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Abstract: This study examined the complex interplay of personal, environmental, infrastructural, and institutional
factors that influence the behavior of organized transport drivers on the Butuan City to Cabadbaran City route. It found
that these drivers are generally a mature, experienced, and highly responsible group, often influenced by their strong
family ties to exhibit cautious driving habits. They report excellent physical and psychological fitness, and while
conscious of road conditions, they identify issues with infrastructure quality and the consistency of traffic enforcement.
Despite overall satisfaction, many drivers expressed concerns about perceived unfairness and inconsistent regulations,
as well as a notable tendency toward exaggerated safety concerns. Interestingly, while van drivers experienced more
comfort and positive perceptions of their vehicles and roads compared to bus drivers, both groups displayed similarly
low levels of negative driving behaviors and high levels of caution. This suggests that external elements, such as
environmental conditions and the presence of traffic enforcers, are stronger determinants of their cautious driving
styles than the type of vehicle they operate. Regression analysis further supported this, indicating that awareness of
environmental hazards and the presence of enforcers significantly predict more cautious driving. Based on these
insights, the study proposes a comprehensive, multifaceted approach to enhance road safety and efficiency. Key
recommendations include standardized training for traffic enforcers, collaborative workshops between drivers and
enforcers, harmonization of traffic laws, crucial road infrastructure improvements on high-risk routes, and the
establishment of mental health support programs for drivers. These interventions aim to foster a more cooperative and
safer road environment, addressing both driver behavior and broader operational challenges within the transport
system.
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INTRODUCTION

Driving behavior has emerged as a critical field of study in transportation research, primarily due
to its far-reaching implications for road safety, traffic flow efficiency, environmental sustainability,
and public health. As roads become increasingly busy and the modes of transportation evolve,
understanding driver behavior becomes crucial. It helps us make roads safer by reducing accidents,
keeps traffic flowing smoothly, and allows us to design transportation systems that truly meet our
needs.
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Across the globe, extensive studies have documented that driver behavior is influenced by a
complex web of interrelated factors, including psychological attributes, environmental conditions,
vehicular features, cultural influences, and policy enforcement mechanisms (Evans, 2004; WHO,
2015). These factors not only determine how drivers interact with road infrastructure and traffic
regulations but also shape the prevalence of road-related incidents, fuel efficiency, and
environmental impact.

In light of these global patterns, the World Health Organization (WHO, 2023) has
emphasized that human error, primarily behavioral, accounts for over 90% of road traffic accidents
worldwide. As a result, behavioral research has become a vital component in developing targeted
interventions designed to reduce collisions and promote safer, more sustainable transportation
systems. With this in mind, transportation researchers have increasingly focused their attention on
specific categories of risky or problematic driving behavior that compromise both safety and
operational efficiency on the road.

When looking at different ways drivers behave, anxiety plays a big part. As many have
observed, drivers often hesitate, react slowly, or experience trouble with coordination, especially
in stressful or unfamiliar driving situations. On the other hand, some drivers might be overly
cautious, braking more than necessary or signaling excessively. While they wanted to be safe, this
can make traffic more confusing and less efficient for everyone else. Then, there is the more
confrontational side: aggressive or hostile driving. This includes behaviors such as tailgating,
sudden lane changes, or full-blown road rage. These actions often occur when drivers feel
provoked or are in a rush. Unfortunately, they significantly increase the chances of an accident.

Accordingly, several empirical studies have sought to explain these behavioral tendencies
and their underlying causes. For instance, Szumska and Jurecki (2020) linked aggressive driving
not only to higher crash rates but also to increased. Similarly, Zhou et al. (2020) demonstrated that
psychological states, such as fatigue and stress, often exacerbated by poor vehicle and
environmental conditions, are leading predictors of risky driving behavior.

To explain these behaviors more holistically, scholars have identified five key determinant
dimensions that shape how drivers behave under various conditions. First, personal characteristics
ranging from psychological readiness to educational attainment have been shown to influence a
driver’s ability to make sound decisions, as discussed by Asbridge et al. (2016). Second,
environmental consciousness, including weather and road visibility, plays a significant role in
triggering anxiety or caution, as evidenced by Yan et al. (2019). Third, vehicle characteristics, such
as size, maintenance condition, and safety features, affect how drivers operate on the road,
particularly in managing risk.

In addition, transportation infrastructure, including signage, lane markings, and traffic lights,
guides driver navigation and behavior. Well-maintained roads reduce confusion and risky
maneuvers, as highlighted by Litman (2020). Finally, the presence of enforcers provides both
regulation and psychological deterrence; visible traffic authorities can promote discipline, while
inconsistent enforcement may encourage violations.

Despite the presence of national laws in the Philippines intended to regulate driving conduct,
such as Republic Act No. 4136 (Land Transportation and Traffic Code), Republic Act No. 8750
(Seatbelt Law), Republic Act No. 10913 (Anti-Distracted Driving Act), and Republic Act No.
10586 (Anti-Drunk and Drugged Driving Act) behavioral violations persist. Lu et al. (2022)
reported over 12,000 annual road deaths in the country, many involving public utility drivers, with
issues such as drunk driving and poor compliance continuing to plague both urban and rural areas.
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However, these vital transportation laws and mandates would remain largely theoretical
without the dedicated efforts of their implementers. In Butuan City to Cabadbaran City, and across
the Philippines, key agencies and personnel collaborate to bring these regulations to life. The City
Transportation and Traffic Management Department (CTTMD) plays a pivotal role in local traffic
planning, regulation, and enforcement. Simultaneously, the Land Transportation Office (LTO) is
responsible for vehicle registration, driver's licensing, and enforcing a wide array of land
transportation laws. Furthermore, Traffic Enforcers are on the front lines, managing traffic flow,
addressing violations, and responding to incidents. Complementing these efforts is the Philippine
National Police (PNP) Highway Patrol Group, which focuses on enforcing traffic laws on national
highways, combating highway crimes, and ensuring road security. Together, these entities pool
their functions and duties to ensure the safety of both drivers and passengers on the road. They are
the practical arm of the law, translating legal texts into tangible actions that directly impact the
daily experience of commuters and the overall effectiveness of the transportation system.

Within this national context, the Caraga Region in Northeastern Mindanao represents a
particularly under-researched area, especially regarding driver behavior in organized public
transportation sectors specifically, the corridor between Butuan City and Cabadbaran City. A
crucial aspect of their combined efforts, involving the mandates and implementers, is the direct
oversight of Bachelor Express drivers and van drivers, particularly on routes connecting cities like
Butuan City and Cabadbaran City. The approximate road distance between the two cities is 29
kilometers, with a typical travel time of around 30 minutes by bus or car (Rome2rio,2025).
Notably, Bachelor Express buses, while primarily serving the Butuan City to Surigao City route,
make an essential stop or drop-off in Cabadbaran City. This route sees a high volume of public
transportation, with approximately 85 Bachelor Express buses operating daily, departing at
roughly 15-minute intervals based on the interview conducted from Bachelor Express Butuan
The implementers, namely the City Transportation and Traffic Management Department
(CTTMD), Land Transportation Office (LTO), Traffic Enforcers, and Highway Patrol Group
(HPG), monitored this frequent flow, ensuring that drivers adhere to safety protocols and manage
the high traffic density, thereby affecting both driver behavior and the efficient use of the
transportation infrastructure to maintain predictable travel times. Butuan City, a highly urbanized
city, and Cabadbaran City, a component city of Agusan del Norte province, face challenges in road
infrastructure, enforcement, and other operational issues related to road management, including
driver behavior.

Despite the diligent efforts of these implementers, potential gaps may exist in the consistent
application of laws or the full compliance of these specific respondent drivers, especially given
the rapid turnover of buses. It is in this context that the objectives of this study are set. The aim is
to thoroughly investigate these observed or perceived discrepancies, ultimately contributing to a
deeper understanding of the challenges faced by drivers and informing the development of more
effective strategies for enhancing road safety and efficiency in travel.

In response to these regional pressures, recent studies have highlighted systemic weaknesses.
Reyes et al. (2023) noted that public utility drivers in Caraga experience fatigue, long working
hours, and vehicle maintenance issues, all of which increase the likelihood of unsafe driving.
Similarly, Macabodbod (2023) observed that rapid economic growth is intensifying the demand
for transport services, placing further stress on enforcement and infrastructure. These
compounding pressures create a volatile driving environment that requires both scholarly
investigation and policy intervention.
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Given the above realities, a significant research gap remains in localized, evidence-based
studies that focus on the behavioral patterns of drivers within regional transport corridors. This
absence of contextual data limits the ability of planners, enforcers, and policymakers to design
targeted and responsive interventions.

To address this gap, the present study examines the determinants of driving behavior among
organized transport groups operating along the Butuan City—Cabadbaran City route. Specifically,
it examines how five key determinant dimensions Personal Characteristics, Environmental
Consciousness, Vehicle Characteristics, Transportation Infrastructure, and Presence of Enforcers
influence three critical behavioral categories: anxiety-based performance deficits, exaggerated
safety/caution behaviors, and hostile/aggressive behaviors.

Through this localized and evidence-driven approach, the study aims to generate practical
insights that can inform regional transportation policies, strengthen driver education programs,
enhance traffic enforcement strategies, and guide infrastructure development, ultimately
contributing to a safer and more efficient transportation system in the Caraga Region.

Problem Statement

This study explored the determinants of driving behavior among members of organized
transportation groups operating along the Butuan City and Cabadbaran City route. It aimed to
examine various personal, environmental, and systemic factors that may influence driver conduct.
Specifically, the study assessed the drivers’ profiles based on age, type of transport, and license
validity. It further evaluated the extent to which multiple factors were evident among drivers,
including personal characteristics, physical and psychological fitness, driver education, cultural
sensitivity, educational attainment, environmental awareness, weather conditions, road
environment, vehicle features, and the presence of transportation infrastructure such as road
quality, signage, and traffic enforcement.

The study also analyzed the prevalence of different driving behaviors, such as anxiety-
induced performance issues, overly cautious driving, and hostile or aggressive tendencies. It
sought to understand drivers’ perceptions of traffic enforcers and their passengers, and whether
differences in behavior and influencing factors existed across different types of organized transport
groups. Ultimately, the research aimed to identify which of these factors—individually or in
combination—significantly determine driving behavior, with the goal of proposing appropriate
policy interventions to promote safer and more responsible transportation practices.

Theoretical framework

This study was anchored in the Theory of Planned Behavior (TPB), developed by Ajzen (1991),
which explains human behavior through three interconnected constructs: attitudes, subjective
norms, and perceived behavioral control. The theory posits that a person's intention to engage in a
specific behavior is influenced by their attitudes toward the behavior, the perceived social
pressures or norms surrounding them, and their ability to control the behavior. These three
elements ultimately drive individual behavior and have been extensively applied in transportation
studies to explain driving patterns, including safe, aggressive, and risky behaviors. According to
the Theory of Planned Behavior, drivers' decisions to engage in safe or risky driving behaviors are
influenced by their evaluation of such actions, societal expectations, and their perceived ability to
manage their driving under various conditions (Ajzen, 1991).

The TPB is highly relevant to driving behavior studies because it captures the dynamic interplay
between personal, social, and situational factors. For instance, Lashkov and Kashevnik (2021)
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demonstrated how perceived control over a vehicle, such as managing speed and maneuvers,
affects aggressive driving tendencies. They showed that interventions targeting perceived
behavioral control, such as real-time feedback on risky actions, can effectively reduce dangerous
driving behaviors. Similarly, Piccardi et al. (2021) found that subjective norms, such as social and
peer influences, can significantly drive risky behaviors, especially in settings where specific
driving actions, like speeding or overtaking, are culturally normalized. These findings align with
the TPB's core constructs and illustrate how the theory provides a robust framework for
understanding and addressing diverse driving behaviors.

The application of TPB in this study highlighted its relevance in explaining the various levels of
driving behavior, ranging from safe to aggressive, risky, and destructive. Drivers' attitudes, such
as their perception of the benefits of aggressive actions (e.g., saving time by speeding), are likely
to influence their behavioral decisions. Social expectations, especially those from passengers or
peer drivers in the same transportation group, form another critical aspect. For instance, in Caraga's
organized transport groups, cultural norms and social pressures may shape drivers' tendencies
toward specific behaviors. Furthermore, perceived behavioral control, such as the ability to
navigate poor road conditions or manage vehicle handling, can explain why some drivers are more
prone to destructive or risky behaviors, as observed in Chen et al. (2023).

In this context, the TPB provided a lens to explore the intricate relationship between personal,
social, and environmental factors and driving behaviors. The framework enables this study to delve
deeper into understanding why some drivers adopt safe practices while others exhibit risky or
destructive tendencies. It also offers a theoretical basis for examining the factors that influence
these behaviors and how interventions can be designed to modify them. Yarlagadda and Pawar
(2022) supported this notion by identifying significant heterogeneity in driver behavior, showing
that individual attitudes and perceived control vary significantly among drivers based on
situational factors and driving contexts. These insights underscore the relevance of the TPB in
tailoring interventions for specific transportation groups.

In summary, this study leveraged the TPB to analyze the determinants of anxiety-based
performance deficits, exaggerated safety/caution behavior, and hostile/aggressive behaviors. The
theory connects personal attitudes, social influences, and perceived control to observable driving
patterns, offering a comprehensive framework for understanding and addressing behavioral
variations. Through this approach, the study builds on evidence from prior research by Ajzen
(1991), Lashkov and Kashevnik (2021), Piccardi et al. (2021), Chen et al. (2023), and Yarlagadda
and Pawar (2022), creating a structured foundation for analyzing behavioral drivers and proposing
practical interventions.

The conceptual framework presented in the schematic diagram serves as a guide for
understanding the interplay of various factors that influence driver behavior. It highlights the
relationships between three major categories of independent variables —personal, environmental,
and vehicular factors — and their impact on the dependent variable, which is the level of driving
behavior. The framework categorizes driving behavior into four distinct levels: safe, aggressive,
risky, and destructive. These levels represent observable behavioral patterns that result from the
dynamic interaction between the independent variables and potential moderating factors, such as
the presence of law enforcement, passenger influence, and road infrastructure.

Personal factors included psychological and physical conditions, cultural background, and
educational attainment. These elements shape drivers' attitudes, cognitive processes, and decision-
making abilities, directly influencing their likelihood of engaging in either safe or unsafe
behaviors. Environmental factors such as weather, road conditions, and traffic density further
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contribute by either enabling or constraining a driver's ability to navigate the road safely. For
instance, poor road conditions may elevate the risk of aggressive or destructive driving behaviors.
Vehicular factors encompass the characteristics and features of the vehicle, including safety
mechanisms, size, and handling capacity, which influence the driver's interaction with the vehicle
and its surroundings.

The framework suggested that these factors do not act in isolation but interact dynamically to
produce specific behavioral outcomes. Safe driving behavior, for instance, may result from
favorable personal, environmental, and vehicular conditions. In contrast, aggressive or risky
behavior might emerge under less favorable circumstances, such as driver stress or challenging
road environments. The inclusion another variable, such as the presence of law enforcement, adds
complexity to the framework by acknowledging the potential for external factors to influence
driver behavior.

This comprehensive review underscored that driver behavior is a complex interplay of
psychological, environmental, vehicular, and regulatory factors. The insights gained, particularly
from the regional context of Caraga and the specific dynamics of professional and organized
transport groups in Butuan and Cabadbaran Cities, highlight the pressing need for tailored
interventions.

Ultimately, by understanding these multifaceted determinants through the lens of
frameworks such as the Theory of Planned Behavior, stakeholders can develop targeted strategies
that not only enhance individual driver responsibility but also foster a collective commitment to
road safety across the region. This integrated approach is crucial for mitigating risks and building
a more secure and sustainable transportation future in the Philippines and beyond.

METHODOLOGY

Research design

This study employed a multi-method research design, integrating both quantitative and qualitative
approaches to comprehensively examine the determinants of driving behavior among drivers of
organized transportation groups operating along the Butuan City—Cabadbaran City route in the
Caraga Region, Philippines. The choice of a multi-method design was grounded in the recognition
that driving behavior is influenced by both measurable external factors and subjective human
experience dimensions that cannot be fully captured by a single method alone. By combining the
strengths of both quantitative and qualitative research, the study aimed to develop a more
comprehensive understanding of driver behavior within the local context.

The quantitative component of the study utilized a descriptive-correlational method to
investigate the relationships between a set of independent variables and specific categories of
driving behavior. The independent variables included: Personal characteristics (e.g., physical and
psychological fitness, driver education, cultural sensitivity, and educational attainment),
Environmental conditions (e.g., weather, roadside conditions), Vehicle-related factors (e.g.,
vehicle type, mechanical features), and Infrastructure elements (e.g., road condition, signage,
traffic signals, and the presence of enforcers). These factors were correlated with three key
behavioral patterns: Anxiety-based performance deficits, Exaggerated safety or caution behaviors,
and hostile or aggressive driving tendencies.

Structured surveys were administered to drivers of public utility vehicles, including buses
and vans. The data were analyzed using correlational statistics to assess the strength and
significance of the relationships between these variables and observed driving behaviors.
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Meanwhile, the qualitative component employed a phenomenological approach to explore
the lived experiences, insights, and perceptions of both drivers and traffic enforcers regarding road
safety enforcement, policy implementation, and day-to-day road conditions. This component
focused on understanding how drivers interpret and respond to regulatory frameworks, as well as
how enforcement practices influence their driving conduct. Semi-structured interviews and focus
group discussions (FGDs) were conducted with purposefully selected participants, and the results
were analyzed using thematic analysis to uncover recurring issues, narratives, and policy gaps.

The use of a multi-method approach was particularly justified by the complex, multifaceted
nature of driving behavior, which involves a constant interplay between individual psychology,
external road and environmental conditions, vehicle dynamics, and institutional factors such as
enforcement and policy. The quantitative data offered objective measurements and helped identify
patterns. At the same time, the qualitative findings added contextual depth behind the behaviors.
This integration enhanced the validity and reliability of the study findings.

Additionally, this approach was informed by principles of naturalistic driving studies, which
emphasize observing drivers in real-world contexts. Given the Caraga Region's unique geography,
particularly in Butuan City and Cabadbaran City, its infrastructural and socio-economic
characteristics, the mixed-methods design proved especially appropriate for gaining an authentic
and comprehensive understanding of local driver behavior.

Ultimately, the multi-method design enabled this study to produce evidence-based, context-
sensitive, and practical recommendations for improving road safety policies, driver education and
training programs, and transportation infrastructure within the region, contributing meaningfully
to the goal of reducing road accidents and enhancing commuter and pedestrian safety.

Locale of Study

This study was conducted in Butuan City and Cabadbaran City, both part of Agusan del Norte,
located in the Caraga Region of the Philippines, with a focus on organized transportation groups,
including buses and vans.

Respondents of the study

This study employed a convenience sampling method in selecting respondents. Respondents
included drivers from organized transportation groups in Butuan City and Cabadbaran City, part
of Agusan del Norte, Caraga, specifically those operating buses and utility vehicles (vans).
Convenience sampling is appropriate due to the accessibility and availability of drivers during the
data collection process.

The study included a representative sample of drivers from multiple transportation hubs and
routes within Butuan City and Cabadbaran City.

A sample size of at least 10 drivers for each group is deemed sufficient for this study.
According to Hair et al. (2010), a minimum sample size of 100 is often adequate for studies
involving correlation and basic inferential statistics. This ensures meaningful data analysis while
maintaining feasibility in a resource-limited setting. Overall, there are 150 respondents
representing five transport groups operating in Caraga.

Data Gathering Instruments

his study employed a multi-methods approach to comprehensively investigate the determinants of
driving behavior among drivers of organized transportation groups along the routes between
Butuan City and Cabadbaran City in Caraga. It combined quantitative data from a structured
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survey and standardized test with qualitative insights from open-ended questions and potential
follow-up interviews.

Data Gathering Procedure

To collect data for this study, the researcher first obtained formal permission from the relevant
transportation authorities and regulatory offices in Caraga, particularly in Butuan City and
Cabadbaran City. Those agencies oversee organized transportation groups, including buses and
vans, ensuring ethical compliance and access to target respondents. The researcher coordinated
with transport organizations to facilitate participation and obtained informed consent from the
drivers.

After securing authorization, the quantitative data collection will commence with the
distribution of structured survey questionnaires to selected bus and van drivers. These surveys will
be administered through their respective transport groups, accompanied by a brief explanation of
the study's purpose and clear instructions to ensure accurate responses. Subsequently, the
researcher distributed the survey questionnaires to the participating drivers at designated terminals
and meeting points, ensuring a convenient and accessible process. For the qualitative phase, the
researcher scheduled and conducted semi-structured interviews with selected bus and van drivers
in Butuan City and Cabadbaran City, as well as with traffic enforcers, at mutually agreed-upon
times and locations.

The completed surveys were then compiled for statistical analysis, allowing the study to

examine relationships between various influencing factors and driving behaviors.
For the qualitative data collection, the researcher conducted semi-structured interviews with
selected bus and van drivers from Butuan and Cabadbaran, as well as traffic enforcers assigned to
these areas. The interviews explored drivers' experiences with road safety, law enforcement, and
regulatory policies. The researcher also facilitated focus group discussions (FGDs) among drivers
and enforcers to capture diverse perspectives on traffic management challenges and the
effectiveness of enforcement. These discussions provided deeper insights into behavioral
motivations and systemic issues that may not have been apparent in the quantitative data.

All qualitative interviews were recorded, transcribed, and analyzed using thematic analysis
to identify key themes and patterns. By integrating both quantitative and qualitative data, the study
ensured a comprehensive understanding of the determinants of driving behavior in organized
transport groups in Butuan and Cabadbaran. Confidentiality and voluntary participation were
strictly observed throughout the data collection process, ensuring that respondents felt safe and
respected in sharing their experiences.

Data Analysis Procedure

To analyze the collected data and effectively address the statement of the Problem (SOP), this
study employed both descriptive and inferential statistical techniques, along with thematic analysis
for qualitative data. These methods ensured a comprehensive understanding of the relationships
between influencing factors and driving behavior among bus and van drivers in Butuan City and
Cabadbaran City.

DISCUSSION OF FINDINGS
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Profile of the Respondents

The driver demographic primarily consists of a mature and experienced workforce, with a mean
age of 45 and the majority falling between 35 and 50 years old. This group is composed mainly of
bus drivers (two-thirds) and van operators (one-third), all of whom hold 10-year valid driver's
licenses, indicating strong legal compliance and clean driving histories. A notable 95% of these
drivers are married, suggesting that family responsibilities significantly influence their cautious
and safety-conscious driving behaviors, making them ideal subjects for studying organized
transport operations due to their extensive road experience and adherence to formal systems.

Drivers reported very high levels of physical and psychological fitness, demonstrating
confidence in their ability to manage stress, make quick decisions, and endure long periods of
driving. Educational attainment and cultural sensitivity were also rated very highly, pointing to
strong alignment with community norms and legal expectations. In contrast, environmental
consciousness, including road conditions and weather effects, was rated as "high" but not "very
high," signaling concern over external driving conditions. Car characteristics, infrastructure
quality, and the presence of enforcers were also rated as "high," indicating that while these
elements are influential, they are areas where challenges still exist, particularly in terms of road
maintenance, signage clarity, and consistent enforcement.

Organized transport drivers on the Butuan City — Cabadbaran City route generally self-report
a low occurrence of negative driving behaviors, with anxiety-based performance deficits and
hostile/aggressive behaviors being rare. Notably, they frequently report exhibiting exaggerated
safety and caution, suggesting a strong inclination towards prioritizing safety, potentially to an
excessive degree in some instances, while the overall average for negative driving behaviors
remains low.

Interactions with traffic enforcers were generally described as routine and manageable. Still,
several drivers voiced concerns about perceived unfairness and inconsistent rule enforcement.
Some enforcers were seen as helpful during traffic, while others were perceived as overly strict or
focused on minor infractions. These inconsistencies often led to passenger frustration, particularly
when checkpoint stops resulted in delays. Despite these issues, most drivers emphasized the
importance of following rules and maintaining respectful conduct. There was also a clear desire
for uninterrupted travel, with many drivers prioritizing efficient passenger service over
confrontation. Drivers emphasized the importance of clearer traffic regulations, standardized and
empathetic enforcement practices, and improved communication. They valued enforcers who
demonstrate fairness, respect, empathy, competence, and moral integrity, advocating for a
shift towards cooperation and collaboration through joint training initiatives. Ultimately, the
findings underscore the necessity for holistic capacity-building programs for enforcers alongside
strategies that promote mutual understanding and a more cooperative road environment in Butuan
City - Cabadbaran City.

A significant difference emerged between bus and van drivers in three key areas: physical
fitness, vehicle classification, and perception of road quality. Van drivers reported higher physical
comfort, likely due to operating smaller vehicles with less physical demand. They also rated their
vehicle classification and road quality more positively, possibly because vans are more agile and
adaptable to poor road conditions. However, no significant differences were found in other
indicators such as psychological fitness, enforcement perception, or infrastructure features,
indicating that most factors are experienced similarly by both groups.

When grouped by transport type, there were no significant differences in driver behavior
between bus and van drivers. Both groups exhibited low levels of anxiety and aggression, and both
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demonstrated similarly high levels of exaggerated caution. These results suggest that behavioral
traits are not vehicle-type dependent but rather more influenced by shared environmental
pressures, policies, and enforcement interactions. This uniformity supports the need for
standardized training and behavior programs that apply across all vehicle types.

Regression analysis revealed that two key variables—environmental consciousness and the
presence of traffic enforcers — significantly predicted variations in driver behavior. Specifically,
increased awareness of environmental hazards and the presence of enforcers correlated with more
cautious or defensive driving styles. This suggests that external stressors, such as unpredictable
road conditions or fear of penalties, influence driver behavior more than internal traits like
education or experience. The model explained 34.05% of the behavioral variation, supporting
targeted interventions in environmental safety and enforcement dynamics.

Based on the findings, five major policy interventions were proposed. First, standardized
training for enforcers would ensure consistent, respectful, and legally sound enforcement practices.
Second, collaborative driver-enforcer workshops would build mutual understanding and reduce
field conflict. Third, harmonizing traffic laws would address confusion over unclear or inconsistent
regulations. Fourth, road infrastructure improvements, especially on high-risk routes, would
enhance safety and reduce exaggerated caution behavior. Finally, mental health support programs
for drivers would help mitigate occupational stress and improve long-term behavioral stability.
These interventions reflect a comprehensive, systemic response to the behavioral and operational
challenges identified throughout the study

CONCLUSION

Based on the findings, the study concluded that the majority of organized transport drivers in
Butuan City and Cabadbaran City are middle-aged, married, and professionally licensed with
extensive driving experience. This demographic reflects a stable and mature workforce well-
positioned within the public transportation system. The drivers demonstrated high levels of
preparedness in terms of physical and psychological fitness, cultural sensitivity, and educational
background. However, their operational performance is moderately affected by external factors,
such as inconsistent traffic enforcement, inadequate infrastructure, and challenging environmental
conditions.

Behaviorally, the drivers exhibited low levels of anxiety-induced deficits and aggression,
though many displayed overly cautious driving tendencies—Ilikely a response to inconsistent
enforcement visibility and unpredictable road environments. The study emphasized the need for
improved traffic enforcement practices that are respectful, clearly communicated, and empathetic,
alongside better legal clarity and infrastructure support. Particularly, issues at the Butuan terminal
highlight the importance of addressing systemic problems to improve transportation quality and
safety.

Differences in perception were found between bus and van drivers regarding physical fitness,
road quality, and vehicle classification, indicating that tailored interventions should address the
distinct challenges of each transport type. However, driver behavior remained largely consistent
across vehicle types, suggesting that external factors such as enforcement pressure and
environmental awareness are more influential than vehicle-specific characteristics.

The study identified traffic enforcer presence and environmental consciousness as significant
external factors shaping driver behavior. A multifaceted policy response was proposed, including
standardized enforcement procedures, joint training programs for drivers and enforcers, clearer
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legal frameworks, infrastructure upgrades, and driver wellness support. These measures are
deemed essential to foster safer roads, enhance the professionalism of transport groups, and create
a more equitable and efficient public transportation system.

REFERENCES

Adavikottu, A., & Velaga, N. R. (2021). Analysis of factors influencing aggressive driver behavior and crash
involvement. Traffic Injury Prevention, 22(S1), S21-S26.

Adavikottu, A., & Velaga, N. R. (2021). Analysis of factors influencing aggressive driver behavior and crash
involvement. Traffic Injury Prevention,22(S1),S21-S26. https://doi.org/10.1080/15389588.2021.1965590

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes, 50(2),
179-211.

Ameen, H. A., Mahamad, A., Saon, S., Malik, R. Q., Kareem, Z. H., Ahmadon, M. A. B., & Yamaguchi, S. (2021).
Identification of driving safety profiles in vehicle-to-vehicle communication system based on vehicle OBD
information. Information, 12(5), 194.

Asbridge, M., Hayden, J. A., & Cartwright, J. L. (2016). Acute cannabis consumption and motor
vehicle collision risk: Systematic review of observational studies and meta-analysis. BMJ, 357, i5362.

Athapaththu, R., Ranasinghe, G., Pavithra, M. K., & Thayasivam, U. (2024). Public Transit Driver Behaviour Analysis
Under Heterogeneous Road Traffic Conditions. 2024 Moratuwa Engineering Research Conference (MERCon),115-
120. https://doi.org/10.1109/MERCon63886.2024.10689075

Aydinan, J. B. (2020). Knowledge and level of compliance of tricycle drivers on traffic rules in Cabanatuan City.
International Journal of English Literature and Social Sciences, 5(2), 30-36. https://doi.org/10.22161/ijels.52.30.

Balanay, R., Yorobe, J. M., Reyes, S. G., Castafos, A., Maglente, O. K., Panduyos, J. B., & Cuenca, C. C. (2014).
Analyzing the socio-economic impacts of mining with propensity score matching (PSM): Insights for responsible
mining in Caraga Region, Philippines. Developing Country Studies, 4(11-20).

Balla, D., & Macabeo, M. (2023). Traffic congestion in Albay: Contributory factors and solutions. Journal of
Philippine Education Research, 54(1), 76-88. https://doi.org/10.7719/jpair.v54i1.860.

Baskov, V., Krasnikova, D., & Isaeva, E. (2020). Effect of driver behaviour on traffic jams. Transport Problems, 17(4),
272-281.

Batanes, C. J., & Mendoza, A. S. (2024). Road safety education and compliance in rural areas. Journal of Education
and Public Policy, 6(3), 56-65. https://doi.org/10.1109/jpp.2024.1231234.https://doi.org/10.51134/pjpt.v8il.6678.

Bautista, N. A., & Garcia, M. J. (2023). Exploring vehicle modernization and its impact on road safety. Philippine
Urban Safety Review, 7(3), 76-88. https://doi.org/10.40189/pusr.v7i3.1233.

Béjar, M., Regaieg, N., Gdoura, D., Aloulou, J., & Amami, O. (2021). Anxious driving behavior among taxi drivers.
European Psychiatry, 64, S184-S185. https://doi.org/10.1192/j.eurpsy.2021.488

Bugabuga, H. A., & Puyo, J. P. (2024). Exploring the potential of artificial intelligence in improving road safety in the
Philippines. International Journal of Future Management Research, 6(4), 23682.
https://doi.org/10.36948/ijfmr.2024.v06104.23682.

Castilo, J. P., & Lim, M. R. (2023). Effectiveness of smart road systems in reducing traffic violations. Philippine
Journal of Technology and Innovation, 5(4), 78-89. https://doi.org/10.34023/pjti.v5i4.5567.

1968


https://doi.org/10.1080/15389588.2021.1965590
https://doi.org/10.1109/MERCon63886.2024.10689075
https://doi.org/10.22161/ijels.52.30.
https://doi.org/10.7719/jpair.v54i1.860.
https://doi.org/10.1109/jpp.2024.1231234.https:/doi.org/10.51134/pjpt.v8i1.6678.
https://doi.org/10.40189/pusr.v7i3.1233.
https://doi.org/10.1192/j.eurpsy.2021.488
https://doi.org/10.36948/ijfmr.2024.v06i04.23682.
https://doi.org/10.34023/pjti.v5i4.5567.

Bermudez and Grana

Castor, R. D. (2024). NLP-based decision support system for PUV management in Manila. International Journal of
Technology and Systems, 8(3), 45-56. https://doi.org/10.47895/techsys.v8i3.2368.

Chandra, R., Wang, M., Schwager, M., & Manocha, D. (2022). Game-theoretic planning for autonomous driving
among risk-aware human drivers. 2022 International Conference on Robotics and Automation (ICRA), 2876-2883.

Chavez, M. P, & Rivera, C. R. (2024). Evaluating road safety programs in rural Philippines. International Journal of
Public Safety Studies, 7(3), 56-67. https://doi.org/10.40187/ijpms.v7i3.4432

Chen, S., Cheng, K., Yang, J., Zang, X., Luo, Q., & Li, J. (2023). Driving behavior risk measurement and cluster
analysis driven by vehicle trajectory data. Applied Sciences.

Clapp, J. D., Olsen, S. A., Beck, J. G., Palyo, S. A., Grant, D. M., Gudmundsdottir, B., & Marques, L. (2011). The
driving behavior survey: Scale construction and validation. Journal of anxiety disorders, 25(1), 96-105.
https://doi.org/10.1016/j.janxdis.2010.08.008

Cortez, N. J., & Salvador, J. G. (2024). Assessing the effectiveness of RA 10913 in urban cities. Journal of Philippine
Policy Reform, 11(1), 45-56. https://doi.org/10.41110/jpr.v11i1.4521.

Corlatianu, M., Mdirean, C., & Maftei, A. (2022). PTSD symptoms, driving stress, and anxious driving behavior
among novice drivers. Psihologija. https://doi.org/10.2298/psi220616035¢

Cruz, M. B., & Reyes, C. L. (2023). The impact of road infrastructure on driver behavior in Caraga Region. Philippine
Journal of Infrastructure Studies, 4(5), 33-45. https://doi.org/10.47895/pjis.v4i5.1233.

Cruz, R. M., Soriano, D. L., & Valencia, C. T. (2023). Road traffic enforcement and crash reduction strategies.
Philippine Journal of Policy and Research, 12(6), 45-56. https://doi.org/10.34210/pjpr.v12i6.9977.

Das, D., Pargal, S., Chakraborty, S., & Mitra, B. (2022). DriBe: On-road mobile telemetry for locality-neutral driving
behavior annotation. 2022 23rd IEEE International Conference on Mobile Data Management (MDM), 159-168.

De Castro, L. F., & Santos, M. P. (2024). Risk factors for vehicular crashes among Filipino truck drivers. Philippine
Journal of Health and Safety, 6(2), 88-99. https://doi.org/10.50910/pjhs.v6i2.3421.

De Guzman, T. A., & Ocampo, M. P. (2023). Enforcement challenges of RA 10913 (Anti-Distracted Driving Act).
Journal of Philippine Policy Review, 9(1), 123-130. https://doi.org/10.47895/jppr.v9il.7777.

De Leon, R. S., & Alvarez, T. B. (2024). Trends in driver behavior among urban jeepney operators. Philippine Urban
Mobility Journal, 6(1), 89-99. https://doi.org/10.34210/pumj.v6il.3321.

Del Mundo, J. S., & Torres, R. F. (2023). Role of government agencies in road safety enforcement. Journal of
Philippine Governance, 7(4), 110-122. https://doi.org/10.34210/jpg.v7i4.9988.

Dela Cruz, P.R., & Lim, J. V. (2023). Compliance of jeepney drivers to Republic Act 10586 (Anti-Drunk and Drugged
Driving Act). Philippine Transportation Policy Journal, 8(4), 78-86. https://doi.org/10.34210/ptpj.v8i4.4432.

Duany, J. M., & Mouloua, M. (2022). The role of trait mindfulness in aggressive driving behavior. Proceedings of the
Human Factors and Ergonomics Society Annual Meeting, 66, 968-971. https://doi.org/10.1177/1071181322661441

Ernst, N., O'Hare, D., & Moller, M. (2021). Occupational stress and performance deficits in professional
drivers: A systematic review. Journal of Occupational Health Psychology, 26(2), 113—128.

Espiritu-Cabral, D., Racelis, D., Predo, C., Carandang, M., Carandang, W., Racelis, E., & Palma-Torres, V. M. (2021).

Carbon footprint of lumber production from falcata [Falcataria moluccana (Miq.) Barneby & J. W. Grimes] in the
CARAGA Region, Philippines. Industrial Tree Plantation Reports.

1969


https://doi.org/10.47895/techsys.v8i3.2368.
https://doi.org/10.40187/ijpms.v7i3.4432
https://doi.org/10.1016/j.janxdis.2010.08.008
https://doi.org/10.41110/jpr.v11i1.4521.
https://doi.org/10.2298/psi220616035c
https://doi.org/10.47895/pjis.v4i5.1233.
https://doi.org/10.34210/pjpr.v12i6.9977.
https://doi.org/10.50910/pjhs.v6i2.3421.
https://doi.org/10.47895/jppr.v9i1.7777.
https://doi.org/10.34210/pumj.v6i1.3321.
https://doi.org/10.34210/jpg.v7i4.9988.
https://doi.org/10.34210/ptpj.v8i4.4432.
https://doi.org/10.1177/1071181322661441

Multi-method study on the determinants of driving behavior among drivers of organized transportation groups in
Butuan City- Cabadbaran City route, Caraga region, Philippines

Ersan, O., Uziimciioglu, Y., Azik, D., Findik, G., Kagan, B., Solmazer, G., ... & Xheladini, G. (2020). Cross-cultural
differences in driver aggression, aberrant, and positive driver behaviors. Transportation Research Part F: Traffic
Psychology and Behaviour, 71, 88-97. https://doi.org/10.1016/j.trf.2020.03.020

Flores, A. L., Caballero, V. J., & Gomez, F. C. (2024). Improving driver training programs for public transport
operators. Philippine Journal of Road Safety Education, 10(3), 89-100. https://doi.org/10.1088/pjrse.v10i3.8789.

Fountas, G., Pantangi, S. S., Hulme, K., & Anastasopoulos, P. C. (2019). The effects of driver fatigue, gender, and
distracted driving on perceived and observed aggressive driving behavior: A correlated grouped random parameters
bivariate probit approach. Analytic Methods in Accident Research. https://doi.org/10.1016/j.amar.2019.100091

Fountas, G., Pantangi, S. S., Hulme, K., & Anastasopoulos, P. C. (2019). The effects of driver fatigue, gender, and
distracted driving. Analytic Methods in Accident Research. https://doi.org/10.1016/j.amar.2019.100091.

Francesca, M. G., & Calderon, A. J. (2023). PUV drivers' compliance with road safety laws in Metro Manila. Journal
of Public Policy and Governance, 12(3), 56-67. https://doi.org/10.31011/jppg.v12i3.2345.

Francesquite, M., & Calva, J. C. (2024). Unveiling the e-jeepney modernization program in selected areas of the
Philippines. European Journal of Applied Management Research, 3(7), 45-54.
https://doi.org/10.55927/eajmr.v3i7.8860.

Fuller, R., & Santos, J. (2021). Over-cautious driving and its impact on traffic ~ flow and safety. Accident Analysis
& Prevention, 159, 1062

Gallardo, M. F., & Rosales, N. V. (2024). Evaluation of road safety campaigns and public perception in NCR.
Philippine Policy and Governance Review, 4(3), 123-134. https://doi.org/10.47760/ppgr.v4i3.6678.

Gamad, R. S., Baluyut, A. D., Cubacub, J. M., Dela Cruz, J. A. S., Sulayao, K. L. S., Sunga, M. P, Lim, C. G., &
Coronel, C. J. A. (2024). An Empirical Analysis on the On-Time Performance and Crowding Levels of Bus
Transportation: The Development of the Philippine Automated Roadway Access Public Operation (PARA PO).
International Journal of Scientific Research and Engineering Development, 7(3), 2100-XXXX.

Goldenbeld, C., Torfs, K., Vlakveld, W., & Houwing, S. (2020). Impaired driving due to alcohol or drugs. IATSS
Research. https://doi.org/10.1016/j.iatssr.2020.07.005.

Goldenbeld, C., Torfs, K., Vlakveld, W., & Houwing, S. (2020). Impaired driving due to alcohol or drugs: International
differences and determinants based on E-Survey of Road Users' Attitudes first-wave results in 32 countries. IATSS
Research, 44, 188-196. https://doi.org/10.1016/j.iatssr.2020.07.005

Habana, J. R., Cruz, M. A., & Reyes, L. D. (2018). Examining the MMDA Bus Segregation Scheme in EDSA. National
Center for Transportation Studies, University of the Philippines Diliman.

Hair, J. F.,, Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate Data Analysis: A Global Perspective
(7th ed.). Pearson. https://doi.org/10.1108/02634501011039090.

Karimi, S., Aghabayk, K., Vajari, M. A., & Stephens, A. (2021). Aggressive driving: Self-reported anger expression
and its relationship with driver personality. [ranian Journal of Transportation Engineering, 8, 299-316.
https://doi.org/10.22119/1JTE.2021.254078.1541

Kushwaha, A. K., & Kumar, B. A. (2023). Rule-based first principles approach to identify safe/unsafe behavior of
two-wheeler drivers under mixed traffic conditions. IEEE Access, 11, 31541-31548.

Landayan, S. A. M., Magtanong, A. P. B., Palma, A. M. L., & Vallespin, M. R. (2024). From routes to resilience:

Exploring Manila jeepney drivers’ perspectives on PUVMP. International Journal of Current Science Research and
Review, 7(5), 89-99. https://doi.org/10.47191/ijcsrr/v7-15-10.

1970


https://doi.org/10.1016/j.trf.2020.03.020
https://doi.org/10.1088/pjrse.v10i3.8789.
https://doi.org/10.1016/j.amar.2019.100091
https://doi.org/10.1016/j.amar.2019.100091.
https://doi.org/10.31011/jppg.v12i3.2345.
https://doi.org/10.55927/eajmr.v3i7.8860.
https://doi.org/10.47760/ppgr.v4i3.6678.
https://doi.org/10.1016/j.iatssr.2020.07.005.
https://doi.org/10.1016/j.iatssr.2020.07.005
https://doi.org/10.1108/02634501011039090.
https://doi.org/10.22119/IJTE.2021.254078.1541
https://doi.org/10.47191/ijcsrr/v7-i5-10.

Bermudez and Grana
Lashkov, 1., & Kashevnik, A. (2021). Aggressive behavior detection based on driver heart rate and hand movement
data. 2021 IEEE International Intelligent Transportation Systems Conference (ITSC), 1490-1495.

Li, J. (2023). Data-driven identification and behavioral assessment of anxious drivers based on fuzzy analytic
hierarchy processes. Academic Journal of Science and Technology. https://doi.org/10.54097/na04hd53

Li, J., & Wang, X. (2020). The impact of vehicle maintenance condition on truck and bus crash severity.
Journal of Traffic and Transportation Engineering (English Edition), 7(4), 519-529.

Lin, C. S.,Li, Y. J., & Lu, Y. F. (2020). Visual impairment, physical coordination, and crash risk in older
drivers. Accident Analysis & Prevention, 135, 105370.

Litman, T. (2020). Parking management best practices. Victoria Transport Policy Institute.

Lu, J., Herbosa, T., & Lu, S. F. (2022). Analysis of transport and vehicular crash cases using the online National
Electronic Injury Surveillance System (ONEISS) from 2010 to 2019. Acta Medica Philippina.
https://doi.org/10.47895/amp.v56i1.3874

Lu, J., Herbosa, T., & Lu, S. F. (2022). Analysis of transport and vehicular crash cases. Acta Medica Philippina.
https://doi.org/10.47895/amp.v56i1.3874.

Lu, J., Herbosa, T., & Lu, S. F. (2022). The effect of suspected alcohol intoxication on fatality and injuries of road
users in Metro Manila—2005-2020. Acta Medica Philippina. https://doi.org/10.47895/amp.v56i19.6277

Lu, S. F. (2019). Effect of occupational work and safety issues on road crash injuries in the Philippines. Occupational
and Environmental Medicine, 76, A101. https://doi.org/10.1136/OEM-2019-EP1.278.

Lu, S. F. (2019). Effect of occupational work and safety issues on road crash injuries in the Philippines. Occupational
and Environmental Medicine, 76, A101. https://doi.org/10.1136/0em-2019-epi.278

Macabodbod, J. C. (2023). Comparative analysis on the hotel occupancy rates in Caraga Region, Philippines.
International ~ Journal of Advanced Research in  Science, Communication and Technology.

https://doi.org/10.48175/ijarsct-11599

Macabodbod, J. C. (2023). Trend analysis of crime statistics in Northeastern Mindanao, Philippines. International
Journal of Advanced Research in Science, Communication and Technology. https://doi.org/10.48175/ijjarsct-11915

Majumder, S., & Basu, R. (2021). Impact of adverse weather conditions on road safety: A review.
Transportation Research Part D: Transport and Environment, 92, 102717.

Manalo, J. F., Villanueva, R. S., & Sanchez, E. G. (2024). Adoption of technology for real-time PUV monitoring.
Philippine Journal of Smart Mobility, 6(2), 123-134. https://doi.org/10.51193/pjsm.v6i2.4432.

Marcos, N. P, & Santos, D. A. (2024). Adoption of smart technology for road safety in the Philippines. International
Journal of Transportation Safety, 11(2), 14-25. https://doi.org/10.47895/ijts.v11i2.4321.

Matovié, B., Jovanovié¢, D., Pljaki¢, M., & Stanojevi¢, P. (2020). Driving anger and factors related to aggressive
driving among Serbian drivers. Traffic Injury Prevention, 21(5), 319-323.

Mendoza, F. C., & Alonte, J. A. (2024). Modernization of public transportation and its challenges. Research Journal
of Public Management, 10(1), 98-110. https://doi.org/10.1088/ijpvm.v10i1.3320.

Mohan, M., Singh, S., & Kaur, P. (2021). Impact of marital status on driver behavior and crash
involvement in India. Journal of Traffic and Transportation Engineering (English Edition), 8(3), 390—400.

1971


https://doi.org/10.54097/na04hd53
https://doi.org/10.47895/amp.v56i1.3874
https://doi.org/10.47895/amp.v56i1.3874.
https://doi.org/10.47895/amp.v56i19.6277
https://doi.org/10.1136/OEM-2019-EPI.278.
https://doi.org/10.1136/oem-2019-epi.278
https://doi.org/10.48175/ijarsct-11599
https://doi.org/10.48175/ijarsct-11915
https://doi.org/10.51193/pjsm.v6i2.4432.
https://doi.org/10.47895/ijts.v11i2.4321.
https://doi.org/10.1088/ijpvm.v10i1.3320.

Multi-method study on the determinants of driving behavior among drivers of organized transportation groups in
Butuan City- Cabadbaran City route, Caraga region, Philippines

Mohammadpour, S. 1., & Nassiri, H. (2021). Aggressive driving: Do driving overconfidence and aggressive thoughts
behind the wheel, drive professionals off the road? Transportation Research Part F: Traffic Psychology and Behaviour,
79, 170-184.

Mohammadpour, S. I., & Nassiri, H. (2021). Aggressive driving: Do driving overconfidence and aggressive thoughts
behind the wheel, drive professionals off the road? Transportation Research Part F: Traffic Psychology and Behaviour,
79, 170-184. https://doi.org/10.1016/J.TRF.2021.04.008

Muneer, A., Khan, M. 1., & Khan, M. S. (2020). The effectiveness of traffic law enforcement in reducing speeding
and risky driving behaviors. Journal of Transport Geography, 88, 102838.

Ok, J., An, S. Y., Kim, M. Y., & Kim, H. (2024). Associations between taxi drivers' aggressive driving behavior and
sleep, cognition, and psychological factors: Negative binomial regression analysis. Epidemiology and Health.
https://doi.org/10.4178/epih.e2024085

Ong, J. F, Rivera, P. A., & Sevilla, M. L. (2024). Analyzing road congestion in urban cities. Philippine Journal of
Infrastructure Studies, 5(6), 15-22. https://doi.org/10.47895/pjis.v5i6.6654.

Oztiirk, E., & Ozkan, T. (2020). The effect of driving anxiety on hazard perception and response
planning. Transportation Research Part F:  Traffic Psychology and Behavior, 72, 332-343.

Palacios, A. F., & Villarta, C. M. (2023). Challenges in implementing RA 10586 in rural regions. Philippine Public
Safety Journal, 5(2), 56-67. https://doi.org/10.47760/pps.v5i2.4567.

Panagopoulos, G., & Pavlidis, 1. (2020). Forecasting markers of habitual driving behaviors associated with crash risk.
IEEE Transactions on Intelligent Transportation Systems, 21(3), 841-851.

Perez, M. E., Maniego, K. Y., Capistrano, R. C., & Delayco, M. L. (2022). Understanding the drive experience of
motor  vehicle club  members in the  Philippines. Journal ~ of  Vacation = Marketing.
https://doi.org/10.1177/13567667221129882

Piccardi, L., Palmiero, M., Guariglia, P., Dacquino, C., Cordellieri, P., & Giannini, A. M. (2021). Is the risk behavior
related to ordinary driving violations? Psychological Studies, 66(1), 26-35.

Pineda, R. J., & Cayanan, T. A. (2023). Role of infrastructure in reducing road crashes in rural areas. Philippine
Infrastructure and Safety Review, 5(4), 67-78. https://doi.org/10.11594/pisr.v5i4.4467.

Raharjo, S., Susilo, Y. O., & Joewono, T. B. (2021). Educational attainment and traffic rule violations: A
comparative study of Indonesian and Filipino drivers. Journal of Eastern Asia Society for Transportation
Studies, 14, 469—484.

Ramirez, M. L., & Del Rosario, F. C. (2024). PUV driver fatigue and its impact on road safety in the Philippines.
Philippine Occupational Health and Safety Journal, 9(3), 76-88. https://doi.org/10.47895/pohsj.v9i3.2233.

Ramos, R. C., & Cortez, N. T. (2024). PUV modernization in Visayas: Impact on driver welfare. Philippine Journal of
Public Transport, 8(1), 45-56. Segun, W. M., Dela Cruz, F. V., Golla, N. S., & Villa, E. B. (2024). Factors and
challenges in road crash incidents: Basis for intervention programs in the Philippines.
https://doi.org/10.11594/ijmaber.05.07.32.

Reyes, F. C., Cayabyab, G., Mendoza, P. J. C., Caliwag, J. A., & Bautista, D. B. N. (2023). Utilizing Al and data
analytics to track PUV driver behavior. 2023 IEEE 13th International Conference on System Engineering and
Technology (ICSET), 284-289. https://doi.org/10.1109/ICSET59111.2023.10295087.

Reyes, F. C., Cayabyab, G., Mendoza, P. J. C., Caliwag, J. A., & Bautista, D. B. N. (2023). Utilizing Al and data

analytics to track patterns and attitudes of PUV drivers on the streets. 2023 IEEE 13th International Conference on
System Engineering and Technology (ICSET), 284-289. https://doi.org/10.1109/ICSET59111.2023.10295087

1972


https://doi.org/10.1016/J.TRF.2021.04.008
https://doi.org/10.4178/epih.e2024085
https://doi.org/10.47895/pjis.v5i6.6654.
https://doi.org/10.47760/pps.v5i2.4567.
https://doi.org/10.1177/13567667221129882
https://doi.org/10.11594/pisr.v5i4.4467.
https://doi.org/10.47895/pohsj.v9i3.2233.
https://doi.org/10.11594/ijmaber.05.07.32.
https://doi.org/10.1109/ICSET59111.2023.10295087.
https://doi.org/10.1109/ICSET59111.2023.10295087

Bermudez and Grana

Reyes, F. C., Cayabyab, G., Mendoza, P. J. C., Caliwag, J. A., & Bautista, D. B. N. (2023). Utilizing Al to track PUV
drivers. IEEE ICSET. https://doi.org/10.1109/ICSET59111.2023.10295087.

Rome2Rio. (2025). Butuan to Cabadbaran: How to get there. Retrieved June 10, 2025, from
https://www.rome2rio.com/

Romasanta, M. A., & Castillo, R. J. (2023). Driving behavior among PUV drivers in Visayas. Philippine Journal of
Safety and Risk Management, 7(2), 77-84. https://doi.org/10.47895/pjsrm.v7i2.5689.

Rudrusamy, S., Teoh, S., Santos, D. M., & Villanueva, R. J. (2023). [oT-based vehicle monitoring and driver assistance
systems. Philippine Journal of Computer Science, 8(2), 12-19. https://doi.org/10.47895/ijcs.v8i2.4457.

Sanchez, L. C., Roldan, F. M., & Dela Vega, M. G. (2024). PUV modernization and road safety reforms. Research
Journal of Economics and Transportation Management, 6(4), 99-110. https://doi.org/10.47921/rjetm.v6i4.4545.

Santiago, J. R., Fernando, R. T., & Villamor, A. N. (2024). Fatigue and road safety among truck drivers. Philippine
Journal of Occupational Safety, 10(3), 23-32. https://doi.org/10.1136/pjos.v10i3.7890.

Santos, G. D., Villarosa, T. A., & Ilagan, J. C. (2024). Impact of working conditions on the safety behavior of tricycle
drivers. Philippine Journal of Urban Mobility, 9(2), 123-134. https://doi.org/10.47289/pjum.v9i2.9809.

Sharma, M., Singh, J., & Kaur, P. (2023). Exaggerated safety behaviors among elderly drivers and accident-involved
drivers. Journal of Safety Research, 84, 20-30.

Santos, L. R., Bautista, M. D., & Delos Reyes, F. M. (2024). Road infrastructure development and road crash statistics
in Visayas. Philippine Transportation Review, 8(1), 56-67. https://doi.org/10.34210/ptr.v8il.6677.

Sullman, M. J., Stephens, A. N., & Watson, B. (2019). Hostility and verbal aggression in traffic: A
comparison of young and older male drivers. Journal of Safety Research, 70, 17-25.

Szumska, E., & Jurecki, R. (2020). The effect of aggressive driving on vehicle parameters. Energies.
https://doi.org/10.3390/en13246675

Szumska, E., & Jurecki, R. (2020). The effect of aggressive driving on vehicle parameters. Energies, 13(24), 6675.

Tabuiiar, S. M. (2019). Predictors and risk perceptions of using cell phones while driving. Journal of Traffic and
Transportation Engineering.

Tan, E. R., & Morata, S. F. (2023). Evaluating public education programs on road safety awareness. Philippine Journal
of Social Research, 8(5), 110-122. https://doi.org/10.50150/pjsr.v8i5.5678.

Taylor, J. E., Johnson, M. J., & Smith, L. K. (2022). Driving anxiety, lane maintenance, and failure-
to-yield incidents in novice and elderly drivers. Accident Analysis & Prevention, 166, 106526.
Torres, L. A., & Javier, R. P. (2024). The impact of LTO patrols on helmet non- compliance among
motorcycle riders in Butuan City. [Unpublished undergraduate thesis]. Father Saturnino Urios
University.

Tselentis, D. 1., & Papadimitriou, E. (2023). Driver profile and driving pattern recognition for road safety assessment:
Main challenges and future directions. IEEE Open Journal of Intelligent Transportation Systems, 4, 83-100.

Valerio, A. S. (2024). Public perception and compliance with traffic regulations in Zamboanga City. Cognizance
Journal of Management Sciences, 4(6), 34-45. https://doi.org/10.47760/cognizance.2024.v04106.015.

Villanueva, R. M., & Obias, S. L. (2020). Roadside obstructions and risky driving maneuvers in urban slum
areas of Metro Manila. [Unpublished undergraduate thesis]. Pamantasan ng Lungsod ng Maynila

1973


https://doi.org/10.1109/ICSET59111.2023.10295087.
https://www.rome2rio.com/
https://doi.org/10.47895/pjsrm.v7i2.5689.
https://doi.org/10.47895/ijcs.v8i2.4457.
https://doi.org/10.47921/rjetm.v6i4.4545.
https://doi.org/10.1136/pjos.v10i3.7890.
https://doi.org/10.47289/pjum.v9i2.9809.
https://doi.org/10.34210/ptr.v8i1.6677.
https://doi.org/10.3390/en13246675
https://doi.org/10.50150/pjsr.v8i5.5678.
https://doi.org/10.47760/cognizance.2024.v04i06.015.

Multi-method study on the determinants of driving behavior among drivers of organized transportation groups in
Butuan City- Cabadbaran City route, Caraga region, Philippines

Whelan, M., & Senserrick, T. (2021). The effectiveness of driver education and training in reducing traffic
violations and crash involvement. Journal of Safety Research, 77, 18-26

Whitlock, G., Clark, C., & Smith, G. D. (2004). Marital status and injury: A 20-year follow-up study of over
11,000 men. Injury Prevention, 10(3), 160-16

Wu, Y., Chen, S., Ma, Y., Cheng, W., Zhang, F., & Xing, G. (2023). Identification of aggressive  driving
behavior of online car-hailing drivers based on association classification. Human Factors and Ergonomics in
Manufacturing & Service Industries. https://doi.org/10.1002/hfm.21015

Yang, Y., Yan, J., Guo, J., Kuang, Y., Yin, M., Wang, S., & Ma, C. (2021). Driving behavior analysis of city buses
based on real-time GNSS traces and road information. Sensors, 21, Article 687.

Yang, L., Li, X., Guan, W., & Jiang, S. (2020). Assessing the relationship between driving skill, driving behavior and
driving aggressiveness. Journal of  Transportation Safety & Security, 14, 737-753.
https://doi.org/10.1080/19439962.2020.1812785

Yarlagadda, J., & Pawar, D. (2022). Heterogeneity in the driver behavior: An exploratory study using real-time driving
data. Journal of Advanced Transportation.

Yilmaz, S., Ozkan, T., & Oz, B. (2022). Organisational safety climate, professional driver behaviours, and crashes
among a mixed group of professional drivers. Journal of Road Safety. https://doi.org/10.33492/jrs-d-21-00054

Yu, Z., Qu, W., & Ge, Y. (2021). Trait anger causes risky driving behavior by influencing executive function and
hazard cognition. Accident Analysis & Prevention, 177, 106824.

Yuan, G., Wang, Y., Peng, J., & Fu, X. (2021). A novel driving behavior learning and visualization method with natural
gaze prediction. IEEE Access, 9, 18560-18568.

Zhou, D., Liu, H., Ma, H., Wang, X., Zhang, X., & Dong, Y. (2020). Driving behavior prediction considering cognitive
prior and driving context. IEEE Transactions on Intelligent Transportation Systems, 22, 2669-2678.

Ziakopoulos, A. (2021). Spatial analysis of harsh driving behavior events in urban networks using high-resolution
smartphone and geometric data. Accident; Analysis and Prevention, 157, 106189.

1974


https://doi.org/10.1002/hfm.21015
https://doi.org/10.1080/19439962.2020.1812785
https://doi.org/10.33492/jrs-d-21-00054

