transport Index For Metro Manila And
Impacts Of Covid-19 On Mobility. https://short-link.me/14zac

Gheorghe, C., & Soica, A. (2025). Revolutionizing Urban Mobility: A Systematic
Review Of Ai, Iot, And Predictive Analytics In Adaptive Traffic Control Systems
For Road Networks. Electronics (2079-9292), 14(4). https://tinyurl.com/4syetfkd

Goetsch, M. J. S., & Lobaton, J. (2023). Characteristics, Roles And Challenges Of Traffic
Personnel: Implications Toward Efficient Traffic Management System. Valley
International Journal Digital Library, 428-446. https://rb.gy/qbh58e

Gomez, A. M. F., Cruz, O. G. D., & Muhi, M. M. (2024). Graduate School, Polytechnic
University Of The Philippines, Manila, Philippines Coogdelacruz@ Pup. Edu. Ph.
In Proceedings Of The 2nd International Conference On Advanced Civil
Engineering And Smart Structures (Vol. 474, p. 337). Springer Nature.
https://short-link.me/14zxn

Griffin-Taylor, J. M. (2024). Real Reminders: How Signage Affects Distracted Driving
Law Compliance (Doctoral Dissertation, Walden University). https://short-
link.me/10t46

Grobelna, 1., Mailland, D., & Horwat, M. (2025). Design Of Automotive Hmi: New
Challenges In Enhancing User Experience, Safety, And Security. Applied
Sciences, 15(10), 5572. https://tinyurl.com/n5kdw3ds

Grote, M., Waterson, B., & Rudolph, F. (2021). The Impact Of Strategic Transport
Policies On Future Urban Traffic Management Systems. Transport Policy, 110,
402-414. https://tinyurl.com/2z96sp9c

Guno, C. S., Collera, A. A., & Agaton, C. B. (2021). Barriers And Drivers Of Transition

To Sustainable Public Transport In The Philippines. World Electric Vehicle
Journal, 12(1), 46. https://tinyurl.com/7w62zw6x

45


https://tinyurl.com/ycy4vvmn
https://short-link.me/14zAC
https://tinyurl.com/4syetfkd
https://rb.gy/qbh58e
https://short-link.me/14zXN
https://short-link.me/10t46
https://short-link.me/10t46
https://tinyurl.com/2z96sp9c
https://tinyurl.com/7w62zw6x

H Abdelati, M. (2024). Smart Traffic Management For Sustainable Development In
Cities: Enhancing Safety And Efficiency. International Journal Of Advanced
Engineering And Business Sciences, 5(1), 39-61. https://tinyurl.com/mujbtbt2

Hadas, Y., Tillman, A., Tsadikovich, D., & Ozalvo, A. (2023). Assessing Public
Transport Passenger Attitudes Towards a Dynamic Fare Model Based On In-
Vehicle Crowdedness Levels And Additional Waiting Time. International Journal
Of Transportation Science And Technology, 12(3), 836-847.
https://rb.gy/jmbxmy

Hasan, R., Watson, B., Haworth, N., & Oviedo-Trespalacios, O. (2022). A Systematic
Review Of Factors Associated With Illegal Drug Driving. Accident Analysis &
Prevention, 168, 106574. https://tinyurl.com/dnwm9sy6

Hendrycks, D., Mazeika, M., & Woodside, T. (2023). An Overview Of Catastrophic Ai
Risks. Arxiv Preprint Arxiv:2306.12001. Https://Short-Link.Me/10t6n

Himawan, A. (2023). Factors Influencing Traffic Compliance. International Journal Of
Social And Management Studies, 4(3), 33-41. https://short-link.me/10sgs

Hosseinian, S. M., & Mirzahossein, H. (2024). Efficiency And Safety Of Traffic
Networks Under The Effect Of Autonomous Vehicles. Iranian Journal Of
Science And Technology, Transactions Of Civil Engineering, 48(4), 1861-1885.
https://tinyurl.com/4wshk6s5

Hussain, Q., Alhajyaseen, W. K., Adnan, M., Almallah, M., Almukdad, A., &
Algaradawi, M. (2021). Autonomous Vehicles Between Anticipation And
Apprehension: Investigations Through Safety And Security
Perceptions. Transport Policy, 110, 440-451. https://tinyurl.com/4ph2epmw

Hussain, Q., Alhajyaseen, W., Brijs, K., Pirdavani, A., & Brijs, T. (2020). Improved
Traffic Flow Efficiency During Yellow Interval At Signalized Intersections Using a

Smart Countdown System. leee Transactions On Intelligent Transportation
Systems, 23(3), 1959-1968. https://tinyurl.com/2p9js9wj

Jagarlamudi, L. (2024). Examining The Effectiveness Of Park-And-Ride Facilities In
German Metropolitan Areas: Promoting Modal Shift And Mitigating Traffic
Congestion (Master's Thesis). https://tinyurl.com/mthdryep

Jame, A., Rapelli, M., & Casetti, C. (2022). Reducing Pollutant Emissions Through

Virtual Traffic Lights. Computer Communications, 188, 167-177. https://short-
link.me/10s-p

46


https://tinyurl.com/mujbtbt2
https://rb.gy/jmbxmy
https://tinyurl.com/dnwm9sy6
https://short-link.me/10t6n
https://short-link.me/10sGs
https://tinyurl.com/4wshk6s5
https://tinyurl.com/mthdryep
https://short-link.me/10s-p
https://short-link.me/10s-p

Jegan, J., Suguna, M. R., Shobana, M., Azath, H., Murugan, S., & Rajmohan, M. (2024,
April). Iot-Enabled Black Box For Driver Behavior Analysis Using Cloud
Computing. In 2024 International Conference On Advances In Data Engineering
And Intelligent Computing Systems (Adics) (Pp. 1-6). leee.
https://tinyurl.com/5drm45yc

Jehu-Appiah, D. N. (2024). Optimizing Demand-Responsive Transit: A Predictive
Framework For Dwell Time And Integration Of Value Of Waiting Time (Master's
Thesis, North Carolina Agricultural And Technical State University).
https://short-link.me/14zjx

Justine, H. (2024). The Influence Of Traffic Management System On Road Safety Law
Enforcement In Tanzania (Doctoral Dissertation, laa).
https://tinyurl.com/364hrwh4

Kato, H., & Chalermpong, S. (Eds.). (2024). Digital Transport Platforms And Urban
Mobility: Ride Hailing Applications In Southeast Asia. Taylor & Francis.
https://short-link.me/14zmb

Kaul, A., & Altaf, I. (2022). Vanet-Tsma: A Traffic Safety Management Approach For
Smart Road Transportation In Vehicular Ad Hoc Networks. International Journal
Of Communication Systems, 35(9), €5132. https://tinyurl.com/yjcxu3e2

Kelly, A.E., Palaniappan, S. Using a Technology Acceptance Model To Determine
Factors Influencing Continued Usage Of Mobile Money Service Transactions In
Ghana. J Innov Entrep 12, 34 (2023). https://doi.org/10.1186/s13731-023-00301-3

Khan, M. N., & Das, S. (2024). Advancing Traffic Safety Through The Safe System
Approach: A Systematic Review. Accident Analysis & Prevention, 199, 107518.
https://tinyurl.com/46xj236f

Khang, A., & Singh, K. (2025). Internet Of Things (Iot) Smart Sensing Traffic Lights For
Revolutionizing Urban Traffic Management. In Driving Green Transportation
System Through Artificial Intelligence And Automation: Approaches,
Technologies And Applications (Pp. 105-118). Cham: Springer Nature
Switzerland. https://tinyurl.com/9zc8ac7h

Kim, T., & Jerath, K. (2021). Congestion-Aware Cooperative Adaptive Cruise Control
For Mitigation Of Self-Organized Traffic Jams. leee Transactions On Intelligent
Transportation Systems, 23(7), 6621-6632. https://tinyurl.com/3sfzvcda

Lacsina, R. J. D., Pating, 1. K. S., Paloma, M. L., & Galleon, J. F. (2024). Road To
Progress Or Bumpy Detour? Jeepney Drivers’ Lived Experiences Amidst
Ongoing Phaseout. Sinaya: A Philippine Journal For Senior High School
Teachers And Students, 3(2), 2. https://short-link.me/14zeu

47


https://tinyurl.com/5drm45yc
https://short-link.me/14zJX
https://tinyurl.com/364hrwh4
https://short-link.me/14zMb
https://tinyurl.com/yjcxu3e2
https://tinyurl.com/46xj236f
https://tinyurl.com/9zc8ac7h
https://tinyurl.com/3sfzvcda
https://short-link.me/14zEU

Lalio, I. A., & Navarro, G. M. (2024). Commuters’ Preferences And Willingness To Pay
For Modern Public Utility Vehicle (Mpuv). Journal Of Interdisciplinary
Perspectives, 2(12), 1-1. https://short-link.me/14zoj

Lalio, I., & Navarro, G. (2025). Commuters’Preferences And Their Willingness To Pay
For Modern Public Utility Vehicle (Mpuv). Business Economic, Communication,
And Social Sciences Journal (Becoss), 7(1), x-Xx. https://tinyurl.com/4y4mejtf

Lampropoulos G, Keramopoulos E, Diamantaras K, Evangelidis G. Augmented Reality
And Gamification In Education: A Systematic Literature Review Of Research,
Applications, And Empirical Studies. Applied Sciences. 2022; 12(13):6809.

Latif, H. R., Marleno, R., & Muhammadun, H. (2025). Evaluation Of Traffic Light
Effectiveness On The Toll Overpass Segment On The Sidodadi Road, Candi
District, Sidoarjo Regency. Journal Of Social Science (2720-9938), 6(1).
https://tinyurl.com/kkbykjx5

Lee, W.-H., & Chiu, C.-Y. (2020). Design And Implementation Of a Smart Traffic Signal
Control System For Smart City Applications. Sensors, 20(2), 508.
https://doi.org/10.3390/5s20020508

Lei, X., & Kaplan, S. A. (2023). The Real-Time And Carry-Over Effects Of Injustice On
Performance And Service Quality In a Ridesharing Driver Scenario. Current
Psychology, 42(36), 32157-32178. https://short-link.me/14a3u

1. Litman, T. (2021). New Mobilities: Smart Planning For Emerging Transportation
Technologies.Islandpress. https://tinyurl.com/3pepw3uh

Long, S., Gentry, L., & Bham, G. H. (2012). Driver Perceptions And Sources Of User
Dissatisfaction In The Implementation Of Variable Speed Limit
Systems. Transport Policy, 23, 1-7. https://short-link.me/14zyv

Loulhaci, R., & Bensouna, B. (2024). Real-Time Optimization Of Traffic Lights Using
Artificial Intelligence (Doctoral Dissertation, Directeur: Mr Abdellaoui
Ghouti/Co-Directeur: Mrs. Sebbagh Hafidha). https://tinyurl.com/3hkchxuf

M Landayan, S. A., B Magtanong, A. P., L Palma, A. M., D Rait, M. J., M Ramos, J. C.,
B Villar, A. J., & Vallespin, M. R. (2024). From Routes To Resilience: Exploring
Manila Jeepney Drivers' Demographics And Perspectives On Proposed Public
Utility Vehicle Modernization Program (Puvmp) Through Thematic Analysis.
https://shortlink.me/14zhr

Ma, F. (2021). Digital Twin At Urban Scale For a Master Plan In The Area Of The Cebu

Airport (Philippine) (Doctoral Dissertation, Politecnico Di Torino).
https://tb.gy/3ywlue

48


https://short-link.me/14zOj
https://tinyurl.com/4y4mejtf
https://doi.org/10.3390/s20020508
https://short-link.me/14A3U
https://tinyurl.com/3pepw3uh
https://short-link.me/14zyv
https://tinyurl.com/3hkchxuf
https://shortlink.me/14zHr
https://rb.gy/3yw1ue

Ma, F., Yang, Y., Wang, J., Li, X., Wu, G., Zhao, Y., ... & Guvenc, L. (2021). Eco-
Driving-Based Cooperative Adaptive Cruise Control Of Connected Vehicles
Platoon At Signalized Intersections. Transportation Research Part D: Transport
And Environment, 92, 102746. https://tinyurl.com/5ax5fx6n

Ma, Y., Xu, J., Gao, C., Mu, M., E, G., & Gu, C. (2022). Review Of Research On Road
Traffic Operation Risk Prevention And Control. International Journal Of
Environmental Research And Public Health, 19(19), 12115. https://short-
link.me/14a9q

Machado-Leon, J. L., Mackenzie, D., & Goodchild, A. (2024). An Empirical Analysis Of
Passenger Vehicle Dwell Time And Curb Management Strategies For Ride-
Hailing Pick-Up/Drop-Off Operations. Transportation, 51(5), 1635-1661.
https://short-link.me/14zjb

Madvari, R. F., Sefidkar, R., Halvani, G. H., & Alizadeh, H. M. (2023). Quantitative
Indicators Of Street Lighting With Mood, Fatigue, Mental Workload And
Sleepiness In Car Drivers: Using Generalized Structural Equation
Modeling. Heliyon, 9(1). https://tinyurl.com/5n7m3kfs

Maji, A., & Ghosh, 1. (2025). A Systematic Review On Roundabout Safety Incorporating
The Safety Assessment Methodologies, Data Collection Techniques, And Driver
Behavior. Safety Science, 181, 106661. https://tinyurl.com/mvxs9enn

Majstorovic, Z., Tisljari¢, L., Ivanjko, E., & Cari¢, T. (2023). Urban Traffic Signal
Control Under Mixed Traffic Flows: Literature Review. Applied Sciences, 13(7),
4484. https://tinyurl.com/4njnkwx6

Malang, B. P., Adel, M. J. A., Borja, A. T., & Mangray, J. J. (2023). A Comprehensive
Evaluation Of Road Safety Awareness Among Drivers And Motorists In
Zamboanga Peninsula. International Journal Of Multidisciplinary: Applied
Business And Education Research, 4(11), 3937-3949. https://short-link.me/10t9x

Malasique, A. M. P., & Rosete, M. A. L. (2022). Analyzing The Implementation Of The
Public Utility Vehicle Modernization Program (Puvmp) To The Employment Of
Puv Drivers In The Philippines. Journal Of Industrial Engineering & Management
Research, 3(1), 45-62. https://short-link.me/14zcu

Mathé, L., Dubielzig, M., Lindemann, M., & Lindemann, M. (2024). Persons With
Reduced Mobility (Prm) Specific Requirements For Passenger Transportation
Services. In Automated Vehicles As a Game Changer For Sustainable Mobility:
Learnings And Solutions (Pp. 183-199). Cham: Springer Nature Switzerland.
https://tb.gy/3x8eob

49


https://short-link.me/14A9q
https://short-link.me/14A9q
https://short-link.me/14zJB
https://tinyurl.com/5n7m3kfs
https://tinyurl.com/mvxs9enn
https://tinyurl.com/4njnkwx6
https://short-link.me/10t9x
https://short-link.me/14zCu
https://rb.gy/3x8eob

Matovi¢, B., Petrovi¢, A., Damjanovi¢, M., Bulaji¢, A., & Ili¢, V. (2024). Socio-
Cognitive Determinants Of Pedestrians’ Intention To Cross On a Red Light
Signal: An Application Of The Theory Of Planned Behaviour. Safety, 10(1), 33.
https://shorturl.at/vakd4

Mavlutova, ., Atstaja, D., Grasis, J., Kuzmina, J., Uvarova, 1., & Roga, D. (2023). Urban
Transportation Concept And Sustainable Urban Mobility In Smart Cities: a
Review. Energies, 16(8), 3585. https://tinyurl.com/yhch5j5e

Meuleners, L., Fraser, M., Stevenson, M., & Roberts, P. (2023). Personalized Driving
Safety: Using Telematics To Reduce Risky Driving Behavior Among Young
Drivers. Journal Of Safety Research, 86, 164-173. https://tinyurl.com/3a6suunp

Mohanty, A., Mohapatra, A. G., & Mohanty, S. K. (2025). Real-Time Traffic Monitoring
With Ai In Smart Cities. In Internet Of Vehicles And Computer Vision Solutions
For Smart City Transformations (Pp. 135-165). Cham: Springer Nature
Switzerland. https://tinyurl.com/2axey5sn

Moreno, F. (2023). Traffic Congestion And Management In Zamboanga City,
Philippines: The Public Transport Commuters’ Point Of View. Philippines: The
Public Transport Commuters’ Point Of View (July 14, 2023)
https://tinyurl.com/4aeksr5z

Moreno, F., & Sulasula, J. (2024). Optimizing Urban Governance: A Study On Night-
Time Management Of Cities In The Zamboanga Peninsula Region,
Philippines. Philippines (December 04, 2024). https://tinyurl.com/5e7ar67f

Mouratidis, K., Peters, S., & Van Wee, B. (2021). Transportation Technologies, Sharing
Economy, And Teleactivities: Implications For Built Environment And
Travel. Transportation Research Part D: Transport And Environment, 92,
102716. https://tinyurl.com/5cemnSkv

Muhammad, K., Ullah, A., Lloret, J., Del Ser, J., & De Albuquerque, V. H. C. (2020).
Deep Learning For Safe Autonomous Driving: Current Challenges And Future
Directions. leee Transactions On Intelligent Transportation Systems, 22(7), 4316-

4336. https://tinyurl.com/27drte27

Mustapha, S. D., & Ibitoye, B. A. (2022). Understanding Of Traffic Signs By Drivers On
Urban Roads—A Case Study Of Ilorin, Kwara State. Journal Of Engineering
Research And Reports, 23(12), 39-47. https://tinyurl.com/mpp5Sxu4t

Mylonakou, M., Chassiakos, A., Karatzas, S., & Liappi, G. (2023). System Dynamics
Analysis Of The Relationship Between Urban Transportation And Overall Citizen
Satisfaction: A Case Study Of Patras City, Greece. Systems, 11(3), 112.
https://tinyurl.com/3vnzdrk8

50


https://tinyurl.com/yhch5j5e
https://tinyurl.com/3a6suunp
https://tinyurl.com/2axey5sn
https://tinyurl.com/4aeksr5
https://tinyurl.com/5e7ar67f
https://tinyurl.com/5cemn5kv
https://tinyurl.com/3vnzdrk8

Naseri, R. N. N., Azis, S. N., & Abas, N. (2025). A Review Of Technology Acceptance
And Adoption Models In Consumer Study. Firm Journal Of Management
Studies, 8(2), 188-199. Doi: http://dx.doi.org/10.33021/firm.v8i2.4536

Nigam, N., Singh, D. P., & Choudhary, J. (2023). A Review Of Different Components Of
The Intelligent Traffic Management System (Itms). Symmetry, 15(3), 583.
https://tinyurl.com/pjdaurvc

Nwosu, N. T., Babatunde, S. O., & [jomah, T. (2024). Enhancing Customer Experience
And Market Penetration Through Advanced Data Analytics In The Health
Industry. World Journal Of Advanced Research And Reviews, 22(3), 1157-1170.
https://tinyurl.com/4h5395;9

Obeidat, M. S., Khrais, S. K., Bataineh And, B. S., & Rababa, M. M. (2022). Impacts Of
Roadway Lighting On Traffic Crashes And Safety In Jordan. International
Journal Of Crashworthiness, 27(2), 533-542. https://tinyurl.com/ypw9733m

Odoom, R., Odoom, P. T., & Essandoh, M. (2023). Perceptions Underlying Road Safety
Behaviours Of Drivers In Urban Ghana—a Health-Belief And Planned Behaviour
Perspective. Journal Of Social Marketing, 13(4), 631-657. https://short-
link.me/14acz

Orong, H. M., A Osmeiia, K. M., Angcap, S. L., Abellana, J. L. S., Daniel, E. R., &
Cuevas Jr, J. F. (2025). Effectiveness Of Traffic Management Unit In Ozamiz
City As Perceived By The Stakeholders. International Journal Of Innovative
Science And Research Technology, 10(4), 1849-1856.
https://tinyurl.com/3zkhme35

Othman, K. (2021). Public Acceptance And Perception Of Autonomous Vehicles: a
Comprehensive Review. Ai And Ethics, 1(3), 355-387. https://short-link.me/14zfy

Paje, J. S. D., Surita, A. 1, Virtudez, R., Calib-Og, J. D., Insong, J. A., & Cuevas Jr, J. F.
(2022). Lived Experiences Of Traffic Enforcers In Ozamiz City: A
Phenomenological Study. Mediterranean Journal Of Basic And Applied Sciences
(Mjbas), 6(2), 118-131. https://tinyurl.com/5n8nr3rx

Patel, A. R. (2024). Human Aware Assistance System For Cognitive Vehicles (Doctoral
Dissertation, Universidade Do Minho (Portugal)). https://tinyurl.com/skjknt6h

Paul, M., Ghosh, I., & Haque, M. M. (2022). The Effects Of Green Signal Countdown
Timer And Retiming Of Signal Intervals On Dilemma Zone Related Crash Risk

At Signalized Intersections Under Heterogeneous Traffic Conditions. Safety
Science, 154, 105862. https://tinyurl.com/2vnp2k4h

51


http://dx.doi.org/10.33021/firm.v8i2.4536
https://tinyurl.com/4h5395j9
https://short-link.me/14Acz
https://short-link.me/14Acz
https://tinyurl.com/3zkhme35
https://short-link.me/14zFy
https://tinyurl.com/5n8nr3rx
https://tinyurl.com/skjknt6h
https://tinyurl.com/2vnp2k4h

Phipps, D. J., & Hamilton, K. (2024). Predicting Undergraduates’ Willingness To Engage
In Dangerous e-Scooter Use Behaviors. Transportation Research Part F: Traffic
Psychology And Behaviour, 103, 500-511.
https://doi.org/10.1016/j.tr£.2024.05.003

Pimenow, S., Pimenowa, O., Prus, P., & Niklas, A. (2025). The Impact Of Artificial
Intelligence On The Sustainability Of Regional Ecosystems: Current Challenges
And Future Prospects. Sustainability, 17(11), 4795.
https://doi.org/10.3390/sul 7114795

Portera, A. (2024). The Impact Of Innovative Lighting Technologies On Driver
Performance, Behaviour, Acceptance, And Safety. https://short-link.me/14a7x

Qu, F., Dang, N., Furht, B., & Nojoumian, M. (2024). Comprehensive Study Of Driver
Behavior Monitoring Systems Using Computer Vision And Machine Learning
Techniques. Journal Of Big Data, 11(1), 32. https://tinyurl.com/456b36cz

Radivojevi¢, M., Tanaskovi¢, M., & Stevi¢, Z. (2021). The Adaptive Algorithm Of a
Four Way Intersection Regulated By Traffic Lights With Four Phases Within a
Cycle. Expert Systems With Applications, 166, 114073.
https://tinyurl.com/33hehux5

Retallack, A. E., & Ostendorf, B. (2020). Relationship Between Traffic Volume And
Accident Frequency At Intersections. International Journal Of Environmental
Research And Public Health, 17(4), 1393. https://tinyurl.com/mu4xxhae

Reyes, F. C., Cayabyab, G. T., Mendoza, P. J. C., Caliwag, J. A., & Bautista, D. B. N.
(2023, October). Utilizing Ai And Data Analytics To Track Patterns And
Attitudes Of Puv Drivers On The Streets. In 2023 Ieee 13th International
Conference On System Engineering And Technology (Icset) (Pp. 284-289). Ieee.
https://short-link.me/14znd

Romero, C. A., Correa, P., Ariza Echeverri, E. A., & Vergara, D. (2024). Strategies For
Reducing Automobile Fuel Consumption. Applied Sciences, 14(2), 910.
https://tinyurl.com/ms6zw666

Rory Coyne, Michelle Hanlon, Alan F Smeaton, Peter Corcoran, Jane C Walsh. June
(2025). Understanding Drivers’ Perspectives On The Use Of Driver Monitoring
Systems During Automated Driving: Findings From a Qualitative Focus Group
Study. Doi: https://doi.org/10.1016/j.trf.2024.07.015

Sadeghi, P., & Goli, A. (2024). Investigating The Impact Of Pavement Condition And

Weather Characteristics On Road Accidents. International Journal Of
Crashworthiness, 29(6), 973-989. https://short-link.me/14abq

52


https://doi.org/10.1016/j.trf.2024.05.003
https://doi.org/10.3390/su17114795
https://short-link.me/14A7X
https://tinyurl.com/456b36cz
https://tinyurl.com/33hehux5
https://short-link.me/14zNd
https://tinyurl.com/ms6zw666
https://doi.org/10.1016/j.trf.2024.07.015
https://short-link.me/14AbQ

Sakib, N. (2024). Road Design Guideline Considering Three-Wheeler Slow-
Moving. Journal Of Transport Geography, 70, 246-255.
https://tinyurl.com/45vdyuz7

Sakr, A., El-Afifi, M. 1., & Team, P. (2023). Intelligent Traffic Management Systems: a
Review. Nile Journal Of Communication And Computer Science, 5(1), 42-56.
https://tinyurl.com/24mfekr9

Saputra, D. B. (2023). Accident Investigation In The Automated Traffic System (Doctoral
Dissertation, Westsdchsische Hochschule Zwickau). https://tinyurl.com/mtf7ws5n

Segun, W. M., Cruz, F. V. D., Golla, N. S., & Villa, E. B. (2024). Factors And
Challenges In Road Crash Incidents: Basis For Enhanced
Interventions. International Journal Of Multidisciplinary.: Applied Business And
Education Research, 5(7), 2787-2820. https://tinyurl.com/dbbzj8b7

Selvi, G. V. (2025). Smart Traffic Management Systems For Reducing Congestion In
Urban Areas. In Urban Mobility And Challenges Of Intelligent Transportation
Systems (Pp. 17-36). Igi Global Scientific Publishing.
https://tinyurl.com/bdfu8whc

Sepehr, P. (2024). Mundane Urban Governance And Ai Oversight: The Case Of Vienna's
Intelligent Pedestrian Traffic Lights. Journal Of Urban Technology, 1-18.
https://tinyurl.com/hv{8zev2

Sergio, J. P. (2021). Central European University In Part Fulfillment Of The Degree Of
Master Of Science. https://short-link.me/10sb2

Shin, J. G., & Kim, S. H. (2021). Intelligibility Of Haptic Signals In Vehicle Information
Systems. Sensors, 21(13), 4583. https://short-link.me/10spn

Shu, W., Cai, K., & Xiong, N. N. (2021). A Short-Term Traffic Flow Prediction Model
Based On An Improved Gate Recurrent Unit Neural Network. Ieee Transactions
On Intelligent Transportation Systems, 23(9), 16654-16665. https://short-
link.me/14zgp

Shukri, M., Jones, F., & Conner, M. (2022). Theory Of Planned Behaviour,
Psychological Stressors And Intention To Avoid Violating Traffic Rules: A
Multi-Level Modelling Analysis. Accident Analysis & Prevention, 169, 106624.
https://shorturl.at/xolyo

Siddig, F. I. A. (2022). Multiple Functions Of Light: a Dialogue Among People, Light
and Space. https://tinyurl.com/nnyb22ya

53


https://tinyurl.com/45vdyuz7
https://tinyurl.com/24mfekr9
https://tinyurl.com/mtf7ws5n
https://tinyurl.com/dbbzj8b7
https://tinyurl.com/bdfu8whc
https://tinyurl.com/hvf8zev2
https://short-link.me/10sB2
https://short-link.me/10sPN
https://short-link.me/14zGp
https://short-link.me/14zGp
https://tinyurl.com/nnyb22ya

Sieklicka, A., Chadzynska, P., & Iwanowicz, D. (2022). Analysis Of The Behavior Of
Vehicle Drivers At Signal-Controlled Intersection Approach While Waiting For a
Green Signal—A Case Study In Poland. Applied Sciences, 12(19), 10133.
https://tinyurl.com/ybfths5hv

Stein, M., Nitschke, L., Trost, L., Dirschauer, A., & Deffner, J. (2022). Impacts Of
Commuting Practices On Social Sustainability And Sustainable Mobility.
Sustainability, 14(8), 4469. https://tinyurl.com/4meeb4pw

Subair, S. O., Ibitoye, B. A., & Kuranga, A. T. (2024). Evaluation Of Traffic Congestion
In An Urban Roads: A Review. Abuad Journal Of Engineering And Applied
Sciences, 2(2), 1-7. https://tinyurl.com/ypu88mmk

Subhan, F., Zhao, S., Diop, E. B., Ali, Y., & Zhou, H. (2021). Public Intention To Pay
For Road Safety Improvement: A Case Study Of Pakistan. Accident Analysis &
Prevention, 160, 106315. https://short-link.me/14abm

Sumad-On, D. T., Cawi, R. D., & Donato, L. M. (2024). The Effectiveness Of No-
Contact Apprehension Policy For Traffic Violators. Pakistan Journal Of Life &
Social Sciences, 22(2). https://short-link.me/10ssv

Taghavi, H. And Maharati, Y. (2024). A Critically Review Of The Planned Behavior Of
Ajzen Theory. Public Management Researches, 16(62), 97-130. Doi:
10.22111/Jmr.2024.43660.5867

Talbot, J., Brown, M., & Gerdes, J. C. (2023). Shared Control Up To The Limits Of
Vehicle Handling. leee Transactions On Intelligent Vehicles, 9(1), 2977-2987.
https://tinyurl.com/2n47fdne

Tan, X., & Zhang, Y. (2025). Driver Situation Awareness For Regaining Control From
Conditionally Automated Vehicles: A Systematic Review Of Empirical
Studies. Human Factors, 67(4), 367-403. https://short-link.me/10swf

Tang, E. (2024). Adaptive Signal Control For Reducing The Effect Of Queue Spillback.
https://tinyurl.com/y32fjae8

Tapera, R., Mbongwe, B., Mhaka-Mutepfa, M., Lord, A., Phaladze, N. A., & Zetola, N.
M. (2020). The Theory Of Planned Behavior As a Behavior Change Model For
Tobacco Control Strategies Among Adolescents In Botswana. Plos One, 15(6),
€0233462. https://tinyurl.com/mv42xyym

Tariq, M. U. (2025). Revolutionizing Urban Congestion: Smart Traffic Management
Systems For a Seamless Commute. In Urban Mobility And Challenges Of
Intelligent Transportation Systems (Pp. 1-16). Igi Global Scientific Publishing.
https://tinyurl.com/32vxjarm

54


https://tinyurl.com/4meeb4pw
https://tinyurl.com/ypu88mmk
https://short-link.me/14Abm
https://short-link.me/10sSV
https://tinyurl.com/2n47fdne
https://short-link.me/10sWF
https://tinyurl.com/y32fjae8
https://tinyurl.com/32vxjarm

Tomar, I., Sreedevi, 1., & Pandey, N. (2022). State-Of-Art Review Of Traffic Light
Synchronization For Intelligent Vehicles: Current Status, Challenges, And
Emerging Trends. Electronics, 11(3), 465. https://tinyurl.com/32bhb2km

Tumminello, M. L., Macioszek, E., Grana, A., & Giuffre, T. (2023). Evaluating Traffic-
Calming-Based Urban Road Design Solutions Featuring Cooperative Driving
Technologies In Energy Efficiency Transition For Smart Cities. Energies, 16(21),
7325.

Useche, S. A., Llamazares, F. J., & Marin, C. (2024). Good For The Planet... And For
You Too? Comparing Five Travel And Health-Related Outcomes Among Active,
Motorized, And Public Transport Commuters. Journal Of Transport & Health, 38,
101893. https://short-link.me/10s-p

Valerio, A. (2024). Public Perception And Compliance With Traffic Regulations In
Zamboanga City, Philippines. Cognizance Journal Of Multidisciplinary
Studies, 4(6), 10-47760. https://short-link.me/14zqa

Veerakumar, V. K. (2024). Influence Of Traffic Signal Countdown Timers On Safety
And Efficiency At Signalized Intersections (Master's Thesis, University Of
Windsor (Canada)). https://short-link.me/10s-6

Vieira, M. A., Galvao, G., Vieira, M., Louro, P., Vestias, M., & Vieira, P. (2024).
Enhancing Urban Intersection Efficiency: Visible Light Communication And
Learning-Based Control For Traffic Signal Optimization And Vehicle
Management. Symmetry, 16(2), 240. https://tinyurl.com/2t56te5t

Villaluz, A. J. A. (2023). Efficient Utilization Of Traffic Lights In Common Congested
Areas In Urban Settings Through Crowdsourcing (Doctoral Dissertation).
https://short-link.me/14zv0

Voinea, G. D., Postelnicu, C. C., Duguleana, M., Mogan, G. L., & Socianu, R. (2020).
Driving Performance And Technology Acceptance Evaluation In Real Traffic Of
a Smartphone-Based Driver Assistance System. International Journal Of
Environmental Research And Public Health, 17(19), 7098. https://rb.gy/6ynOpo

Wang, J., Zhao, S., Zhang, W., & Evans, R. (2021). Why People Adopt Smart
Transportation Services: An Integrated Model Of Tam, Trust And Perceived
Risk. Transportation Planning And Technology, 44(6), 629-646.
https://shorturl.at/xjozr

Wang, Q., Zhang, Q., Liang, X., Wang, Y., Zhou, C., & Mikulovich, V. L. (2021). Traffic

Lights Detection And Recognition Method Based On The Improved Yolov4
Algorithm. Sensors, 22(1), 200. https://tinyurl.com/49me3{23

55


https://short-link.me/10s-P
https://short-link.me/14zQa
https://short-link.me/10s-6
https://tinyurl.com/2f56te5t
https://short-link.me/14zV0

Wang, Z., Li, M. K., Zhang, Q., Wang, Y., & Zhang, W. (2023). High-Speed Train
Drivers’ Operation Performance: Key Factors, Models, And Management
Implications. International Journal Of Industrial Ergonomics, 97, 103482.
https://tinyurl.com/5n793ahe

Watson-Brown, N., Truelove, V., & Senserrick, T. (2024). Self-Regulating Compliance
To Enhance Safe Driving Behaviours. Transportation Research Part F: Traffic
Psychology And Behaviour, 105, 437-453. https://tinyurl.com/38jwudfp

Wei, H., Zheng, G., Gayah, V., & Li, Z. (2021). Recent Advances In Reinforcement
Learning For Traffic Signal Control: A Survey Of Models And Evaluation. Acm
Sigkdd Explorations Newsletter, 22(2), 12-18. https://tinyurl.com/yrfuwd7r

Williamson, A. (2021). Why Do We Make Safe Behaviour So Hard For Drivers?. Journal
Of Road Safety, 32(1), 24-36. Https://Short-Link.Me/10t3W

Woods, J. B. (2021). Traffic Without The Police. Stan. L. Rev., 73, 1471. https://short-
link.me/10sxo0

World Health Organization. (2023). Pedestrian Safety: a Road Safety Manual For
Decision-Makers And Practitioners. World Health Organization.
https://tinyurl.com/2hb2k9d9

Xiang, J., Ghaffarpasand, O. & Pope, F.D. Mapping Urban Mobility Using Vehicle
Telematics To Understand Driving Behaviour. Sci Rep 14, 3271 (2024).
https://doi.org/10.1038/s41598-024-53717-6

Yang, L., Bian, Y., Zhao, X., Liu, X., & Yao, X. (2021). Drivers’ Acceptance Of Mobile
Navigation Applications: An Extended Technology Acceptance Model
Considering Drivers’ Sense Of Direction, Navigation Application Affinity And
Distraction Perception. International Journal Of Human-Computer Studies, 145,
102507. https://shorturl.at/oyrOk

Younes, M. B., Boukerche, A., & De Rango, F. (2023). Smartlight: A Smart Efficient
Traffic Light Scheduling Algorithm For Green Road Intersections. 4d Hoc
Networks, 140, 103061. https://tinyurl.com/2vewv366

Youssef, D. (2024). Improving Road Safety In Lebanon: a Multidimensional Journey
From Comprehensive Analysis Of Challenges Towards Data Integration And
Examining Driver Behaviour (Doctoral Dissertation, Université De Bordeaux).

Yu, Y. P. (2024). A Mediating Effect Of Intention On The Relationship Between
Attitude, Subjective Norm, And Perceived Behavioural Control And The
Turnover Intention Actual Usage Among The Sme Service Sectors Employees In
Beijing, China. Journal Of Digitainability, Realism & Mastery (Dream), 3(06), 9—
15.

56


https://tinyurl.com/5n793ahe
https://tinyurl.com/38jwudfp
https://short-link.me/10t3W
https://short-link.me/10sXo
https://short-link.me/10sXo
https://tinyurl.com/2hb2k9d9
https://doi.org/10.1038/s41598-024-53717-6

Zerroug, R., Aliouat, Z., Aliouat, M., & Alti, A. (2024). Adaptive And Dynamic Smart
Traffic Light System For Efficient Management Of Regular And Emergency
Vehicles At City Intersection. let Smart Cities, 6(4), 387-421.
https://tinyurl.com/s4r5bmx2

Zhang, S., Jiang, Z., Sang, M., Han, Y., & Li, H. (2025). A Comprehensive Survey On
Driving Compliance Assessment Methodologies For Autonomous Vehicles. Ieee
Intelligent Transportation Systems Magazine. https://short-link.me/14a5l1

Zhang, Y., & Su, R. (2021). An Optimization Model And Traffic Light Control Scheme
For Heterogeneous Traffic Systems. Transportation Research Part C: Emerging
Technologies, 124, 102911. https://tinyurl.com/27t37wmz

Zhong, Q., Zhi, J., Xu, Y., Gao, P., & Feng, S. (2024). Applying An Extended Theory Of
Planned Behavior To Predict Young Drivers’ In-Vehicle Information System

(Ivis) Use Intention And Behavior While Driving: A Longitudinal Two-Wave
Survey. Sustainability, 16(20), 8908. https://doi.org/10.3390/sul6208908

Zulueta, T. M. T., Ong, A. K. S., German, J. D., Gumasing, M. J. J., & Chico, J. C. D.
(2024). Implications Of The Progression To Sustainable Public Transportation:
An Insight Into Modern Jeepney Shift From The
Philippines. Sustainability, 16(10), 3912. https://short-link.me/10sjz

57


https://tinyurl.com/s4r5bmx2
https://short-link.me/14A5L
https://doi.org/10.3390/su16208908
https://short-link.me/10sJZ

APPENDIX A

SURVEY QUESTIONNAIRES

Direction:  Listed below are a series of statements that represents satisfaction of PUV

drivers to the newly implemented traffic lights in Ozamiz City. With respect
to your own feelings about your level of satisfaction to the newly
implemented traffic lights, please rate the given statement below by
marking (v') using the given scale:

4 — Strongly Agree

3 — Agree

2 — Disagree

1 - Strongly Disagree

A. Traffic Flow Efficiency Satisfaction

1. Tam satisfied with the smoothness of traffic flow at intersections
with the new traffic lights (Younes et al., 2023).

2. I satisfied with how the new traffic lights manage the movement
of PUV’s through intersections (Mulyadi et al., 2022).

3. I am satisfied with the ability of the new traffic lights to reduce
traffic congestion during peak hours (Aleko, & Djahel 2020).

4. I am satisfied with how the new traffic lights minimize confusion
among PUV drivers (Sumit et al., 2022).

5. Tam satisfied with the overall improvement in traffic movement

after the installation of the new traffic lights (De Oliveira et
al.,2020).

B. Waiting Time Satisfaction

6. I am satisfied with the amount of time you wait at red lights
under the new traffic light system (Hussain et al., 2020).

7. Tam satisfied with the overall waiting time at intersections
compared to the previous traffic system (Eom, & Kim 2020).

8. I am satisfied with the balance between red, yellow, and green
light durations for PUV drivers (Westerhuis et al.,2021).

9. I am satisfied with how the new traffic lights prevent long
waiting time and delays (Xu et al., 2020).

10. I am satisfied with how the traffic lights reduce unnecessary

waiting during non-peak hours (Geng et al., 2023).

C. Convenience Satisfaction

11.

I am satisfied with how easy it is to navigate intersections with
the new traffic lights (Eom, & Kim 2020).

12.

I am satisfied with how the new traffic lights accommodate PUV
drivers' needs (Pearson et al., 2024)




13. I am satisfied with the balance between green light duration and
traffic volume for PUV drivers (Suprayogi et al., 2021).

14. T am satisfied with the clarity and visibility of the new traffic
light signals for PUV drivers (Kwalar et al., 2023) .

15. T am satisfied with how the new traffic lights reduce the need for
manual traffic direction (Eom, & Kim 2020).

D. Compliance Satisfaction

16. I am satisfied with how the new traffic lights promote safer
driving behavior.

17. T am satisfied with the ease of navigating intersections controlled
by the new traffic lights (Aleko, & Djahel 2020).

18. I am satisfied with the enforcement of traffic laws at intersections
with the new traffic lights (Cohn et al., 2020).

19. I am satisfied with how the new traffic lights encourage PUV
drivers to follow traffic rules (Nadimi et al., 2021).

20. I am satisfied with how clearly the new traffic lights indicate
when to stop and go (Qadri et al., 2020).
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QUESTIONNAIRE ON EFFECTIVENESS

(A Questionnaire made by the Reseachers)
Direction:  Listed below are a series of statements that represents level of effectiveness
of PUV drivers to the newly implemented traffic lights in Ozamiz City.
With respect to your own feelings about your level of effectiveness to the
newly implemented traffic lights, please rate the given statement below by
marking (v') using the given scale:
4 — Strongly Agree

3 — Agree
2 — Disagree
1 — Strongly Disagree
Statement 4 | 3|2 1

A. Impact on Travel Time

1. The waiting times at the new traffic lights are reasonable
for PUV drivers (Mulyadi et al., 2022).

2. The newly implemented traffic lights help reduce my
travel time during peak hours (Hossan, & Nower 2020).

3. The newly implemented traffic lights have increased my
travel time (Shaikh et al., 2020).

4. The green light durations are sufficient for PUV drivers to
cross intersections safely and efficiently (Promraska et al.,
2022)

5. The new traffic lights cause unnecessary stops that
increase my travel time (Eom, & Kim 2020).

B. Impact on Traffic Congestion 4 | 3 |2 1

6. The traffic flow has become smoother due to the newly
implemented traffic lights (Zadobrischi et al., 2020).

7. There are fewer instances of traffic buildup at intersections
with the new traffic lights (Gunes et al., 2021).

8. The new traffic lights help reduce traffic congestion at
busy intersections (Aleko, & Djahel 2020).

9. The updated traffic lighs distribute vehicle flow more
evenly across intersections (Liang et al., 2020).

10. The new traffic lights reduce congestion during non-peak
hours (Saracoglu et al., 2021)

C. Ease of Compliance 4 | 3|2 1

11. The traffic lights are clearly positioned and visible enough
for easy compliance (Park, & Garcia 2020).
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12.

It is convenient for PUV drivers to follow the new traffic
signals without confusion (Espinosa at al., 2020).

13.

The new traffic lights are easy to understand and follow as
a PUV driver (Cavallo et al., 2021).

14.

I find it easier to obey traffic rules at intersections with the
newly installed traffic lights (Eom, & Kim 2020).

15.

The new traffic lights make it easier to know when to stop
or proceed (Qadri et al., 2020).
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QUESTIONNAIRE ON SAFETY

(A Questionnaire made by the Reseachers)

Direction:  Listed below are a series of statements that represents level of perceived

safety of PUV drivers to the newly implemented traffic lights in Ozamiz
City. With respect to your own feelings about your level of perceived safety
to the newly implemented traffic lights, please rate the given statement
below by marking (v') using the given scale:

4 — Strongly Agree

3 — Agree

2 — Disagree

1 — Strongly Disagree

A. Intersection Safety Confidence 4 3 2 1

1.

I feel safer when passing through intersections with
the newly implemented traffic lights (De Oliveira et
al., 2020).

I trust that the new traffic lights effectively manage the
flow of vehicles and reduce confusion at intersections
(Arifin, & Zulkifli 2021).

The new traffic lights are clearly visible and easy to
understand while approaching intersections (Eom, &
Kim 2020).

The new traffic lights provide sufficient time for PUV
drivers to cross intersections safely (Mulyadi et al.,
2022).

I believe the new traffic lights have made PUV drivers
travel safer during both peak and non-peak hours
(Satiennam et al., 2023).

B. Perceived Accident Reduction 4 3 2 1

6.

I feel that the new traffic lights have improved overall
road discipline and accident prevention (Markkula et
al., 2020).

The new traffic lights have reduced the number of
near-miss incidents involving PUV’s (Jomnonkwao et
al., 2023).

I believe the new traffic lights reduce the risk of
collisions at busy intersections (Sieklicka et al., 2022).

The new traffic lights discourage reckless driving
behavior among other road users (Cohn et al., 2020).

10.

The new traffic lights help reduce sudden and unsafe
movements from other vehicles (Toh et al., 2020).
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APPENDIX B

Name:

Direction:

SAMPLE OF THE FILLED OUT QUESTIONNAIRE

QUESTIONNAIRE ON EFFECTIVENESS

(A Questionnaire made by the Reseachers)

Listed below are a series of statements that represents
level of effectiveness of PUV drivers to the newly
implemented traffic lights in Ozamiz City. With respect
to your own feelings about your level of effectiveness to
the mewly implemented traffic lights, please rate the
given statement below by marking (¥) using the given
scale:

B. Impact on Traffic Congestion

The traffic ﬂc;w has become smoother due to
the newly implemented traffic  lights
(Zadobrischi et al., 2020).

. There are fewer instances of traffic buildup at

intersections with the new traffic lights (Gunes
et al.,, 2021).

. Djahel 2020).

. The new ftraffic lights help reduce traffic

congestion at busy intersections (Aleko, & /

. The updated traffic lighs distribute vehicle flow

more evenly across intersections (Liang et al.,
2020).

10.

The new traffic lights reduce congestion during /
non-peak hours (Saracoglu et al., 2021)

4 — Strongly Agree
3 — Agree
2 - Disagree
1 - Strongly Disagree
A. Impact on Travel Time 4321

1. The waiting times at the new traffic lights
are reasonable for PUV drivers (Mulyadi et
al., 2022).

C. Ease of Compliance

2. The newly implemented traffic lights help
reduce my travel time during peak hours
(Hossan, & Nower 2020).

m.

The traffic lights are clearly positioned and
visible enough for easy compliance (Park, & | /
Garcia 2020).

3. The newly implemented traffic lights have

12.

It is convenient for PUV drivers to follow the
new traffic signals without confusion (Espinosa
atal., 2020).

% s 1N 3%

A 2 13. The new ftraffic lights are easy to understand
W my sl time. (Shaikh o al, and follow as a PUV driver (Cavallo et al, /
= = = T 2021).
4. The green light durations are sufficient for _ :
PUV drivers to cross intersections safely and 14‘% find 16 EAser 1o ober “.afﬂc s ot
fFicient] ka et al., 2022) intersections with the newly installed traffic /
efficiently (PromraS_ - lights (Eom, & Kim 2020).
5. The new traffic lights cause unnecessary - =
P my travel time (Eom, & 15. The new traffic lights make |‘t easier to know /
Kim 2020) ’ when to stop or proceed (Qadri et al., 2020).
QUESTIONNAIRE ON SAFETY
(A Questionnaire made by the Reseachers)
Direction:  Listed below are a series of statements that represents - - -
level of perceived safety of PUV drivers to the newly B. Perceived Accident Reduction 4
implemented traffic lights in Ozamiz City. With respect
to your own feelings about your level of perceived safety -
to the newly implemented traffic lights, please rate the & }xﬁeilot::; :‘Tﬁ:ﬁv tim(:i[;gh i lila e d /
given statement below by marking (") using the given ; g e L RO e 2
il . accident prevention (Markkula et al., 2020).
4 — Strongly Agree
;i ‘];lgsr: = e 7. The new traffic lights have reduced the
1— Strougrl Diases number of near-miss incidents involving /
Co g PUV’s (Jomnonkwao et al., 2023).
A. Intersection Safety Confidence 4 (3]2(1 8. Ibelieve the new traffic lights reduce the
1. 1 fecl safer when passing through risk of collisions at busy intersections /
intersections with the newly implemented / (Sieklicka et al., 2022).
traffic lights (De Oliveira et al., 2020). 9. The new traffic lights discoura
= i ge reckless
2.1 u-ust'ihal the new traffic lights . driving behavior among other road users /
effectively manage the flow of vehicles D (Cohn et al., 2020).
and reduce confusion at intersections ?
(Arifin, & Zulkifli 2021). 10. The new traffic lights help reduce sudden

3. The new traffic lights are clearly visible
and easy to understand while approaching
intersections (Eom, & Kim 2020).

4. The new traffic lights provide sufficient
time for PUV drivers to cross
intersections safely (Mulyadi et al.,
2022).

5. 1believe the new trafTic lights have made
PUV drivers travel safer during both peak
and non-peak hours (Satiennam et al.,
2023).

Sosel M\

and unsafe movements from other vehicles

(Toh et al., 2020). i
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APPENDIX C

SAMPLING COMPUTATION

A.QUESTIONNAIRE ON SATISFACTION

A. 4 3 2 1 TOTAL: MEAN
1 93 23 2 2 120 3.73
2 85 29 2 4 120 3.63
3 87 23 4 6 120 3.59
4 94 20 4 2 120 3.72
5 92 19 5 4 120 3.66
WEIGHTED
MEAN: 3.66
B. 4 3 2 1 TOTAL.: MEAN
6 87 21 8 4 120 3.59
7 86 24 5 5 120 3.59
8 87 24 8 1 120 3.64
9 86 21 8 5 120 3.57
10 86 23 5 6 120 3.58
WEIGHTED
MEAN: 3.59
C. 4 3 2 1 TOTAL: MEAN
11 88 25 5 2 120 3.66
12 90 22 7 1 120 3.68
13 81 30 7 2 120 3.58
14 91 17 10 2 120 3.64
15 88 22 6 4 120 3.62
WEIGHTED
MEAN: 3.64
D. 4 3 2 1 TOTAL: MEAN
16 91 27 1 1 120 3.73
17 93 23 3 1 120 3.73
18 95 20 3 2 120 3.73
19 91 26 1 2 120 3.72
20 94 20 2 4 120 3.70
WEIGHTED
MEAN: 3.72
B.QUESTIONNAIRE ON EFFECTIVENESS
A. 4 3 2 1 TOTAL.: MEAN
1 89 28 3 0 120 3.72
2 89 28 3 0 120 3.72
3 89 26 5 0 120 3.70
4 94 23 2 1 120 3.75
5 95 19 4 2 120 3.73




WEIGHTED

MEAN: 3.72
B. 4 3 2 1 TOTAL: MEAN
6 97 20 1 2 120 3.77
7 94 23 2 1 120 3.75
8 92 22 5 1 120 3.71
9 91 25 3 1 120 3.72
10 88 25 3 4 120 3.64
WEIGHTED
MEAN: 3.72
C. 4 3 2 1 TOTAL.: MEAN
11 96 20 2 2 120 3.75
12 96 21 2 1 120 3.77
13 99 20 1 0 120 3.82
14 103 14 2 1 120 3.83
15 98 21 1 0 120 3.81
WEIGHTED
MEAN: 3.79
C. QUESTIONNAIRE ON SAFETY
A. 4 3 2 1 TOTAL: MEAN
1 100 15 2 3 120 3.77
2 98 20 2 0 120 3.80
3 99 19 2 0 120 3.81
4 97 20 3 0 120 3.78
5 97 19 4 0 120 3.78
WEIGHTED
MEAN: 3.79
B. 4 3 2 1 TOTAL: MEAN
6 96 24 0 0 120 3.80
7 93 23 2 2 120 3.73
8 87 29 2 2 120 3.68
9 87 30 2 1 120 3.69
10 96 22 1 1 120 3.78
WEIGHTED
MEAN: 3.73
KINDS:
UV Express Drivers: 30
Bus Drivers: 15
Jeepney Drivers: 10
Motorcab Drivers: 65
TOTAL: 120
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APPENDIX D
TRANSMITTAL LETTER

Misamis University
Ozamiz City
College of Criminology

July 22,2025

ATTY.SAM NORMAN FUENTES
City Mayor
Ozamiz City

Dear Mayor Fuentes;

Greetings of Peace!

We, the Bachelor of Science in Criminology students of Misamis University, Ozamiz City are currently
working on our Thesis study entitled, “Public Utility Vehicle Drivers’ Perceptions of New Traffic Lights:
Satisfaction, Effectiveness, and Safety in Ozamiz City” as a requirement for the course Criminological
Research 1.

Our participants are Public Utility Vehicle (PUV) drivers operating in Ozamiz City, with an expected
number of at least one hundred twenty (120). We aim to gather insights from them regarding their
perceptions of the newly installed traffic lights, particularly in terms of satisfaction, effectiveness, and
safety. Since these drivers operate independently or are affiliated with various transport groups, there is
no single coordinating agency overseeing all participants.

We assure you that the data collected will be handled with utmost confidentiality and will be used solely
for rescarch purposes. The privacy of the participants will be highly protected throughout the rescarch
process, and there would be no identifying information of these participants that will be revealed in any
publications, presentations, or reports from this study.

Your approval to this request will contribute to the success of our educational endeavors. God bless and
more power.

Respectfully yours

Noted:
MARKDY 5! ()R()n!!;. DIT
Instructor

AUEVAS JR. PhD
College Dean

Approved by:
pproved by | OFFICE OF THE CITY MAYOR

'RECEIVED

A_TTY. SAM NORMAN FUENTES DATE: 1|23
City Mayor e Y




> n"‘ Republic of the Philippines
CITY ADMINISTRATOR'S OFFICE | N (AR ) KSE
..-.... o2 City of Ozamiz R OZ
25 July 2025

MR. JOSE F. CUERVAS JR., PhD
College Dean

College of Criminology
Misamis University, Ozamiz City

THRU:  MS. JOANA VIC P. ALDUHESA
Research Leader,
College of Criminology
Misamis University, Ozamiz City

Dear Ms. Alduhesa,

Consent is hereby granted for the conduct of Thesis Study entitled, "Public
Utility Vehicle Driver's Perceptions of New Traffic Lights: Satisfaction,
effectiveness, and Safety in Ozamiz City" in fulfillment of the requirements for
the course Criminological Research 1.

Please ensure that all necessary preparations are made for the orderly
conduct of the activity with strict adherence to applicable health and safety
protocols. Furthermore, all data collected shall be treated with the utmost
confidentiality and used solely for academic research purposes. The privacy
and anonymity of all participants must be strictly maintained throughout the

research process.

Kindly furnish us with a copy of the final output for documentation and
reference.

For your guidance and information.

Sincerely yours,

RUTHEZA GRACE A. PUANO
City Administrator

Coples furnished:

City Mayor's Office
Ozamiz City Police Station
CTMS

2~ Floor Executive Building, City Hall Drive, Aguada, Ozamiz City, Misamis Occidental 7200
Email Address: asensoozamizcadm@gmail.com | Contact No: (0931) 7683853

>..
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APPENDIX E

THESIS DATA GATHERING APPROVAL FORM

Misamis University & =

Qzamiz City

MISAMIS UNIVERSITY RESEARCH CENTER
CERTIFIED. 1SO 21001: 2018 Ed | 0
ACCREDITED. Philippine Association of Colleges nnd Universitios G on A

(PACUCOA)

MUSRC-0M42 13 November 2004
Thesis/Research Data Gathering Approval Form

Date: _ Jeptemier 10 2008

Name of Authors: Joanavic P+ Aldunesa , A Mena M- Caromba | Joshua Ponce | Russed Jonn r"m"ﬂ_
College/Department: __ Colleqe__of Ctmmo\cm
Research Title: _Public Uty _\ehi

___ond_do h;_._thmn _Gy-

Data Gathering Procedure:
a. Type of Research: (Kindly check)
Quantitative I:I Qualitative I:I Experimental

Approved Research Title Approved Data Approved Data Gathering
& Problem Objectives Gathering Procedure Instrument/Data Sheets

b. Respondents/Participants/Subject/Samples to be Collected: PLV__ Drivers

c. Procedure:

Survey I:’ Interview l:l Experimentation |:| Laboratory Testing

d. Place of Impl. ion/Study Area: __Qzoniz Gy

If to be conducted ide the school campus, indicate the nature of transportation to be used:
Own private vehicle public utility vehicle rental Others, please

D D indicate
e. Date/s of Impl, ion/Sampling:__JWy - Avavet 902§
Attachments:
Approved Letter of Consent from the designated authority in the arca/place were the study is to be
conducted

Signed Parents’ Consent

The thesis proposal mentioned above is hereby recommended for the commencement of data gathering
implementation.

Recommended by:

’l'hesis/Rescach !nslructor

T W R T T T ™ - e e




APPENDIX F
INFORMED CONSENT FORM

(PORMA SA NASABTAN NGA PAGTUGOT)

Name of the Researchers/Investigators

(Nagtuon): Alduhesa, Joanavic P.,Caramba, Ara Mena M., Ponce, Joshua C., Palang,
Russel Jonn

Course: Bachelor of Science in Criminology

College: College of Criminology

Email / Contact Number: 09197128005

Thesis Title: “Public Utility Vehicle Drivers’ Perceptions Of New Traffic Lights:

Satisfaction, Effectiveness, And Safety In Ozamiz City”

PART I. INFORMATION SHEET

Introduction Good day! I am , the principal
(Pasiuna) researcher/investigator of the study entitled “Public Utility Vehicle
Drivers’ Perceptions Of New Traffic Lights: Satisfaction, Effectiveness,
And Safety In Ozamiz City.” 1 am a student under the College of
Criminology at Misamis University in Ozamiz City. [ am to conduct the
research with PUV Drivers as respondents. In this vein, I am respectfully
seeking your voluntary participation, being qualified to give your
informed consent to take part in this study. Before you decide whether
to participate or not in this study, please read the succeeding information
about the study and feel free to ask questions anytime should there be
anything you do not understand or want to clarify. If you agree to answer
the survey, you will be asked to affix your name and signature on this
form for which you will be given a copy.

(Maayong adlaw! Ako si , ang
nagpahigayon sa pagtuon kabahin sa  “Public Utility Vehicle Drivers’
Perceptions Of New Traffic Lights: Satisfaction, Effectiveness, And
Safety In Ozamiz City.” Ako usa ka estudyante sa Misamis University
sa College of Criminology. Ako nagapili kanimo isip respondent nga
maoy mutubag sa gikinahagnglang impormasyon niining gihimong
pagtuon. Ako matinahurong naghangyo sa inyong bulontaryo nga pag-
apil niini nga pagtuon. Gikinahanglan nga ikaw naa sa saktong edad ug
naay kakayahan nga mohatag sa pagtugot aron makaapil niini nga
pagtuon. Sa dili pa ka mohukom sa pag-apil niini nga survey, palihug sa
pagbasa sa mga impormasyon sa ubos ug gawasnon ka nga
makapangutana kon adunay wala nimo nasabtan o gusto nimong iklaro.
Kung motugot ka sa pagahimoon nga interview, papirmahon ka niini
nga porma ug tagaan usab ka ug imong kaugalingong kopya.




Purpose The purpose of this study is to determine public utility vehicle drivers

(Katuyoan) satisfaction, perceived effectiveness, and feelings of safety with the new
traffic lights in Ozamiz City. This research will provide insights into
improvements in traffic lights placement and design that are directed
towards enhancing efficiency and safety for PUV drivers.
Ang katuyuan niini nga pagtuon mao aron matino ang kasatisfaksyon,
panan-aw sa _kaepektibo, ug pagbati sa kaluwasan sa mga drayber sa
pampublikong sakyanan bahin sa bag-ong traffic lights sa Ozamiz City.
Kini nga pagtuon makahatag og mga panan-aw alang sa pagpaayo sa
pagbutang ug disenyo sa mga traffic lights nga gitumong aron mapaayo
ang kaepektibo ug kaluwasan para sa mga drayber sa pampublikong
sakyanan.

Type of This study will be conducted through surveys. The gathering of

Research data will be conducted in person.

Intervention

(Matang sa (Kining pagtuon pagabuhaton pinaagi sa survey. Personal ang pagkuha

Interbensyon | sa datos.)

sa Pagtuon)

Selection of | The selection of the participants is based on the following inclusion

Participants | criteria: licensed public utility vehicle (PUV) drivers, who are currently

(Pagpili sa operating within Ozamiz City, and voluntarily agree to participate in the

mga study.

Partisipant)
(Ang mga partisipante niini nga pagtuon mao ang indibidwal nga naga-
angkon sa mosunod:lisensyadong drayber sa pampublikong sakyanan
(PUYV), nga kasamtangang nag-operate sulod sa QOzamiz City ug
boluntaryong mouyon nga moapil sa pagtuon.)

Voluntary Your participation has to be voluntary and will not affect your

Participation | situation or status in any way, including your relationship with the

(Boluntaryo | researcher. You are free to decide if you will take part or not. If you

nga decide to participate, you are free not to answer any questions that you

Partisipasyo | do not prefer to answer.

n)
(Boluntaryo ang imong pag-apil ug kini dili makaapekto sa imong
sitwasyon o estado apil na imong relasyon sa nagtuon. Gawasnon ka
nga modesisyon kung kung moapil ka niini nga pagtoon o dili. Kung mo-
desisyon ka nga moapil, gawasnon ka nga dili motubag sa bisan asa nga
pangutana nga dili nimo gusto nga tubagon.)

Procedure The respondents will be given ample time when to undertake the

(Pamaagi) survey. The survey will be undertaken once or several times when

necessary. The information and data provided by you as a respondent
will be utilized for this study alone and will be treated with the utmost
confidentiality.
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(Ang mga respondents pagahatagan og igong panahon sa pag-apil sa
survey. Ang survey pwedeng himoon kausa nga higayon o sa
makadaghan depende sa panginanghalanon. Ang mga impormasyon ug
datos nga nakuha gikan kanimo isip ka respondent gamiton lamang
niining research og hatagan og tumang pag-amping nga dili mabutyag.)

Duration(Gid | The gathering of data through the survey will last for 5-10 minutes.
ugayon)
(Ang pagkuha sa datos pinaagi sa interview mokabat ngadto sa sulod sa
5 hangtod 10 minutos)
Risks and The respondents will be protected from physical, social, or economic
Discomforts | risks. In case the items in the survey instrument are too personal and
(Risgo ug make you feel uncomfortable, you may decline to answer any or all
Kahasol) questions and may terminate your involvement at any time you choose.

(Ang mga respondents ginaprotektahan sa pisikal, sosyal o
ekonomikanhong risgo. Kung pananglitan adunay mga pangutana nga
personal ra kaayo o kung dili ka komportable, mamahimong dili ka
motubag o mobalibad sa pagtubag sa bisan asa o sa tanang mga
pangutana ug moatras sa pag-apil sa bisan unsang panahon nga imong
gusto.)

Benefits
(Kaayohan)

This study will enable you to shed light or provide understanding
about public utility vehicle driver’s satisfaction, perceived effectiveness,
and safety regarding new traffic lights in Ozamiz City. Thus, your
responses shall be highly valued being deemed important in the field of
Criminology.

(Kini nga pagtuon makapahimo kanimo paghatag og katin-awan o
pagpasabot kabahin sa kasatisfaksyon sa mga drayber sa pampublikong
sakyanan, panan-aw sa kaepektibo, ug kaluwasan may kalabotan sa
bag-ong traffic lights sa Ozamiz City. Ang imong mga tubag hatagan og
dakong bili nga giisip nga importante sa linya sa Criminology.)

Reimbursem
ents

(Hulip nga
bayad)

There will be no monetary expenses or costs on your part as a
respondent, nor any monetary compensation for your participation in this
study. However, personal protective equipment (PPE) like face masks,
alcohol and face shields may be provided during the gathering of the
research data.

(Wala kay magasto sa imong pag-apil niini nga pagtuon ug dili usab ka
bayaran ug kwarta sa imong pag-apil niini nga pagtuon. Apan adunay
nga personal protective equipment (PPE) sama sa face masks, alcohol
ug face shields nga pwede nga mahatag sa panahon sa pagkuha sa mga
datos)

Confidentiali
ty of Data

Only the researcher will have access to the information and
responses of the participants. The personal identifying information of the
respondents will only be used for research analysis and will be treated
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(Pag-amping
sa Datos)

with the utmost confidentiality. During the study, all data will be kept in
a locked, secure filing cabinet, of which will be discarded 6 months after
the publication of the results.

(Ang nagtuon lamang ang makakita sa mga impormasyon ug tubag sa
respondents. Ang mga datos nga makuha i-analisa ug hatagan og
tumang pag-amping aron dili ibutyag. Sa panahon sa pagtuon,
ipahimutang sa usa ka selyadong filing cabinet ang tanang datos nga
pagagub-on human sa 6 kabulan gikan sa pag-publish sa resulta.)

Sharing of
Findings
(Pagpaambit
sa
Nakaplagan)

The results of this study will be presented during the thesis/dissertation
final defense of the researcher. Also, the research findings may be shared
through publications and conferences with the assurance that the
identities of the respondents will remain confidential. A printed copy of
the completed study will be provided to the respondents.

(Ang mga resulta niini nga pagtuon ipresenta sa panahon sa final
defense sa thesis/ dissertation sa nagtuon. Ang mga nakaplagan sa
pagtuon posible nga ipaambit pinaagi sa mga publications ug
conferences nga adunay kapanigurohan nga dili mabutyag ang
pagkatawo sa mga partisipante. Pagahatagan og isa ka giimprinta nga
kopya sa kumpleto nga pagtuon ang mga respondents.)

Rights to
Refuse or
Withdraw
(Katungod sa
Pagpalibaba
d o Pag-
undang)

You are free to withdraw or terminate participation at any stage of the
study, without the need to give any reason. You will not be penalized in
case of termination of participation.

(Gawasnon ka nga moatras or moundang sa pag-apil sa bisan asa nga
punto sa pagtuon nga dili na magkinahanglan pa ug rason. Dili ka
ipamulta sa pag-atras o pag-undang.)

Who to
Contact
(Kinsa ang
Kontakon)

Should there be any queries as a parent, you can contact the researcher
through the following details:

(Kung adunay mga pangutana, mamhimo nga mokontak pinaagi aning
mga detalye:)

Name of the Researcher (Ngalan sa Nagtuon):
Cellphone Number/s:
e-mail ad:

STATEMENT BY THE RESEARCHER
(PAGPADAYAG SA NAGTUON)

I will read the Information sheet to the potential respondent.
With the best of my ability, I make sure that the respondent will
understand the interview questions and that possible follow-up
interviews may be undertaken.
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(Akong pagabasahon ang mga nasulat niining Information
Sheet ngadto sa potensyal nga respondent. Kutob sa akong mahimo
siguroon nako nga masabtan sa respondent ang mga pangutana sa
interview ug ang possible nga follow-up nga interviews.)

I can assure that the respondent will be given an opportunity to
ask questions about the study, and all the questions raised will be
answered fully. I can likewise assure that the respondent will not be
coerced into giving consent that must be free and voluntary.

(Gisiguro ko nga ang respondent mahatagan og panahon sa
pagpangutana kabahin niiining pagtuon og ang tanang pangutana nga
iyang gihatag matubag sa hingpit. Siguroon ko usab ang maong
respondent dili mapugos sa paghatag sa pagtugot nga kinahanglan nga
gawasnon og boluntaryo.)

A copy of this Informed Consent Form will be provided to the
respondent.
(Ang kopya sa niining Informed Consent Form ihatag ngadto sa
respondent.)

Print Name of  Researcher (Ngalan sa Nagtuon):

PART II. CERTIFICATE OF CONSENT

This research entitled “Public Utility Vehicle Drivers’ Perceptions Of New
Traffic Lights: Satisfaction, Effectiveness, And Safety In Ozamiz City ~ by
with the aim of gathering information and data pertaining
to public utility vehicle driver’ s satisfaction, perceived effectiveness, and safety
regarding new traffic lights in Ozamiz City, has been presented and explained to me
clearly. Since the study involves PUV Drivers, I am chosen as one of the participants.

(Kini nga pagtuon gititulohan, “Public Utility Vehicle Drivers’ Perceptions Of New

»

Traffic Lights: Satisfaction, Effectiveness, And Safety In Ozamiz City

ni , nga adunay tumong sa pagkuha og impormasyon ug datos
kabahin sa kasatisfaksyon sa mga drayber sa pampublikong sakyanan, panan-aw sa
kaepektibo, ug kaluwasan may kalabotan sa bag-ong traffic lights sa Ozamiz City,
gipresenta ug gipasabot og klaro kanako. Tungod kay ang pagtuon kay kabahin sa PUV
Drivers ako napilian isip usa sa mga partisipante.

I have read the foregoing Informed Consent Form, or it has been read to me. |
had the opportunity to ask questions, which were subsequently answered fully. I consent
voluntarily to be a participant of this study.
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(Akong nabasa ang nauna nga Informed Consent Form, o gibasa kini kanako. Natagaan
ako og

higayon nga makapangutana nga natubag sa hingpit. Ako mosugot nga boluntaryo nga

mahimong participant sa niining pagtuon.)

Print Name of Participant (Ngalan sa Partisipante):
Signature of Participant (Pirma sa Partisipante):
Date:

[MM/DD/YYYY]

If Illiterate (Kung dili makasulat ug makabasa)

If the respondent is illiterate, a witness who is literate will sign. The respondent will
choose him/ her and who is without connection with the researcher or the research group
to attest this undertaking. The respondent will affix his thumb print.

[Kung ang respondent kay dili makabasa o makasulat, mopirma ang usa ka makabasa
ug makasulat nga testigo. Ang respondent ang mopili kaniya nga walay koneksyon sa
nagtuon o sa iyang grupo para mopamatuod sa gimbuhaton. Ang respondent mobutang
sa iyang tamla (thumb print)].

Name and Signature of the Witness
(Ngalan ug Pirma sa Testigo)
Thumb mark
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APPENDIX G

PARENT’S CONSENT
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