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ABSTRACT

HOW THE INTERACTION BETWEEN DRIVER AND PASSENGER IS
RELATED TO DRIVER BEHAVIORS? A STUDY BASED ON THE NEWLY
DEVELOPED DRIVER-PASSENGER INTERACTION QUESTIONNAIRE

OZBAY, frem
Ph.D., The Department of Psychology
Supervisor: Assoc. Prof. Dr. Bahar OZ

August 2023, 193 pages

The current study aims to investigate the details of driver-passenger interaction,
determine and define its various sub-concepts, and examine the relationship between
its factors and aberrant and positive driver behaviors by controlling the effects of basic
related demographics variables, types of passengers, and driving skills. The present
study also aimed to provide the literature with a quantitative measurement tool, the
Driver-Passenger Interaction Questionnaire having five different factors; Distraction
and Mental Overload, Sense of Responsibility, Proactive Contribution of Passenger,
Fear of Being Criticized, and Passenger Assistance with Non-Driving Tasks. In
addition to the Driver-Passenger Interaction Questionnaire, a Demographic
Information Form, Passenger Information Form, the Driver Behavior Questionnaire,
and the Driver Skill Inventory were filled out by a total of 317 drivers (163 females,
154 males). Bivariate Correlations, Hierarchical Regression Analyses, and
MANCOVAs were performed to investigate the relationships between study variables.
Results showed that the Fear of Being Criticized was positively related to Errors and

negatively related to Positive Driver Behaviors. Also, the Sense of Responsibility
iv



factor was positively associated with Slips and Lapses and Positive Driver Behaviors.
Moreover, Distraction and Mental Overload and Passenger's Assistance with Non-
Driving Tasks factors were positively related to Slips and Lapses. The results showed
in general that, driver-passenger interactions and driver behaviors were related to each
other. It was also found that at different levels of driver-passenger interaction factors,
differences in driver behavior frequencies are observed. Evaluation of results,
implications, critical remarks, and recommendations for future studies were discussed

in light of related literature.

Keywords: Driver-Passenger Interaction, Driver Behaviors, Driver Skills, Types of

Passenger, Passenger Presence



0z

SURUCU VE YOLCU ARASINDAKI ETKILESIMIN SURUCU
DAVRANISLARIYLA NASIL BiR ILISKiST VARDIR? YENI GELISTIRILEN
SURUCU-YOLCU ETKILESIMI ANKETINE DAYALI BiR CALISMA

OZBAY, Irem
Doktora, Psikoloji Bolimdi
Tez Yoneticisi: Dog. Dr. Bahar OZ

Agustos 2023, 193 sayfa

Mevcut c¢alisma, siiriicii-yolcu etkilesiminin ayrintilarin1 aragtirmayi, cesitli alt
kavramlarini belirlemeyi ve tanimlamay1 ve temel ilgili demografik degiskenlerin,
yolcu tiirlerinin ve siiriis becerilerinin etkilerini kontrol ederek suriicu-yolcu etkilesimi
faktorleri ile anormal ve olumlu siirlicii davraniglar1 arasindaki iligkiyi incelemeyi
amaglamaktadir. Bu calisma ayn1 zamanda literatiire nicel bir 6l¢lim araci olan Siiriicii-
Yolcu Etkilesimi Anketi'nin kazandirmayr amaglamistir. Siiriici-Yolcu Etkilesimi
anketi bes faktorden olusmaktadir; Dikkat Dagitma ve Zihinsel Yiiklenme,
Sorumluluk Duygusu, Yolcunun Proaktif Katkisi, Elestirilme Korkusu ve Siiriis Dis1
Gorevlerde Yolcu Yardimi. Surticl-Yolcu Etkilesimi Anketi'ne ek olarak, Demografik
Bilgi Formu, Yolcu Bilgi Formu, Siiriicii Davranislari Anketi ve Siirlicii Beceri
Envanteri toplam 317 siiriicii (163 kadin, 154 erkek) tarafindan dolduruldu. Calisma
degiskenleri arasindaki iliskileri arastirmak igin Iki Degiskenli Korelasyonlar,
Hiyerarsik Regresyon Analizleri ve MANCOVA'lar yapildi. Sonuglar, Elestirilme

Korkusunun Hatalar ile pozitif, Olumlu Siirticii Davraniglar1 ile negatif iligkili
Vi



oldugunu gostermistir. Ayrica, Sorumluluk Duygusu faktorii, Kasitsiz Sapmalar ve
Yanilgilar ve Olumlu Siiriicii Davraniglar ile pozitif iligkili bulunmustur. Buna ek
olarak, Dikkat Dagmiklhigi ve Zihinsel Asir1 Yiikleme ile Yolcunun Siiriis Disi
Gorevlerde Yardimci olma degiskenlerinin Kasitsiz Sapmalar ve Yanilgilar de§iskeni
ile pozitif yonde iliskili oldugu gosterilmistir. Sonuglar genel olarak sirlicii-yolcu
etkilesimi ve siirlicii davraniglarinin birbiriyle iligkili oldugunu gostermistir. Siirticii-
yolcu etkilesim faktorlerinin farkli diizeylerinde, siiriicii davranis frekanslarinda da
farkliliklar gozlenmektedir. Sonuclarin degerlendirilmesi, ¢ikarimlar, elestirel

yorumlar ve gelecek c¢alismalar i¢in Oneriler ilgili literatiir 1s181nda tartigilmistir.

Anahtar Kelimeler: Sdrlci-Yolcu Etkilesimi, Siriici Davranislar, Siriicii

Becerileri, Yolcu Tipleri, Yolcunun Varligi
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CHAPTER |

INTRODUCTION

1.1. General Introduction

Road traffic accidents have been reported as one of the major global problems.
Approximately 1.35 million people worldwide lose their lives, and 20-50 million are
injured due to road traffic accidents every year (World Health Organization [WHO],
2018). Although low- and middle-income countries have almost 60% of the world’s
vehicles, 93% of road deaths occur in these countries (WHO, 2018). The consequences
of traffic accidents are similar in Turkiye as in the rest of the world. According to data
from the Turkish Statistical Institute, over 5,600 people died, and approximately
275,000 were injured in traffic accidents in 2021. Even worse, compared to the
previous year, the number of people who lost their lives in traffic accidents increased
by 10.2%. Considering the increase in the world population and mobility, traffic

accidents are inevitably increasing daily and becoming a more severe problem.

Many traffic safety programs and countermeasures are implemented in many countries
to minimize the costs of traffic accidents and maximize traffic safety. For example, the
"Time for Action” Moscow Declaration was published at the First Global Road Safety
Ministerial Conference 2009. Considering the first significant attempt to reduce traffic
fatalities, the document highlighted the importance of protecting vulnerable road users,
particularly pedestrians, cyclists, and motorcyclists. Secondly, the United National
General Assembly has declared the Decade of Action for Road Safety 2021-2030 to
reduce by 50% of deaths and injuries due to road traffic accidents by 2030. This action
plan aimed at increasing road safety by including many components such as safe road
infrastructure, safe vehicles, speed management, and financing. Moreover, the report
prepared jointly by the World Health Organization (WHO) and the World Bank in

2004 emphasized that traffic safety had been a significant public health problem and
1



that increasing traffic safety with the cooperation of different sectors is possible.
Effective intervention strategies such as minimizing exposure to high-risk scenarios,
improving the visibility of vehicles, and setting and enforcing speed limits were

mentioned.

In addition to the studies carried out worldwide, one of the studies to improve traffic
safety in Turkiye is the Traffic Safety Action Plan (2012) prepared by the General
Directorate of Security of the Ministry of Interior. Within the scope of this action plan,
it is the reduction of deaths caused by traffic accidents through implementation such
as education, countermeasures, infrastructure, health services, accident analysis, and
traffic safety campaigns. In the continuation of this action plan in 2012, the 2021-2030
Highway Traffic Safety Strategy Document and Action Plan have been published as a
new period. This official document aimed to develop a system that will compensate
for possible human errors in traffic. While performing these studies in many areas, the
support of the relevant stakeholders was also obtained. Therefore, scientists and
practitioners working in traffic safety should also perceive the environment as an
ecosystem and examine many factors to increase traffic safety. Examining these

factors affecting traffic safety is critical for traffic studies.

1.2. Factors Related to Traffic Safety

In order to ensure the safe mobility of individuals within traffic environments, it is
necessary to examine the elements that constitute these environments and enable
people to reach their destinations securely. Rather than separately analyzing the
potential effects of various causes on traffic safety, the focus is on understanding their
interactions. Haddon (1972) introduced a matrix that categorizes human,
environmental, and vehicular factors as three critical factors for road safety. Within
this matrix, these three fundamental elements were further classified as a pre-accident,
moment of accident, and post-accident. Although additional elements have been
identified over the years, these three primary categories have continued to be studied
under the same names and in the same order of importance for many years. In studies
conducted worldwide, the causes of traffic accidents were described in terms of these
three elements (Evans, 1991; Oppenheim & Shinar, 2011).



Human factors, the first factor, were defined as road users’ characteristics like age,
sex, education, medical conditions, fatigue, impulsiveness, drunk driving, speeding,
aggressiveness, anxiousness, motivations, attitudes, values, beliefs, and cognitive
skills. The second factor, environmental factors, consists of the elements related to
road design, land use, weather condition, roadside object, travel time, lighting, road
conditions, obstacles on the road, traffic flow or density, and social environment such
as passengers. The last factor focuses on vehicle-related aspects, including features
such as braking system, weightiness, handling, a segment of the vehicle, and vehicle
in-equipment. These three fundamental elements of traffic accidents and their detailed

examples can be seen in Figure 1.

Human factors were among the leading causes of traffic accidents (Shinar, 1978;
Rumar, 1985). Similarly, the findings of studies conducted in Tirkiye on the causes of
road traffic accidents have consistent with other studies’ findings (Selimoglu, 2014).
According to Traffic Statistics Bulletin, published annually by the General Directorate
Security, the most frequent causes of traffic accidents in Tlrkiye were drivers,
pedestrians, vehicle faults, passenger, and road defects, respectively, in 2022. In the
studies on traffic safety, the emphasis is placed only on human and human error; from
the point of view of current studies, it may be insufficient to focus on a single area.
For this reason, human factors in driving should be evaluated together with other
factors with which they interact (Oz & Demirutku, 2018).

The environmental factor has three components: physical, social, and cultural. Factors
such as road design, speed limit adjustment, road surface, road width, and weather
conditions can be listed with the physical environment (Brown et al., 2017). On the
other hand, cultural environment in the context of traffic culture can be defined as the
reactions and behaviors of road users in the traffic environment that is formed by the
combination of a country’s national, economic, and individual characteristics and
practices, such as education and countermeasures for safe transportation (Oz, 2011).
Finally, the social environment includes all the factors related to how road users'
emotions, thoughts, and behaviors are affected by those of other road users (Oz &
Demirutku, 2018).



The current study examined the relationship between two essential elements of road
safety; human and environmental factors. That is, it is aimed to investigate how driver-
passenger interaction, as a social environment-related factor, is related to driver

behaviors, which is an aspect of human factors in driving.

/ Human Factors \

«Age
*Sex
*Education
*Medical condition
*Fatigue
*Motivations, attitudes

*Values, beliefs
*Cognitive skils
*Alcohol usage

*Speeding
/Environmental Factors\ / Vehicle Factors \
*Weather condition *Braking system
*Travel time *Weightiness
*Road conditions, obstacles | ———————— *Handling
on road «Segment of the vehicle
*Traffic flow or density *\/ehicle in_equipment

*Social environment
\ % \ %

Figure 1. The causes of road traffic accidents. Adapted from Oz, & Demirutku,
2018.

1.2.1. Human Factors in Driving

In traffic safety research, human factors were used as a popular area because of
considering one of the leading causes underlying traffic accidents. Moreover,

considering the expectation that the interventions in this area provide the most
4



effective results, it has been inevitable for the studies to focus on human factors and
their effects. For example, a study investigating human factors in driving revealed that
more than half of accidents occurred due to road users, 57% in the U.S.A. and 65% in
the U.K. (Oppenheim & Shinar, 2011). In addition, when examining the combination
of road users and the other factors that affect them, the rate of road users causing traffic
accidents reaches 95% (Oppenheim & Shinar, 2011). Furthermore, in Tlrkiye, it was
stated that 203,923 of the 234,814 accidents in 2022 were due to drivers (General
Directorate of Security, 2022). In other words, 87% of accidents are due to driver
failure. Examples of these driver failures are; not being able to adapt the speed of the
vehicle to the conditions required by the road, weather, and traffic, not complying with
the transition priority in places where intersections, crossings, and sidewalks are
narrow, failing to comply with lane watching and changing rules, hitting a car from
behind.

Traffic research in human factors has been focused on two main components: driver
behaviors/styles and driving skills/performance. Basically, driver behaviors/styles can
be considered as “what the driver usually does,” whereas driving skills/performance is
“what the driver can do”. In the following sections, detailed information on these two
components of human factors is presented.

1.2.1.1. Driver Behaviors

Driver behaviors were clarified as how drivers prefer to drive; in other words, it
concerned drivers' driving habits (Elander et al., 1993). The importance of examining
driver behaviors is not only about how drivers behave on the road but also about
predicting how drivers react to potential hazards and safety precautions (Donges,
1978). One of the most accessible methods to measure driver behavior is to ask how
the driver behaves, namely the self-report method. Many measurements have been
developed to examine driver behavior over time; the Attention-Related Driving Error
Scale (Ledesma et al., 2010), the Aggressive Driving Behavior Scale (Houston &
Harris, 2003), the Safe Driving Behavior Measure (Classen et al., 2013), Driving
History Scale (Barkley et al., 2002). Many of these were used only within the scope of
a specific study or were not very popular because only a few research groups used
them. Besides many theories and models developed on behaviors, the most popular



model for driver behaviors was made by Reason et al. (1990). According to him,
aberrant driver behaviors were divided into errors and violations, and he assumed that
there were two types of errors based on different psychological bases. Violations are
counted as deliberately aberrant driver behaviors, while errors coincide with driver
distraction or inattention (Precht, Keinath, & Krems, 2017b).

The distinction between errors and violations emerged from developing the
Manchester Driver Behavior Questionnaire (DBQ). The DBQ was developed to
measure five different aberrant driver behaviors; slips, lapses, mistakes, unintended
violations, and deliberate violations (Reason et al., 1990). Thereafter, Parker, Reason,
Manstead, and Stradling (1995) obtained results consistent with the previous study by
reusing the questionnaire and verifying the three-factor structure, such as lapses,
errors, and violations. After the questionnaire was developed, many researchers in
many countries conducted studies. For example, three factors were found in the
research for replication study in the Western Australian population: errors, dangerous
errors, and dangerous violations (Blockey & Hartley, 1995). Furthermore, in a study
conducted in Sweden, results consistent with previous studies were obtained when the
guestionnaire was used. In contrast, the four-factor structure, such as violations,
mistakes, inattention, and inexperience errors, was used in the questionnaire for young
drivers (Rimmé & Aberg, 1999). Another example, as the result of a three-year follow-
up study conducted by Ozkan, Lajunen, and Summala (2006) in Finland, showed that
two-factor structure, violations, and errors were the most applicable. Moreover, only
violations items were included for German drivers, and violations were found to be
valid and reliable (Haustein et al., 2022). Also, a three-factor structure, lapses,
violations, and errors, were applied in the sample of Hungary, Tirkiye, Pakistan, and
China (Farooq et al., 2020). In addition to examining driver behaviors in different
cultures, it has also been examined in terms of different road users, such as professional
drivers (Sullman et al., 2002; af Wahlberg, Dorn, & Kline, 2011; Oz, 2011); young
drivers (Mattsson et al., 2015; Freydier et al., 2012); elderly drivers (Rimmd, &
Hakamies-Blomqvist, 2002; Koppel et al., 2018); novice drivers (Roman et al., 2015;
Rowe et al., 2015); disabled (Bakir, 2016); parent drivers (Bianchi, & Summala,
2004); a driver who has attention deficit hyperactivity disorder (Reimer et al., 2005;
Biederman et al., 2012).



The DBQ was introduced as an original factor structure such as errors, lapses, ordinary
violations and aggressive violations, and the factor structure and validation analysis
for the Turkish version was done by Lajunen, and Ozkan (2004). The DBQ is focused
on aberrant driver behaviors due to the relation with traffic safety. However, because
of multi-dimensional on driver behaviors, there was a need to examine driver
behaviors with patient and careful driving style (Taubman-Ben-Ari, Mikulincer, &
Gillath, 2003). Therefore, "Positive Driver Behaviors Scale", developed by Ozkan and
Lajunen in 2005 to measure the positive behaviors of drivers, is also used with the
DBQ. In the current study, errors, slips and lapses, violations and positive driver
behaviors were used. In the following sections, these factors are explained in more
detail.

1.2.1.1.1. Errors

Reason and his colleagues (1990) have studied violations and errors separately due to
the conceptual difference because errors involve an individual cognitive process while
violations are related to the social context. Errors were identified as “the failure of
planned actions to achieve their intended consequences” (Reason et al., 1990). For
example, while waiting in the queue to turn left from the main road, avoiding the direct
road traffic and almost colliding with the vehicle in front, estimating the speed of the
oncoming vehicle slower than when overtaking, or missing the “give way” sign and

colliding with right-of-way vehicles is accounted as errors.

Based on the algorithm (see Figure 2), Reason and his colleagues (1990) divided the
errors into three categories; slips (attentional failures such as intrusion, omission,
reversal, misordering, or mistiming), lapses (memory failure such as omitting planned
items, place-losing, forgetting intentions), and mistakes (rule-based mistakes such as
misapplications of a good rule or application of a lousy rule; and knowledge-based
mistakes such as intended action, but do not achieve due to knowledge deficiencies).
In addition, Wierwille et al. (2002) noted three different sub-categories based on the
Indiana Tri-Level Study (1977). These three sub-categories are recognition errors
(such as failure to observe, inattention, internal/external distraction), decision errors
(such as misjudgment, false assumption, excessive speed, tailgating, improper

maneuver), and performance errors (panic or freezing, inadequate directional control).



Then, in a recent study on the classification of errors, the kind of perception errors was
counted in the classification, as mentioned earlier (Khattak et al., 2021).
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Figure 2. The Human Error Algorithm (Reason, 1990).

Studies have shown that there is a primary distinction between violations and errors
(Parker et al., 1995; Lawton, Parker, & Stradling, 1997; Blockley & Hartley, 1995;
Lajunen, Parker, & Summala, 2004; Aberg, & Rimmd, 1998; Lajunen, & Ozkan,
2004). Comparable results in many studies have shown that errors have related to
accidents. For example, it was found that recognition errors such as distraction or
recognition failure were responsible for 34% of near-crashes and responsible for 38%
of accidents (Khattak et al., 2021). In addition, it was determined that it was
responsible for 34% of the accidents in decision errors such as speed-related, avoiding
conflict, aggressive driving (drifting), stopping or decelerating (sudden or improper

braking), and improper maneuvers.



There are also relationships between errors and some features of drivers. For example,
a positive correlation was found between hostility (such as offensive hand gestures,
honking the horn) and errors (Lucidi et al., 2019). The reason for this is that aggressive
behaviors towards other road users cause the person to be distracted from driving and
increase the frequency of errors (Zhang, Chan, & Zhang, 2015). In addition, studies
have shown a positive relationship between the frequency of errors and anxiety (Clapp
etal., 2011). As the mental and psychological functions of the drivers are affected by
anxiety, their performance decreases while the frequency of errors increases
(Pourabdian, & Azmoon, 2013).

Errors are associated with driver distraction and inattention (Precht, Keinath, & Krems,
2017b). Driver distraction can be identified as "occurring when a driver's attention is,
voluntarily or involuntarily, diverted away from the driving task by an event or object
to the extent that the driver is no longer able to perform the driving task adequately or
safely” (Young, Regan, & Hammer, 2007). For example, talking or communicating
with passengers (McEvoy, Stevenson, & Woodward, 2006; Zhang, Mehrotra, &
Roberts, 2019), listening to the radio (Nowosielski, Trick, & Toxopeus, 2018; Young,
Regan, & Hammer, 2007), lack of concentration such as daydreaming (Mafeni Mase
et al., 2020; Regan, Hallett, & Gordon, 2011), and using cell phones such as texting or
reading e-mails (Klauer et al., 2014; Engelberg et al.,, 2015) can be considered as types
of distractions. Driver errors made due to the driver's distraction or inattention affect
many accidents (Staubach, 2009; Klauer et al., 2014).

1.2.1.1.1.1. Slips and Lapses

Slips and lapses were defined as sub-factors of errors when first described. Slips and
lapses were defined as “errors which result from some failure in the execution and/or
storage stage of an action sequence” even though the action is well organized (Reason
etal., 1990). Moreover, there is a difference in meaning between these two terms. Slips
were identified as “potentially observable as externalized actions-not-as-planned,”
whereas lapses were defined as “a more covert error, largely involving failures of
memory.” (Wierwille et al., 2002). To illustrate, operating the wipers while intending
to use the signal is accounted as a slip while forgetting where the car left in the parking
lot is accounted as a lapse. In addition, there are also points where slips and lapses



diverge while they are close concepts. For example, although the situation assessment
and planning are done well for slips, the action does not go as desired. On the other
hand, the memory aspects are poor for lapses, although the situational assessment is
good and the action is desirable (Wickens, 1992).

Reason et al. (1990) stated that slips/lapses involve less risk than other aberrant driver
behaviors. However, the results of the studies have shown a positive relationship
between slips and lapses and accident involvement (Tavakoli Kashani, Sokouni
Ravasani, & Ayazi, 2016). So, slips and lapses are behaviors that need to be carefully
studied in the traffic environment. On the other hand, slips and lapses are not used in
some studies because they are more applicable to special driver groups, such as elderly
drivers and drivers with autism spectrum disorders (Parker et al., 2000; Daly et al.,
2014).

1.2.1.1.2. Violations

Violations were defined as “deliberate deviations from those practices believed
necessary maintain the safe operation of potentially hazardous system” (Reason et al.,
1990). Then, Lawton, Parker, Manstead and Stradling (1997) extended the DBQ and
divided the violations factor into two sub-factors such as aggressive violations and
ordinary violations. Aggressive violations were identified as behaving hostile against
other road users and driving aggressively (Sullman, Meadows, & Pajo, 2002). To
illustrate, sounding the horn to show anger at another driver or being angry with some
types of drivers and showing this anger to them in some way is accounted as an
aggressive violation. On the other hand, violations made deliberately without an
aggressive purpose are named as ordinary violations (Dimmer, & Parker, 1999). For
example, driving a vehicle even if it is considered to be above the legal alcohol limit,
following the vehicle in front too closely unable to stop in an emergency, or crossing
a red light at intersections even though the traffic lights turn red in your direction can
be considered as an ordinary violation.

There are various types of violations; speeding, distracted driving related violations

such as using cell-phones or passenger communication, drunk driving, overtaking,

violations of red light, prohibited parking, violations of seat belt, not keeping enough

following distance with the wvehicle in front, turning or changing lanes without
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signaling, not obeying traffic signs, etc. Studies conducted over the years between
driver behaviors and accident involvement have shown that there is a positive
relationship between violations and road traffic accidents (Wahlberg, Dorn, & Kline,
2011; Iversen, & Rundmo, 2004; Yang, Du, Qu, Gong, & Sun, 2013; Khattak, Ahmad,
Wali, & Dumbaugh, 2021). For example, speeding is one of the most common
violations that are difficult to find a solution (Elvik, 2010). In addition, the study
conducted by Mesken, Lajunen, and Summala in 2002 for Finland drivers showed that
there was a positive relationship between interpersonal violations, especially speeding

and number accidents.

Crossing a red light, which is another type of violations, is also a common violation.
For example, in a study conducted by Porter and England in 2000, they observed 5112
drivers' light violations behaviors at intersections and the results showed that 35% of
drivers passed a red light at least once. Another study conducted in the United States
found that approximately 40% of near-misses and accidents were caused by light
violations at intersections (Abdel-Aty, Kerr, Haleem, & Huang, 2009). On the other
hand, although seat belt violations are not counted among the violations that cause
traffic accidents, it is one of the most important factors affecting the severity of the
consequences of traffic accidents. For example, there is a negative relationship
between using seat-belt and injuries and fatal accidents (National Highway Traffic
Safety Administration, NHTSA, 2014). Despite the fact that seat belts reduce the risk
of death and injury in traffic accidents, seat belt violations are 57% in middle-income
countries, while this rate reaches 92% in low-income countries (World Health
Organization, WHO, 2015).

Another violation that poses a risk to traffic safety is distracted driving related
violations. One of the most common distractions is using a cell-phone such as sending
and reading text messages and e-mails or talking on cell-phones or using a smartphone
app while driving (NHTSA, 2011). Another of the most common distraction in driving
is passenger and interaction with them (Johnson, et al., 2004). It can even be said that
the distraction effect of the passengers is more common than the mobile phone. For
example, in a research, 35% of the drivers stated that they were in constant interaction
with the passengers while driving, while only 10% stated that they answered calls

while driving (Schroeder, Wilbur, & Pefia, 2018). In fact, this rate is even lower in
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sending and reading to messages, and approximately 1-2% of drivers stated that they
used a phone while driving (Schroeder, Wilbur, & Pefia, 2018). So, interaction with a
passenger while driving can be as distracting as using a mobile phone. However,

talking or interacting with the passenger is not considered a violation of traffic rules.
1.2.1.1.3. Positive Driver Behaviors

When it comes to human factors in driving, the first thing that comes to mind is usually
aberrant behaviors such as violations, errors, and lapses. In other words, errors and
violations that usually endanger traffic were the more frequently investigated
behaviors because considering that these aberrant behaviors pose a threat to traffic
safety (Gras, et al., 2006; Winter, & Dodou, 2010; Mallia, Lazuras, Violani, & Lucidi,
2015). Since these behaviors are associated with traffic accidents, it is thought that
reducing these behaviors contributes to increasing traffic safety (Warner, Ozkan,
Lajunen, & Tzamalouka, 2011). However, the positive effects of drivers' positive
behaviors on traffic safety and traffic environments have been overlooked until some

time ago.

The DBQ has taken into account aberrant behaviors in all its versions. However, the
type of driver behaviors defined as "a patient and careful driving style" by Taubman-
Ben-Ari, Mikulincer, and Gillath (2003) has also entered the literature. It has been
claimed that driver behaviors do not only consist of negative styles such as aggressive
driving style and careless driving style. Moreover, Ozkan and Lajunen developed the
concept of positive driver behaviors in 2005 to examine positive behaviors in traffic
and to close the gap in this field. The researchers were defined positive driver
behaviors as behaviors that increase the safety of traffic environment, protect other
road users or approach them in a kind and helpful way (Ozkan, & Lajunen, 2005a).
Based on these assumptions, developed the "Positive Driver Behaviors Scale™ have
good factor structure, high item loading, strong internal consistency, and a reliable

measurement to measure positive driver behaviors.

There is a positive relationship between positive driver behaviors and age (Ozkan &

Lajunen, 2005a) and exposure (Oz, Ozkan, & Lajunen, 2014). In other words, it can

be said that positive driver behaviors increase with age and exposure, such as annual

mileage, lifetime mileage, and experience. This positive relationship may be because
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novice drivers cannot focus on polite driver behaviors. After all, novice drivers often
focus on driving-related tasks (Ozkan & Lajunen, 2005a). In addition, the research
results showed that positive driver behaviors were negatively related to errors,
violations, and hostile aggression (Ozkan & Lajunen, 2005a). Similarly, consistent
with previous studies in the literature, the study conducted by Chu and his colleagues
(2019) indicated that positive driver behaviors had a negative relationship with
violations, errors, and lapses. The reason for this relationship may be that being a polite
driver has some characteristics that require avoiding disturbing behaviors of other
drivers and paying attention to the traffic environment. In addition, it has also been
determined that drivers with positive driver behaviors tend to drive more safely and
are involved in fewer accidents (Po0, Taubman-Ben-Ari, Ledesma, & Diaz-Lazaro,
2013). Both aberrant and positive driver behaviors can be monitored simultaneously
in traffic circumstances (Shen, Qu, Ge, Sun, & Zhang, 2018). In order to construct a
safer traffic ecosystem, it is essential to comprehend driver behaviors (Kagan et al.,
2019).

1.2.1.2. Driver Skills

Along with driver behaviors, one of the other components of human factors in driving
is driver skills. Driving skills consist of information processing, motor, and safety
skills, which can be improved with practice and training (Elander, West, & French,
1993). Moreover, Spolander (1983) split driving skills into two; technical driving
skills, defined as quick and fluent vehicle control and management of traffic
environments, and defensive driving skills, defined as predictive accident skills.
Spolander (1983) used a self-assessment instrument to measure these skills and found

that driving skills increased with experience.

On the other hand, Ndatdnen and Summala (1976) did not yield results consistent with
Spolander (1983). In the study of Naatanen and Summala (1976), unlike the previous
study, it was found that driving skills improved with the increase in practice and
exposure. However, the importance given to safety and safety skills decreased. One of
the reasons for this can be interpreted as the intertwining of technical and defensive
skills. On top of that, further clarification of the structure of driving skills has been
made. Spolander (1983) asked the drivers to answer by comparing themselves with an
average driver. On the contrary, Hatakka, Keskinen, Laapotti, Katila, and Kiiski
13



(1992) took a different approach by asking them to evaluate their own skills rather than
the average driver. Afterward, Lajunen and Summala (1995) extended the driving
skills classification by developing the Driver Skill Inventory (DSI). The DSI has been
validated in many different countries, containing Germany (Ostapzcuk et al., 2017),
Sweden (Oztiirk, Warner, & Ozkan, 2022); Finland (Warner et al., 2013); China (Xu
et al., 2018); Turkiye (Sumer, Ozkan, & Lajunen, 2006).

The DSI is composed of two factors; perceptual-motor skills and safety skills. While
measuring driver skills by drivers' self-assessment, studies have found that drivers
overestimate their driving skills compared to average drivers (McKenna, Stainer, &
Lewis, 1991). It is said that overconfidence in driving skills is also associated with
taking more risks in traffic environments, and therefore the risk of being in a traffic

accident increases (Naatanen & Summala, 1976).

1.2.1.2.1. Perceptual-Motor Skills

Perceptual-motor skills, such as information processing and motor skills, are
components of driver skills (Lajunen & Summala, 1995). Evaluating one's own skills
for situations such as lifting the vehicle on a slope without skipping backward, using
a serial vehicle, and overtaking can be considered examples of perceptual-motor skills.
Studies showed driver skills are related to accident involvement (Gregersen, 1996;
Stimer, Ozkan, & Lajunen, 2006). For example, perceptual-motor skills positively
correlate with accident involvement risk (Lajunen, Parker, & Stradling, 1998).
Afterward, in a cross-country study with a comparison of six countries, these results
were proven to be perceptual-motor were positively associated with the number of
penalties in Finland, Greece, and the Netherlands (Ozkan, Lajunen, Chliaoutakis,
Parker, & Summala, 2006). Also, in another study, in line with previous studies, for
Turkish drivers, perceptual-motor skills were positively related to both active and
passive accidents (Ozkan, & Lajunen, 2006). The study results mean that as drivers'
evaluation of their perceptual-motor skills as solid increases, the rate of drivers both
actively crashing into something and passively crashing their vehicle by hitting another

person increases.

Perceptual-motor skills are also related to some personality characteristics. For

example, a positive correlation was found between driving aggression and perceptual-
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motor skills (Lajunen & Summala, 1995). In other words, people whose perceptual-
motor skills are evaluated as higher may get angry more quickly and use more
aggressively in traffic environments. In addition, perceptual-motor skills were
positively related to the sense of self-esteem (Lajunen & Summala, 1995). As a result
of this research, drivers who believe that their perceptual-motor skills are strong and
have high self-esteem may not think that they are at risk in traffic environments.
Moreover, conscientiousness (order, competence, dutifulness, achievement striving,
self-discipline) and openness to experience (fantasy, aesthetics, feelings, actions,
values) are good predictors of perceptual-motor skills (Xu et al., 2018). For example,
lower conscientiousness was associated with more accident involvement and

perceptual-motor skills (Guo et al., 2016).

1.2.1.2.2. Safety Skills

Safety skills have been defined as motives consisting of both temporary motivational
and more permanent personality traits and attitudes towards safety (Lajunen &
Summala, 1995). Driving behind a slow vehicle without getting impatient, keeping
sufficient following distance, and carefully obeying traffic lights can be counted as
examples of safety skills. Like perceptual-motor skills, drivers have a tendency to

overestimate their safety skills, compared to average drive (Walton, & Bathurst, 1998).

Earlier studies showed that safety skills were also associated with accident
involvement (Lajunen, & Summala, 1995; Ozkan, & Lajunen, 2006; Warner et al.,
2013). Compared to perceptual-motor skills, safety skills are a stronger predictor of
accident involvement (Lajunen, & Summala, 1995; Liu et al., 2021). In addition, while
both active and passive accidents were associated with perceptual-motor skills, only
active accidents were related for safety skills. There is a negative relationship between
safety skills and active accidents (Ozkan, & Lajunen, 2006). Furthermore, the study
conducted by Stimer, Lajunen, and Ozkan (2006) with Turkish drivers to compare
perceptual-motor skills and safety skills showed that drivers with low level of safety
skills and high level of perceptual-motor skills were the group with the highest
accident and traffic fines rate. In other words, it can be said that the group with the
highest risk of being in an accident in the traffic environment is the drivers with low

safety skills and high perceptual-motor skills.
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While perceptual-motor skills can be improved with practice and experience, no such
improvement was seen for safety skills (Xu et al., 2018). Also, safety skills related to
some personality  characteristics. For example, agreeableness  (trust,
straightforwardness, altruism, compliance, modesty) and conscientiousness had been
found to be a good predictor for safety skills (Xu et al., 2018). The result of the study
conducted by Lou and Dai (2015) revealed that high agreeableness drivers and high
conscientiousness drivers have a tendency to safe driving because they maintain
positive relation to others (altruism), and obey traffic rules (compliance) due to
agreeableness and they perceive the rules (dutifulness), think twice before doing
(deliberation), behave ethically (have self-discipline).

1.2.1.3. The Relationship between Driver Behaviors and Skills

As mentioned in the previous parts of the current study, driver behaviors and driver
skills are two crucial elements for studies on the effects of human factors on traffic
safety in traffic literature. Extensive research has been conducted in the literary field
to explore the interconnections between these two fundamental concepts. For example,
the study conducted by Martinussen, Mgller, and Prato (2014) indicated that violations
were positively related to perceptual-motor skills and negatively related to safety
skills. Under the literature, similar results were obtained in the study conducted by
Ozbay in 2017, and a stronger correlation was found, especially when the relationship
between speeding behavior and driver skills was examined. Furthermore, errors and
lapses were negatively associated with perceptual-motor and safety skills
(Martinussen, Mgller, & Prato, 2014). Moreover, in the same study, they classified
drivers by examining both driver skills and driver behaviors. High levels of driver
skills and, at the same time, drivers with a low frequency of aberrant driver behaviors
have been determined as the safest driver group. These findings, in line with other
studies, showed that drivers with high perceptual-motor skills were at the same time
the riskiest driver group when they had low safety skills (Lajunen, Parker, & Stradling,
1998; Stimer, Ozkan, & Lajunen, 2006).

When the relationship between driver skills and positive driver behaviors is examined,
positive driver behaviors were positively associated with perceptual-motor and safety
skills (Xu et al., 2018). The reason for this relationship can be explained as follows,
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drivers with high perceptual-motor skills pay more attention to the behaviors of other
drivers, and drivers with high safety skills can demonstrate positive driver behaviors

more politely to other road users, as they prioritize the safety of others during travel.

When examining human factors in driving, it was stated that the two most fundamental
variables are driver behaviors and driver skills. The studies mentioned earlier and
many others (such as Yang, Li, Guan, & Jiang, 2022; Uziimciioglu, Ozkan, Wu, &
Zhang, 2020; Lajunen, Sullman, & Gaygisiz, 2022; Azik Ozkan, 2022) have shown
the relationship between driver behaviors and driver skills. In order to gain a deeper
understanding of driver behavior, this study considered the driver's skills to mitigate
any potential impact on the results. In this way, by controlling the effect of driver skills
on driver behaviors, more accurate results can be obtained, which is the primary
purpose of the research, the effect of the driver-passenger interaction on the driver's
behaviors. In other words, it aims to increase the accuracy of the relationship between
the dependent variable (driver behaviors) and the independent variable (driver-
passenger interaction) by controlling a decisive variable associated with dependent

variables.
1.2.2. Individual Related Factors in Driving

Human factors in driving, driver behaviors, and driver skills, frequently used in the
traffic literature, have also been examined in terms of some individual-related factors
in driving with many studies. Extensive research has thoroughly examined various
factors on the correlation between driving skills and behaviors. For example, driver
behaviors and skills were examined concerning age (Yang, Li, Guan, & Jiang, 2022;
Shinar, Schechtman, & Compton, 2001; Martinussen et al., 2013); sex (Ozkan & Azik,
2022; Bener & Crundall, 2008); exposure (Harrison, 2019; Winter, & Dodou, 2010);
sensation seeking (Cestac, Paran, & Delhomme, 2011; Li, Zhou, Ge, & Qu, 2022);
aggression (Yang, Li, Guan, & Jiang, 2022; Simer, Ozkan, & Lajunen, 2006);
inattention (Staubach, 2009; Klauer et al., 2014; Precht, Keinath, & Krems, 2017b);
and attitudes (Mohamed, & Bromfield, 2017; Sheykhfard et al., 2023).

As previously stated, there are numerous variables associated with human factors. The

current study considered three crucial variables related to human factors that could

impact the results. The most prominent are observed as age, sex, and exposure in the
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literature. For example, many studies have included the mentioned variables in their
research as independent variables (Ozkan & Azik, 2022; Struckman-Johnson et al.,
2015; Navas et al., 2019), dependent variables (Yadav, Khanuja, & Velaga, 2020),
mediation or moderation variable (Rhodes, & Pivik, 2011; Song et al., 2021), and
control variable (Gonzalez-Iglesias et al., 2012; Oz, Ozkan, & Lajunen, 2013; Ozbay,
2017). The driving-related situations can vary based on the individual's risky driving
factors and relationships. The present study investigates human factors in traffic

settings by considering age, sex, and exposure.
1.2.2.1. Age

Driver’s age is one of the significant predictor variables of driver behaviors and driving
skills. Especially since young drivers are the riskiest group in terms of the risk of being
involved in traffic accidents, importance is given in the literature (Elvik, 2010;
Martinussen, Mgller, & Prato, 2014; Omran et al., 2023). For example, according to
Elvik’s study (2010), the injury rate of the youngest drivers aged 18-19 years is 5-10
times higher than other drivers. Moreover, the ratio of accidents for young drivers
tends to increase rather than decrease over time (Luburi¢ et al., 2023). Moreover, age
was negatively related to violations, errors, lapses, and reckless driving (Martinussen,
Mgller, & Prato, 2014; An, Sun, & Wei, 2023), meaning that aberrant driver behaviors
decrease with age. Other studies showed that young drivers tend to speed behavior
more; on the contrary, drivers over 55 years old have less tendency (Fildes, Rumbold,
& Leening, 1991; Kim et al., 2022). Moreover, young drivers showed a higher
frequency of violations; on the other hand, elderly drivers showed more inattention
errors (Ozkan et al., 2006). In addition, young drivers had the highest risk of accident
involvement due to in-vehicle distractions such as turning on the radio, passengers, or
smoking (Lam, 2002; Ebel, Lingenfelder, & Vogelsang, 2023).

Age was positively related to both perceptual-motor and safety skills (Ozkan et al.,
2006; Ozbay, 2017). In other words, drivers reported that perceptual-motor skills
increase with age. Considering that driving skills increase with practice, this is an
expected relationship. Moreover, another study examining the relationship between
driver skills and age indicated that older drivers in different countries have more social
tolerance and adherence to rules than younger drivers (Ozkan et al., 2006). Also,
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another problem with young drivers' driving skills is that 40% of young drivers rate
themselves better than their driver's trainers do for them (Mynttinen et al., 2009). This
situation, in turn, increases the risks of being involved in an accident by not noticing

risk situations in traffic due to overconfidence in their skills.
1.2.2.2. Sex

Many studies conducted up to now have researched sex differences in driver behaviors
(Parker et al., 1992; Lawton et al., 1997; Aberg & Rimmo, 1998; Ozkan & Lajunen,
2005b; Granié et al., 2021). For example, Granié et al. (2021) conducted a study
investigating the effect of gender differences on risky driver behaviors, including 32
countries. Actions that can significantly endanger one's safety while driving include
driving while intoxicated, speeding, not wearing a seat belt, and using mobile devices
while driving. These behaviors are defined as high-risk activities.The study results
demonstrated that in almost all cultures, males are more likely to engage in risky
behaviors than females. In addition, 32 different countries and eight different cultural
classes were included in the same study. According to the study results, the differences
between risky driver behaviors were not only related to biological sex differences but
also determined by the expectations of cultures from gender roles (Granié et al., 2021).
Another study conducted by Ozkan and Lajunen (2005) for Turkish drivers indicated
that being male was associated with more the number of accidents and penalties,
aggressive and ordinary violations, and errors. In addition, it was noted that female
drivers were generally affected by turning to the passenger and other internal
distractions. In contrast, male drivers were found to increase the risk of accidents with

external and internal distractions (Buckley, Chapman, &Sheehan, 2014).

In order to analyze the discrepancies in driving skills based on gender, it was found
that males tend to have better perceptual-motor skills but lower safety skills
(Martinussen, Mgller, & Parto, 2014). In addition, Ozbay (2017) found that while there
is a relationship between being male and high perceptual motor skills and a
relationship between being female and high safety skills, incompatible with the
literature. Studies exploring the differences between male and female driving skills
across various cultures have backed up these claims, particularly regarding perceptual-
motor abilities (Ozkan, Lajunen, Chliaoutakis, Parker, & Summala, 2006).
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1.2.2.3. Exposure

Traffic exposure, which defines how long, how often, what amount, and in what
situations of physical or social interaction the driver is in traffic environments, is an
essential key variable associated with traffic safety and accidents. In other words,
exposure can be used in different metrics such as the frequency of driving (Sayed,
Abdelgawad, & Said, 2020), the time elapsed since the license was obtained, daily
driving time (Tao, Zhang, & Qu, 2017), the number of years the vehicle was driven
(Mohommed, Abdullahi, & Barakat, 2023), experience (Young, Regan, & Hammer,
2007), annual mileage (Ozbay, 2017), and lifetime mileage (Lajunen, Sullman, &
Gaygisiz, 2022). Exposure was positively associated with the number of traffic
accidents (Mohommed, Abdullahi, & Barakat, 2023). For example, daily driving time
was negatively related to ordinary violations, the number of accidents, and the number
of tickets (Tao, Zhang, & Qu, 2017). This finding means that as the driver's daily use
of the vehicles increases, that is, the exposure to traffic increases, the number of
ordinary violations, accidents, and traffic tickets increases. In addition, daily driving
time was also a good predictor of accident risk (Tao, Zhang, & Qu, 2017). In addition,
when the driving experience increases with the increases in exposure, the risk
perception of the driver changes. More experienced drivers perceive risky behaviors
as less dangerous and do more those (Machado-Leon et al., 2016). In addition,
experienced drivers are more tolerant of distracted factors, as their driving behavior is
more automatic than inexperienced drivers. Conversely, for novice drivers, the risk of
an accident is higher in distracted driving situations (Young, Regan, & Hammer,
2007).

In addition to driver behaviors, driver skills, and exposure are related to a traffic
environment. For example, annual mileage was positively associated with safety skills
(Oz, Ozkan, & Lajunen, 2013). Moreover, the results of the study conducted by Ozbay
(2017) indicated that annual mileage was negatively correlated with perceptual motor
skills. In light of this information, it can be said that with increasing exposure, safety
and perceptual-motor skills increase. Furthermore, in line with the zero-risk model
(N&atanen & Summala, 1976), with increasing driving experience and exposures, the
risk perception decreases, and this can affect decreased concern for safety. The results

of Lajunen, Sullman, and Gaygisiz (2022) study also prove this. Their study showed
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that experience drivers stated higher perceptual-motor skills and lower safety skills

than inexperienced drivers.

1.2.3. Environmental Factors in Driving: Social Interaction between Drivers

and Passengers

Humans are social beings. Therefore, they cannot be expected to live in isolation from
their social environment. In this case, they inevitably are affected by their social
environment. Attitudes, beliefs, and norms are essential factors determining people's
behavior (Ajzen, 1985; Ajzen, 2011; Zhang, Cowling, & Tang, 2010). The results of
many studies carried out to date have proven this and have shown that people can
change their behaviors by being affected by environmental factors, subjective norms,
and other people's views/beliefs (Ajzen, 1985; Ajzen, 1991; Manning, 2009). Driving,
similarly, cannot be an isolated activity because it is inevitable to interact with the
social environment and other road users while driving and in traffic environments.
Traffic safety culture also affects the behavior and reactions of road users in traffic
environments such as the road or inside the vehicle. Ozkan and Lajunen (2011) defined
safety culture in traffic as ... the set of formal and informal rules, norms, basic
assumptions, attitudes, values, habits, and perceptions concerning safety and/or
conditions considered risky, dangerous or injuries" at different levels (i.e., micro,

meso, macro, and magna).

The audience effect is identified as the change in the performance or behavior of
people due to being observed by someone or thinking that is being observed by others
(Hamilton & Lind, 2016). The term was first used by Triplett (1898), who observed
cyclist behavior. The study found that cyclists competing with each other were faster
than cycling alone. Then, many studies began investigating changes in the behavior
and performance of people being watched or observed. For example, Dashiell (1935)
indicated that the presence of an audience improved people's performance compared
to when they were alone. However, Pessin (1933) revealed the opposite effect that the
presence of an audience was more arduous than being alone in memorizing nonsense
words. The reason for this difference depends on the effect of the presence of others,

the interaction between the task and the person. While such an audience effect is
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defined as social facilitation in the psychology literature, the same term is used in the

context of driving.

Social facilitation, the audience effect, is a subject that has been studied for many years
in social psychology. In the context of driving, examining the impact of the presence
of others on performance is similar to examining the impact of passengers on drivers
(Baxter et al., 1990). Most studies on social facilitation have indicated that the presence
of others improves performance on simple tasks while decreasing accuracy in complex
tasks (Bond & Titus, 1983; Cottrell, 1968; Geen & Gange, 1977; Landers &
McCullagh, 1976; Zajonc, 1980). Based on this information, the impact of the presence
of others on driving, whether the presence of passengers facilitates or decreases the

driver's behavior, is worth investigating.

Zajonc (1965) conducted a study to examine social facilitation and find an answer to
the conflicting effect of the presence of others on performance in earlier studies. Social
facilitation can be identified as the enhanced effect of the presence of others on an
individual's performance compared to being alone (Zajonc, 1965). The theory suggests
that when people are encountered familiar or well-learned tasks, the presence of others
facilitates their performance. With this theory, which Zajonc (1965) found, studies in
this area have continued and progressed. For example, Cottrell (1968) stated that if
observers or audiences judge a person's behavior or performance, this judgment will
affect the person. Also, some studies have argued that the audience has a distracting
effect, as it has been noted to impair performance due to the division of attention
between the audience and the task (Sanders & Baron, 1975).

The influencing factors of driver behaviors can be divided into internal and external
factors. The former consists of factors related to drivers like age, gender, and exposure
(Jing, Shan, & Zhang, 2023). The latter includes external factors such as other road
users, passengers, environment, or road conditions that are not directly related to the
drivers and are at least partially beyond their control (Weng & Meng, 2012). The
presence of others in the car, the primary variable of the present study, is one of those
variables. Even if the presence of the passenger is not a driver-related factor, according
to some studies, it increases the risk of being involved in an accident by affecting the
driver's behaviors (Lee & Abdel-Aty, 2008; Rosenbloom & Perlman, 2016; Simons-
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Morton et al., 2011). Some other studies, on the contrary, stated that the presence of
the passenger affects the driver's behaviors positively and prevents the accident
(Rueda-Domingo et al., 2004; Vollrath, Meilinger, & Kriger, 2002; Nakagawa &
Park, 2014a). When the literature on passengers is examined, it is seen that there are
conflicting results. The reason for these contradictory results is that the driver-
passenger interaction varies depending on some characteristics such as age, gender,
and the number of passengers, types of passengers. Therefore, the effects of the driver-
passenger interaction on road traffic safety change as positive or negative, and

understanding the nature of this interaction requires more research effort.

Another factor associated with the impact of passenger presence on driver behavior
and road traffic safety is experience. Driving a car is a complex task requiring the
simultaneous use of several subtasks (Aasman & Michon, 1992). On the other hand,
driving is a well-learned task for experienced drivers. For experienced drivers, driving
may have become automatic behavior that does not require much attention. For
example, the study conducted by Cantin, Lavalliere, Simoneau, and Teasdale (2009)
found that younger drivers have longer reaction times than older drivers in complex
driving conditions. Based on these findings and the social facilitation theory, it can be
said that the presence of others distracts younger drivers and inexperienced drivers. In
comparison, it is a facilitator for older drivers and experienced drivers. According to
some studies, there seems to be a correlation between driving with a passenger and an
increased likelihood of accidents among young drivers. The data suggests that 43% of
these drivers had been involved in an accident under these circumstances. In
comparison, 28% of adult or older drivers reported having had a similar experience.
(Orsi, Marchetti, Montmoli, & Morandi, 2013). There are also studies investigating
whether it facilitates the effect of passengers on driver behavior (Engstrom, Gregersen,
Granstrom, & Nyberg, 2008; Fleiter, Lennon, & Watson, 2010; Geyer & Ragland,
2004; Hu, Xie, Han and Ma, 2020; Lee and Abdel-Aty, 2008).

In the following sections, the issue was investigated in more detail, and both positive
and negative effects of the presence of passengers were mentioned. Then, some related
factors of passengers, such as passenger's age, sex, and the number of passengers, were
presented because when these factors change, the effects of the passenger's presence
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might also change (Braitman, Chaudhary, & McCartt, 2014). Finally, it was introduced
how different types of passengers can impact drivers' behavior.

1.2.3.1. The Negative Effects of Passenger Presence

The passenger's presence has several adverse effects on road traffic safety (Chung et
al., 2014), accidents (Behnood & Mannering, 2017), and driver behavior (Ross et al.,
2016). Distracted driving stands out as one of the significant negative consequences.
Distracted driving is defined as engaging in any secondary activity other than driving,
which may cause the driver to divert from driving (Stutts et al., 2005). In addition,
driver distraction is acknowledged as one of the crucial factors that cause road traffic
accidents (McEvoy, Stevenson, & Woodward, 2007). It was also reported that 8% of
fatal crashes, 15% of injuries, and 14% of all police-reported crashes in the U.S.A. in
2018 were caused by distracted drivers (National Center for Statistics and Analysis,
2020). In addition to this significant effect of distracted driving on the probability of
an accident, it should also be considered that accidents are rare events. Therefore, the
number of near-misses due to distracted driving should be much greater than the

number of accidents due to distracted driving (Ranney, Garrott, & Goodman, 2001).

The most common distractions while driving are in-vehicle equipment, passengers,
adjusting external objects, people or events, lack of concentration such as
daydreaming, using a cell phone, and so on (Johnson et al., 2004; McEvoy, Stevenson,
& Woodward, 2006; Stutts et al., 2001; Stutts et al., 2005; Sullman, 2012; Young, &
Lenné, 2010). The study conducted by Stutts et al. (2001) indicated that when the
factors that cause distraction of drivers are examined, 29.4% of the participants stated
outside people, objects, and events, while 11.4% said adjusting the radio. In the third
place, 10.9% of the participants stated that other occupants in a vehicle are the most

distracting factor.

Passengers can also distract drivers by talking or interacting in other different ways.

For example, the driver may turn towards the passenger to communicate or may argue

with him/her, and the driver cannot focus on the road due to mental overload (Lee,

2014; Schaap, Horst, Arem, & Brookhuis, 2013). Sullman (2012) conducted a study

on drivers' distraction with 7,168 drivers. In line with earlier studies, the passenger's

presence was considered a distraction for drivers. The study analyzed the age and
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gender of drivers and revealed that both males and females across all age groups
reported passengers as the most common distraction while driving. In addition, in
another study conducted in this area, it was determined by a self-report questionnaire
that talking to a passenger is one of the five most frequent distracting activities
(McEvoy, Stevenson, & Woodward, 2006).

There are many factors behind the passenger's presence causing the accident. One of
the most prominent and notable of these is the driver's age (McEvoy, Stevenson, &
Woodward, 2006; Young & Lenné, 2010). For example, the risk of accidents and
injury for young drivers under 25 can increase when passengers are in their cars (Orsi,
Marchetti, Montomoli, & Morandi, 2013). Similarly, another study showed that young
drivers are more distracted because they interact verbally with passengers (Toxopeus,
Ramkhakawabsingh, & Trick, 2011). In addition, the impact of passenger presence on
driver distraction is significantly higher among drivers under 30 years old, followed
by older drivers (50 years or older) and middle-aged drivers. (Sullman, 2012).

Despite the information about the adverse effects of distracted driving, it is noteworthy
that there is little information about the prevalence of distractions other than mobile
phone use (Rakauskas, Gugerty, & Ward, 2004; Strayer & Drew, 2004). In addition,
the paucity of research on personal factors and self-regulated behaviors that motivate
drivers to include or avoid distraction is remarkable (Young & Lenné, 2010).
Therefore, there is a need to explain which characteristics of drivers encourage
distraction or under which conditions drivers are more prone to distraction activities

like driver-passenger interaction.

Similar to distraction, the mental overload of drivers by passengers also increases the
risk of accidents. For example, it has been observed that the presence of the passenger
has a negative effect on traffic safety in complex and more attention-seeking situations.
Passengers increase the risk of accidents in situations where the driver needs to pay
more attention than in normal conditions, such as when passing a car (overtaking) or
at intersections, especially with less experienced drivers (Vollrath, Meilinger, &
Kriiger, 2002).

It would be an understatement to say that the passenger's presence has only a negative
effect as a distraction or mental overload. The presence of the passenger can have
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effects on driver behaviors. The lack of an apparent effect of passenger presence in
investigating the effect of passenger presence on speed choice in Goralzik and Vollrath
(2017) study suggests that the effects of passenger presence reported in previous
studies (e.g., Regan and Mitsopoulos, 2001) are due to the driver-passenger interaction

rather than just the presence of the passenger.

Passengers can distract drivers and may even cause them to commit more violations.
Additionally, passengers may criticize the driver's behavior or driving skills, which
can cause the driver to become more nervous or aggressive while driving. (Simons-
Morton et al., 2005). This situation may cause drivers to show riskier driver behaviors
due to the fear of being criticized by passengers (Gheorghiu, Delhomme, & Felonneau,
2015). For example, since peer pressure is generally adequate on young drivers, studies
show that young drivers drive riskier due to peer passenger pressure (Bingham et al.,
2016; Shepherd, Lane, Tapscott, & Gentile, 2011). Based on the fear of being
criticized, it can be said that young drivers exhibit riskier driver behaviors due to being
bullied or ostracized as bad or novice drivers, especially when they are with their peers
(Weston & Hellier, 2018). However, the study's findings by Horvath, Lewi, and
Watson (2012) indicated that attitudes and self-efficacy are good predictors of driver
behaviors. In other words, attitudes and self-efficacy can predict speed behaviors and

intentions by reducing the influence of peer pressure.

In some circumstances, the existence of a passenger in the vehicle may negatively
impact the driver's behaviors and raise the probability of accidents. Maintaining focus
on the road while driving is of utmost importance. However, the presence of
passengers can often present a challenge, similar to juggling multiple balls
simultaneously. It is essential to be aware that there may be adverse effects, such as
the distraction effect of the presence of the passengers on the drivers (Zhang, Mehrotra,
& Roberts, 2019) and the driver's mental overload due to interaction or conflict with
the passenger causes him or her to be unable to pay attention to the traffic environment
(Precht, Keinath, & Krems, 2017a). In addition, research has shown that when drivers
feel criticized or unaccepted, they tend to exhibit riskier behaviors and their overall
driving performance is negatively impacted. (Shepherd, Lane, Tapscott, & Gentile,
2011).
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1.2.3.2. The Positive Effects of Passenger Presence

Studies conducted in this field suggest that the presence of passengers in a vehicle can
potentially reduce the probability of accidents occurring and promote better driving
habits in the driver (Lee & Abdel-Aty, 2008; Rueda-Domingo et al., 2004; Vollrath,
Meilinger, & Kriger, 2002). On the other hand, research shows that passengers can
have an adverse impact on driving, particularly young drivers between the ages of 16
and 17, who are at a higher risk of accidents. (Presusser, Ferguson, & Williams, 1998;
Chen, Baker, Braver, & Li, 2000). However, most of these studies are in countries
such as the U.S.A. and Canada, where the driving age starts at 16. Therefore, when we
exclude this age group, it can be said that the passenger's presence generally has a
positive effect rather than a negative one. The reason for these conflicting results
depends on the driver's and passenger's demographic characteristics and the interaction
between them. For example, the study conducted by Rueda-Domingoa et al. (2004)
revealed that the presence of the passenger has a protective effect on older drivers

compared to younger drivers.

There are various ways in which the mere presence of a passenger can positively
impact the driver. As a passenger, it is possible to improve the safety of the driver and
other road users by notifying them of any potential hazards in the vicinity. This
proactive behavior can help to prevent accidents and promote safe driving practices.
Vollrath, Meilinger, and Kriiger (2002) indicated that the presence of a passenger in
the vehicle reduces the risk of an accident when the traffic flows slowly and it is dark.
This finding may be because the passenger can make the driver more patient when
traffic congestion and help the driver's visibility in the evening when it gets dark. In
another study, it was determined that the presence of a passenger in adverse weather
conditions reduces the risk of accidents (Hing, Stamatiadis, & Aultman-Hall, 2003).
In another study, warnings to passengers about a police car, cyclist, pedestrian, or an
animal on the road were considered very helpful by the drivers (Charlton & Starkey,
2020). In addition, it is said that the passenger's presence contributes to safe driving,
such as warning potholes on the road, warning against traffic errors made by other
road user, and encouraging them to obey the speed limits. In addition, the results of
mentioned studies are consistent with the results of the study by Lee and Abdel-Aty

(2008), that drivers showed a lower likelihood of alcohol usage and lower speed.
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Therefore, when passengers are present in a vehicle, the probability of accidents
occurring and the likelihood of drivers sustaining fatal or severe injuries is
significantly reduced. (Lee & Abdel-Aty, 2008).

Another positive effect of the passenger's presence on the driver's behaviors is that the
drivers feel the responsibility of the passenger's life to drive more safely. For example,
the results of the study conducted by Rosenbloom and Perlman (2016) indicated that
it had been seen that if there are passengers in the vehicle, the tendency of drivers to
commit traffic violations is less. It has been determined that drivers are more likely to
wear seat belts, signal, not use mobile phones, leave sufficient follow-up distance, stop
at intersections, and wait at yellow lights when passengers are in the vehicle.
Especially for child passengers, regardless of the age and gender of the driver, drivers
commit fewer violations and drive safer (Taubman-Ben-Ari, & Noy, 2011). This is
because the driver feels the responsibility for the passenger's life. Similarly, the Fleiter,
Lennon, and Watson (2010) study showed that if a passenger was familiar, drivers
decreased their speeding. The drivers in the study stated that they drive more slowly

because they consider passengers' safety their responsibility.

Another contribution of the presence of the passenger to driving safety is the
passenger's assistance with non-driving tasks for the driver, in addition to the positive
effect of the passenger's presence on the driver's behaviors, such as the passenger as
mentioned earlier, warns the driver of dangerous situations that driver is not aware of
or cannot see, and the driver feels the passenger's vital responsibility. For example,
Stutts and colleagues (2001) reported that adjusting equipment in the vehicle is one of
the most common distractions for drivers. In light of similar findings, assisting the
driver with non-driving tasks such as adjusting the radio or air conditioning or
answering mobile phone calls has a positive and protective effect on safe driving. In
another study, the results showed that passengers could directly contribute to safe
driving for drivers by adjusting the radio or air conditioning, preparing snacks, or
adjusting non-critical dashboard control (Geyer & Ragland, 2004). In addition to
things that can be very helpful, such as looking at the map or navigating, passengers
can assist with more superficial things, such as showing an empty parking space
(Charlton & Starkey, 2020).
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In light of this information, the passenger's presence contributes to road safety, such
as warning the driver against sudden dangers, encouraging them to follow the rules,
and supporting non-driving tasks using in-vehicle equipment. In addition, the presence
of passengers positively impacts driver behaviors because drivers feel the

responsibility of the passengers' life on themselves.
1.2.3.3. Passenger Related Factors in Driver-Passenger Interaction

The passenger's demographics influence the relationship between the driver and the
passenger. The three most popular variables in the literature used in research are the
age and gender of the passenger and the number of passengers in the vehicle (Aldrige
et al., 1999; Doherty, Andrey, & MacGregor, 1998). In addition, the driver's age and
gender play a critical role. In particular, there appears to be variation in the impact of
passenger presence on accident risk, depending on the combination between driver

gender and age and passenger gender and age.

First of all, the variable related to passenger age and the studies on it are mentioned.
Young drivers show riskier behaviors when they drive with their peers, while they are
safe when traveling with an adult or child (Aldrigde et al., 1999). In another study,
consistent with the literature, the accident risk decreases when young drivers travel
with adult passengers aged 21 years or older (Fu & Wilmot, 2008). In addition, the
same study revealed that young drivers with young passengers aged 15 to 17 years old
have the highest accident risk. For adult drivers, although traveling with passengers of
the same age carries a higher risk of accidents than other age groups, traveling with
passengers has a protective effect on traffic safety (Braitman, Chaudhary, & McCartt,
2014).

Secondly, the gender factor also differentiates the effect of the passenger's presence
on the accident risk. For example, it can be said that females are more likely to cause
an accident with a child or adult in the vehicle (Aldrige et al., 1999). This may be
because mothers are responsible for their children or young females are responsible
for siblings or other children. Because females, regardless of age, are more likely to
be responsible for caring for younger family members than males, they may be
traveling in the same vehicle more frequently. In another study for young drivers, the
risk of an accident increases when drivers often travel as passengers of the same sex.
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However, the male driver-male passenger match has a higher accident rate compared
to the female driver-female passenger match (Fu, & Wilmot, 2008). On the contrary,
there is a strong protective effect of presence of passenger when the male driver travel
with female passenger (Rueda-Domingoa et al, 2004). For adult drivers, similar results
can be provided that male drivers have the higher risk when traveling with male
passenger (Braitman, Chaudhary, & McCartt, 2014).

Finally, the number of passengers is an important predictor for accident risk and driver
behaviors. Traveling with more than one passenger carries a greater risk of accident
than driving alone or traveling with a single passenger (Keall, Firth, & Patterson,
2004). Moreover, Doherty, Andrey, and MacGregor (1998) argued that the number of
passengers of young or inexperienced drivers should be limited in order to prevent or
reduce the distraction effect of passengers. Similarly to previous studies, Hing,
Stamatiadis, and Aultman-Hall (2003) revealed that elderly drivers who aged 75 or
older have a more tendency to be accident involvement when they drive with two or
more passengers. The reason for this is that more passengers increase the possibility
of distraction. On the contrary, the results of the study examining the relationship
between the number of passengers and the driver's violations showed that the higher
the number of passengers, the less likely they were to commit violations (Rosenbloom,
& Perlman, 2016). In addition, proving the above mentioned, the protective effect of
passengers may include performing well, for example the "audience effect” in social
psychology (Zajonc, 1965). In this case, good performance will lead to safe driving.
Increased passenger numbers can have an additional effect in terms of larger audience,
better performance — the more passengers, the safer driving (Engstrom, Gregersen,
Granstrom, & Nyberg, 2008).

1.2.3.3.1. The Type of Passenger

Whether different passenger types cause different driver behaviors is a matter of
curiosity. When the literature is examined, studies have generally looked at one or
most two passenger types and their effects on accidents or driver behaviors (Simons-
Morton, & Ouimet, 2004; Maasalo, Lehtonen, & Summala, 2019). It stands as a gap
in the literature since several passenger types are examined together, and how driver-
passenger interaction changes according to different passenger types has yet to be
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investigated much as far as is known. Studies conducted with different passenger types

are given below in the current study.

A study by Rosenbloom and Perlman (2016) revealed that having at least one child
passenger in the vehicle ensures a low percentage of violations. The same results were
obtained for both male and female drivers and both young and other drivers driving
with at least one child passenger. In addition, as evidence of the results of the study as
mentioned earlier, the study conducted by Taubman-Ben-Ari and Noy (2011)
examined how parenthood changed driver behaviors and found that there was an
increase in negative behaviors such as a decrease in speeding and an increase in
positive ones. Unlike these findings, studies also state that child passenger has adverse
effects (Aldrige et al., 1999; Maasalo, Lehtonen, Pekkanen, & Summala, 2016). For
example, in one study, female drivers tend to have accident involvement over male
drivers when driving with small children, especially 0-4 years. This may be because
mothers may be more sensitive to their children due to hormonal changes or lack of
sleep (Henry & Sherwin, 2012) and may be more prone to distraction (Koppel et al.,
2011; Stutts et al., 2005). In another study, drivers traveling with children reported
more distraction; on the other hand, it has been observed that the risky behaviors they
show in the traffic environment are less compared to the drivers without children
(Maasalo, Lehtonen, & Summala, 2019).

In light of these findings, child passengers have both positive and negative effects. In
other words, it has been determined that child passengers reduce the risk of accidents
by reducing aberrant driver behaviors and increase the risk of accidents by causing
distraction. This is because drivers with child passengers, regardless of whether they
are their own children or another child, can be deduced that they use less risk because

they feel the responsibility for the children’s lives.

There are also studies on drivers driving with their parents. For example, when the
speed behaviors of the drivers with a parent as a passenger and a friend as a passenger
and those without passengers are compared, it is seen that the drivers who drive with
their parents show less speed limit exceeding behavior than the drivers who drive with
afriend or alone (Arnett, Offer, & Fine, 1997). In addition, a parent's presence prevents
adolescents from reckless driving (Arnett, Offer, & Fine, 1997). In addition, graduated
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driver licensing (GDL) is enacted as law in many countries, such as the U.S.A.,
Canada, Australia, New Zealand, and some European countries. With the GDL, novice
and young drivers often drive with their parents rather than driving alone. The findings
of the study conducted by Hartos, Eitel, Haynie, and Simons-Morton (2000) indicated
that driving with a parent reduces the risk of accidents and violations. In addition,
while novice drivers perform riskier behaviors in the first months of their license, these
behaviors decrease slightly over time (Simons-Morton, & Ouimet, 2006). The classical
learning curves can elucidate the phenomenon typically observed in complex
behaviors. At the outset, the error detection rate is notably high, though it tends to
decrease over time. However, since the consequences of a mistake made in traffic can
be more severe than any learning behavior, novice drivers should be on the road with
their parents (Goodwin, Waller, Foss, & Margolis, 2006). To our knowledge, very few
studies are in the literature on driver behaviors when parents are passengers. However,
studies generally focus on parents' role in young drivers' driving education. (Simons-
Morton, 2007; Simons-Morton, Ouimet, & Catalano, 2008; Mirman, & Kay, 2012).

As another operational definition, it can be assumed that young drivers are usually the
parents when driving with an adult passenger. Young drivers are less likely to have
accidents and near misses and to display less risky driver behaviors with adult
passengers than when they drive alone or when their peers accompany them as
passengers. Based on this assumption, it can be said that young drivers show safer
driver behaviors with a parent as a passenger (Simons-Morton et al., 2011; Ouimet et
al., 2010). One reason could be that parents or adult passengers can encourage young
drivers to practice safer driving habits, limit distraction by handling in-car technology,

and offer helpful tips for safer driving.

Another passenger type mentioned in the current study is the spouse/lover/partner. As
far as we know, the number of studies on this passenger type is minimal. For example,
Dillon and Dunn (2005) conducted a study with fifty-seven couples. Participants
consisted of male drivers and female passengers, and most stated that they had been
together for more than five years and had a driver's license for more than ten years. It
was discovered in this study that the more reckless the drivers were, the more their
significant others (spouses) grumbled about their driving habits. However, passengers

and drivers agreed that the more the passenger complains, the more negatively the
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driver is affected. Eagly and Steffen (1986) revealed that male drivers predict risky
situations in traffic less accurately than female drivers. Therefore, while male drivers
do not think there is a problem, their driving is negatively affected when criticized
(Dillon & Dunn, 2005). In other words, the fear of being criticized negatively affected
drivers. In addition, while the passengers stated that they do not perceive drivers'
driving skills as bad even if the driver displays risky behaviors, they also stated that
they feel less safe. Moreover, it has been found that whether the passenger has had a

traffic accident before is a good predictor of the complaint level.

Nakawaga and Park (2014b) conducted another study to create a measurement scale
for married couples. A scale with twenty-six items and five factors with high internal
consistency was developed. The presence of passengers was found to correlate with
higher accident risk, specifically concerning psychological factors such as "Pique,”
"Flattery, vanity, overdependence,” and "Annoyance.”" On the other hand, two other
psychological factors, like "Relief (the driver was more calm, relaxed, and alert with
the passenger)” and "Responsibility (the driver feels a sense of responsibility for
passengers' lives),"” comprised the relationship between reckless driving and the
presence of a passenger. Although this study does not find how often the five
psychological factors occur in drivers, there are no results on their effects on traffic

safety.

In addition to passenger types such as spouse, child/baby, and parent, there are some
studies on how drivers behave when they travel with their friends as passengers.
Simons-Morton et al. (2011) found that teenage drivers tend to have accident
involvement when driving with risky friends as a passenger. The observed behavior
may be attributed to indirect peer pressure, stemming from a desire to gain acceptance
within a given social environment and impress one's peers. (Scott-Parker et al., 2009;
Rimal & Real, 2005). In addition, young drivers aged 16-18 years old are more easily
distracted than adult drivers aged 25-66 years old, and it has been found that their
following distance and vehicle control skills are weaker than older drivers (Greenberg
et al., 2003). Therefore, young drivers are at a higher risk of accidents than adult
drivers when their friends are in the vehicle as passengers (Zhang, Mehrotra, &
Roberts, 2019).
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Finally, it is feasible to engage in a collaborative commute with colleagues and
establish a driver-passenger dynamic that is work-related in nature. For example, Hu,
Xie, Han, and Ma (2012) conducted a study to investigate the effect of passengers on
aggressive driver behaviors. They compared the differences between driving with
supervisors and friends. In that study, the operational definition of supervisor was
"someone that has an officially higher rank than the person and usually takes direct or
indirect supervising responsibility on the person, mostly in working settings™ (Hu, Xie,
Han, & Ma, 2012). The finding revealed that drivers show more aggressive driver
behaviors when they travel with friends, whereas they drive less aggressively with a
supervisor. Interestingly, the opposite results were obtained when the same study was
repeated by manipulating the drivers. It was found that when the supervisory passenger
encouraging aggressive behaviors and a friend prioritizing safe behaviors are
identified for manipulation, drivers show less aggressive driver behaviors than when
traveling with friends (Hu, Xie, Han, & Ma, 2012). In light of the findings of this study,
it can be inferred that drivers' behaviors change according to how they perceive the
presence of passengers rather than the actual presence of passengers. It is
recommended to consider the influence of social factors on driver behavior in order to
understand their impact better. The audience effect, which has been studied for years
in social psychology, wants to say precisely this. According to the audience effect,
their behaviors and performance change when people think they are being observed or
watched (Hamilton & Lind, 2016). Considering the driving context, drivers may
change driver behaviors by thinking they are being watched by passengers (Cantin,

Lavalliére, Simoneau, & Teasdale, 2009).

1.2.3.4. The Relationship between Driver Behaviors and Driver-Passenger

Interaction

The presence of the passenger, in other words, the presence of an audience, must be
taken into account, which can affect human factors in driving. People may show
different social behaviors, especially when they think someone is watching them
(Camilleri & Kozak, 2022). Considering that the driving environment is a social
environment observed or watched by the passenger, the passenger affects the driver's
behaviors. Based on this observation, the current study is aligned with its intended

objectives.
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Most studies are based on accident reports and datasets rather than variables such as
driver behavior, road traffic safety, and driver skills (Doherty, Andrey, & MacGregor,
1998; Vollrath, Meilinger, & Kriiger, 2002; Engstrém, Gregersen, Granstrom, Nyberg,
2008). For example, young drivers are likelier to engage in accidents when they have
passengers in the car. On the other hand, older drivers may observe a decline in
accident incidents when companions accompany them (Rueda-Domingoa et al., 2004).
In addition, according to studies conducted on road safety, drivers tend to exhibit a
higher level of caution and adhere to traffic rules more strictly when passengers are on
board (Rosenbloom & Perlman, 2016). Due to the lack of available information, it is
currently impossible to obtain specific details regarding the potential impact of the
passenger on the driver during the accident. Additionally, the extent to which the
passenger may have contributed or the type of effect they had on the overall outcome
remains unknown. It is of utmost importance to conduct a thorough analysis of the
psychological impact that the presence of a passenger may have on the driver during
travel or risky situations. Such an examination in the present study is essential in filling

the gap in the existing literature.

In the present study, driver behaviors were investigated concerning driver-passenger
interaction. Many studies demonstrated a relationship between driver behaviors and
the presence of passengers (Lee & Abdel-Aty, 2008; Rosenbloom & Perlman, 2016;
Vollrath, Meilinger, & Kruger, 2002). Moreover, it has been found by many studies in
the literature that the presence of the passenger sometimes has a positive and
sometimes a negative effect on driver behaviors and the risk of accident involvement
(Rueda-Domingo et al., 2004; Simons-Morton et al., 2011). However, the underlying
reason for these contradictory findings is that the psychological mechanism of the
passenger's presence on drivers has not yet been fully resolved (Nakawaga & Park,
2014a). It seems that a passenger's presence could affect how the driver perceives them
and the interactions between them (Hu, Xie, Han, & Ma, 2012). The present study
aimed to determine the types of interaction between drivers and passengers, as there is
limited information on this topic. Additionally, the study investigated how these

interactions affect the driver's behavior.
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1.3. The Aim of the Study

As mentioned in the previous sections, a review of the previous studies showed that
the content and nature of driver-passenger interactions in a vehicular setting need a
more detailed understanding; additional data and research are required to achieve a
more comprehensive understanding of this subject. With the current study, this lack of
focus in the literature was aimed to be completed with the investigation of driver-
passenger interaction in terms of its content, factors, and in relation to the related
concepts and variables. In light of this aim, one of the main goals of the study was to
develop a valid and reliable measurement tool for driver-passenger interaction for the

first time in the literature.

In addition to the aim of understanding the concept of driver-passenger interaction in
detail with the newly developed questionnaire to measure it, the present study also
aimed to test this concept’s relationships with the driving-related basic variables and
driver behaviors as one of the most critical factors in road safety. With its mentioned
aims, the study would have the potential to contribute to the literature in understanding
driver-passenger dynamics, the relationship between the driver-passenger interaction
and driver behaviors, and help us develop more effective road safety strategies in the

future.
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CHAPTER II

STUDY 1:

DEVELOPMENT OF THE “THE DRIVER-PASSENGER INTERACTION
QUESTIONNAIRE (DPIQ)”

2.1. Introduction

Most of the research that have delved into the dynamics of the relationship between
the driver and passenger have relied heavily on accident reports as their primary source
of information. (Vollrath, Meilinger, & Kriiger, 2002; Rueda-Domingo et al., 2004;
Preusser, Ferguson, & Williams, 1998; Braitman, Chaudhary, & McCartt, 2014;
Doherty, Andrey, & MacGregor, 1998; Geyer, & Ragland, 2004). In the previous
research, there was a primary emphasis on determining the correlation between
passenger presence or absence during a trip and the likelihood of accident
involvement. While there were mentions of both positive and negative effects, a
thorough examination of these effects was not conducted. It is vital to fully
comprehend the implications of these findings, as there was insufficient information
available about the nature of the interaction between the driver and the passenger.

Results of the few previous studies focus on how the passengers’ existence in the car
affects the driver’s behavior (e.g., Fleiter, Lennon, & Watson, 2010; Hu, Xie, Han, &
Ma, 2012; McEvoy, Stevenson, & Woodward, 2007). For example, data was collected
through focus groups and interviews in a study examining the social effects of driving
speed decision-making (Fleiter, Lennon, & Watson, 2010). In another study, data were
collected by interviewing the survivors hospitalized after the accident to examine the
effect of using mobile phones while driving and carrying passengers on the risk of an
accident (McEvoy, Stevenson, & Woodward, 2007). The previous studies primarily

37



rely on qualitative data, highlighting the necessity for a scale to measure the driver-
passenger interaction and sub-concepts.

It is observed that studies on the effects of passenger presence generally focus on
accident reports. In contrast, studies focusing on the impact of passenger presence on
driver behavior or traffic safety typically use qualitative data methods and remain in a
narrow perspective. In this context, it is seen as a need to develop a quantitative
measurement to measure the effect of driver-passenger interaction on road safety and
driver behavior from a general perspective. Therefore, the Driver-Passenger
Interaction Questionnaire was developed within the scope of the current study, aiming
to obtain more detailed information about the driver-passenger interaction in the
vehicle. The aim of the current research was to conduct a series of semi-structured
interviews with drivers while developing the scale to gain a deeper understanding of
the dynamics involved in driver-passenger interaction. This approach was chosen to
obtain rich and detailed data that can shed light on the various factors that impact the
quality of the interaction between drivers and their passengers. This study aims to
pinpoint crucial areas that require improvement, enhancing the overall experience for

drivers and passengers.
2.2. Method
2.2.1. Participants

A comprehensive data set was collected through an interview involving 17
participants. Among these individuals, there were 10 females and 7 males who
generously shared their valuable insights and perspectives. The range of ages among
the individuals who participated in the study varied between 24 and 63 (M=
35.88, SD = 11.54). Based on the data gathered from the interviews, it was found that
each participant was a frequent driver, engaging in driving activities daily or at least
three to four times every week. The annual kilometres range changed between 1,000
and 12,000 (M = 5,688.24, SD = 3,523.47). In addition, the range of the number of
years of having a driving license was between 5 and 42 (M = 16.12, SD = 10.95). The
descriptive statistics of interview participants mentioned above in the current study

could be seen in Table 1.
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Table 1. Descriptive Statistics of Interview Participants (N = 17)

Minimum  Maximum Mean SD
Age 24 63 35.88 11.54
Driving experience
5 42 16.12 10.95
(years)
Annual mileage (km) 1000 12000 5,688.24 3,523.47

2.2.2. Procedures

Ethical permission was taken from the Middle East Technical University Human
Subjects Ethics Committee (HSEC, see Appendix F) to conduct interviews. The
collection of data took place in January in the year 2022. This information is precise
and accurate, clearly understanding when the data was obtained for any further
analysis or reference. For the study, individuals were chosen using the convenience
sampling method, which selects people who are readily accessible and available. It is
important to note that participation in the study was entirely voluntary, with no
pressure or coercion exerted on potential participants to take part. As outlined in
Appendix G, the semi-structured interviews were carried out over the phone with the
utmost care and attention to detail. Before the interviews, all participants were fully
informed of the study's purpose and objectives and were allowed to provide explicit
consent. This approach ensured that all interviewees felt comfortable and confident

sharing their valuable insights and perspectives throughout the study.
2.2.3. Measures

To ensure important information was captured, a semi-structured interview was
conducted. The initial section of the interview form consisted of questions regarding
the respondent's demographic information, such as gender, age, years of driving
experience, and annual mileage. Additionally, ten open-ended questions were included
to identify the different aspects of driver-passenger interaction. The questions cover
topics like how passengers affect a driver's behavior and skills, the different types of

interactions between drivers and passengers, and how passengers of different types
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impact driver behavior and skills. For example, "When you consider your travels with
a passenger in the vehicle, how do you believe the passenger typically impacts the
driver's behaviors?" was asked. To better understand the different aspects of driver-
passenger interaction, the goal is to gather specific details on how having a passenger
can positively impact road safety and driving. These details include how a passenger
can assist with non-driving tasks (such as operating in-vehicle equipment and
answering calls for the driver), alerting the driver to potential dangers, and making the
driver feel more responsible for safe driving. For example, "Did the passenger's
presence in the vehicle alter your perception of potential risks and hazards? If yes,
please explain how it affected your perception.” was asked. The goal is to gather
comprehensive details about the negative impacts that passengers may have on drivers,
such as distractions, mental overload, or the fear of being judged for their driving style.
For example, "Are you worried about facing criticism for driving when you have a
passenger in your vehicle? If so, where do you anticipate this criticism coming from,

and how does it impact your driving behavior?" was asked.
2.3. Results

In order to perform a thorough evaluation, qualitative research methods were
employed to carry out a meticulous content analysis on every single response obtained.
This approach allowed for a comprehensive examination of the data gathered, ensuring
a comprehensive and insightful analysis. The following sections contain information

on interview questions, participant answers, and the frequency of those answers.

Question 1: "When you consider your travels with a passenger in the vehicle, how do

you believe the passenger typically impacts the driver's behaviors?"

The responses by the participants to the inquiry were categorized into four sections as
1) drive more carefully with a passenger in the vehicle (N =7), 2) drive more
comfortably alone (N = 3), 3) presence of the passenger has no effect unless the
passenger interacts (N = 2), and 4) distracted if interacting with the passenger (N = 5).

Question 2: "When considering your experiences driving with a passenger in the
vehicle, how do you believe the presence of the passenger impacts your driving

abilities?"
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The responses by the participants to the inquiry were categorized into three sections as
1) driving is adversely affected when the passenger interacts (N =8), 2) no effect (N =

2), and 3) driving is positively affected when the passenger interacts (N = 7).

Question 3: ““When accompanying a passenger during travel, what type of

communication do you engage in with them?”

The responses by the participants to the inquiry were categorized into three sections as
1) a conversation with the passenger (N =12), 2) listening to a piece of music with the

passenger (N = 2), and 3) physical interaction with the passenger (N = 3).

Question 4: "Can the presence of different passengers, such as friends or parents,

impact your driving skills and abilities? If so, how?"

The responses by the participants to the inquiry were categorized into three sections as
1) no effect (N =2), 2) driving more carefully if vulnerable passenger (such as
unhealthy, disabled, elderly, or baby) (N = 8), and 3) driving more carefully if a
passenger is familiar (N = 7).

Question 5: "Can having a passenger in the car assist you with non-driving activities
such as using vehicle equipment, snacking, or answering phone calls? If so, in what

ways?"

The responses by the participants to the inquiry were categorized into four sections as
1) assisting in finding an address or using navigation (N = 4), 2) assisting with eating
snacks and drinking, including tea and coffee (N = 2), 3) Assisting with mobile phone

use (N = 4), 4) assisting in adjusting the radio's settings (N = 7).

Question 6: "Did the passenger's presence in the vehicle alter your perception of

potential risks and hazards? If yes, please explain how it affected your perception.”

The responses by the participants to the inquiry were categorized into two sections as
1) the proactive contribution of the passenger in cases of sleeplessness or distraction (N
= 11), and 2) hindering the ability to identify and assess potential hazards due to
interactions with a passenger (N = 6).
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Question 7: “Do you feel a sense of responsibility for the safety of the passengers in

your vehicle?”

According to all the participants, ensuring the passenger's safety is their responsibility.
This sense of responsibility has been found to impact three distinct ways; 1) driving

more carefully (N = 7), 2) no difference (N = 2), and 3) anxious driving (N = 8).

Question 8: "How does having a passenger in your vehicle affect your level of attention

while driving?"

The responses by the participants to the inquiry were categorized into three sections as
1) driving more carefully due to the proactive contribution of passengers and to
provide their safety, or if there are vulnerable passengers in the vehicle (N =5), 2) no
effect (N = 2), and distracted driving due to the passenger's constant intervention in
driving-related situations, or interaction with passenger such as chatting, or dispute (N
=10).

Question 9: "Does traveling with a passenger impact your mental state? If so, how?"

The responses by the participants to the inquiry were categorized into two sections as
1) no effect (N = 7), and 2) adverse effects of situations like passengers talking
excessively or discussing important issues with the driver, as well as driver-passenger

arguments (N = 10).

Question 10: "Are you worried about facing criticism for driving when you have a
passenger in your vehicle? If so, where do you anticipate this criticism coming from,

and how does it impact your driving behavior?”

The responses by the participants to the inquiry were categorized into two sections as
1) Yes, avoiding receiving negative criticism, such as a novice driver or not having
good driving skills (N = 10), and 2) No, not afraid of being criticized because of

trusting driver skills and driving carefully (N = 7).
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2.3.1. Evaluation of Interview Results and Development of “Driver-Passenger

Interaction Questionnaire (DPIQ)”

Based on semi-structured interviews, the DPIQ was developed to facilitate new studies
and to gain deeper insights into the interaction between drivers and passengers. In the
realm of traffic environments, the interaction between drivers and passengers has been
a topic of interest for some time. However, until recently, there had been no existing
scale available to measure this interaction accurately. As a result, this is the first
attempt to gain a deeper understanding of the dynamics between drivers and

passengers in such settings.

According to the findings of Study 1's interviews, drivers' perceptions of their
passengers can vary depending on the level of interaction between them, sometimes
resulting in a positive perception and other times in a negative one. Many of the
interviewed individuals reported that a driver's behavior is not influenced by the
presence or absence of a passenger unless the passenger engages with them.
Nevertheless, it has been noted that passenger interaction can lead to adverse outcomes
such as distraction or mental strain. On the contrary, most participants stated that with
the proactive involvement of the passenger in driver-passenger interaction, driving
becomes a positive experience. For example, passengers can also benefit from
improved driving safety through assistance with non-driving tasks and alerts to
potential dangers the driver may not have noticed. It is essential to recognize that how
a driver interacts with their passenger can differ depending on the person they are
traveling with. Interviews have shown that when driving with vulnerable passengers
like the unwell, elderly, or baby, drivers tend to be more cautious and prioritize safety.
Those who feel responsible for their passengers tend to exhibit safer driving habits and

less risky behavior when carrying vulnerable or familiar passengers.

Before analyzing the interview results, in order to identify potential items for the
DPIQ, a literature review was conducted to form the dynamics of traveling with
passengers. The review focused on exploring the interactions between drivers and
passengers and examining the tools available for measuring these interactions. A
comprehensive literature analysis examined the relationship between the driver and
the passenger. Qualitative data collection tools were also reviewed, and the items
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related to driver-passenger in-vehicle interaction were adapted accordingly.
Additionally, the outcomes of the interview were evaluated and analyzed in detail. In
the final phase, theoretical dimensions for the newly developed questionnaire were
determined with its six sub-dimensions and 49 items. The names of the dimensions
were “Passenger’s Assistance with Non-Driving Tasks”, “Proactive Contribution of
Passenger”, “The Sense of Responsibility”, “Distraction”, “Mental Overload”, and

"The Fear of Being Criticized”.
2.4. Discussion

Various studies have investigated the influence of passengers on accident rates (Orsi,
Marchetti, Montomoli, & Morandi, 2013; Rosenbloom, & Perlman, 2016) and the
potential dangers that may arise when young and elderly drivers have passengers
(Toxopeus, Ramkhakawabsingh, & Trick, 2011; Sullman, 2012). The aforementioned
studies carry significant weight in terms of not solely emphasizing the driver towards
road safety but also highlighting the passenger's impact in traffic settings. These
research efforts explore the detail of the subject matter, shedding light on various
factors that contribute to ensuring a safe and secure journey for all individuals on the
road. Typically, the literature concentrated on accidents as the primary outcome of the
studies. It is essential to consider the connection between driver behaviors, driver
skills, positive driver behaviors, safe driving, and the presence of passengers
(Goralzik, & Vollrath, 2017; Gheorghiu, Delhomme, & Felonneau, 2015; Zhang,
Mehrotra, & Roberts, 2019; Charlton, & Starkey, 2020). The current study provides a
valuable addition to the existing literature by investigating the correlation between

passenger and driver behaviors.

It has been noted that most studies conducted in this area have solely concentrated on
investigating the effects of the driver's presence or absence (Behnood, & Mannering,
2017; Braitman, Chaudhary, & McCartt, 2014; Lee, & Abdel-Aty, 2008). However,
conducting more extensive research is vital to understand better the various factors
that can impact driving behavior and safety. It is more significant for the driver to
perceive the presence of their passenger and interact with them, rather than just their
physical presence or absence. During interviews, drivers reported that they tend to
drive more cautiously and attentively when the passenger is familiar with them.
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According to a study in literature, the relationship of intimacy between a driver and
passenger can improve driving safety (Fleiter, Lennon, & Watson, 2010). This implies
that the connection between the driver and the passenger plays a significant role in
ensuring road safety, regardless of whether the passenger is present. The current study
highlights the importance of focusing on the interaction between the driver and
passenger rather than just the passenger's presence. Furthermore, a measuring tool has

been created to measure this interaction.

Upon examining the literature, it was evident that studies which explore the correlation
between drivers and passengers predominantly employ qualitative research methods
(e.g., McEvoy, Stevenson, & Wookward, 2007; Hu, Xie, Han, and Ma, 2012). The
dynamics between drivers and passengers in a transportation setting is something
critical and in order to fill the gap in the literature, a qualitative study must be
conducted to explore how drivers and passengers interact and relate to each other.
Developing a Driver-Passenger Interaction Questionnaire (DPIQ) represents a

valuable contribution to the literature in this area.

The insights gathered from interviews and the development of the DPIQ tool will
provide valuable information for future studies on driver-passenger interactions. The
development of the DPIQ tool is an important step forward in studying driver-
passenger interactions. The tool provides a way to measure the quality of driver-
passenger interactions. This will allow researchers to understand better the factors that
contribute to positive and negative interactions and develop interventions to improve
the quality of interactions. As a result of these interviews, the DPIQ is developed, and
the aforementioned goals are tried to be achieved. The current study's interviews and
the DPIQ will offer initial information for future research, building on the discoveries
and advancements made thus far. The statement suggests that exploring the
aforementioned potential can lead to significant advancements in various fields of
study from a theoretical and practical standpoint. The insights gained can be used to
enhance existing knowledge and develop new approaches to ongoing challenges. This
highlights the importance of continued research and exploration to further our

understanding of complex topics.
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CHAPTER 111

MAIN STUDY:

DETERMINING THE FACTOR STRUCTURE OF THE DRIVER-
PASSENGER INTERACTION QUESTIONNAIRE AND INVESTIGATING
THE RELATION WITH DRIVER BEHAVIORS

3.1. Introduction

As stated in previous chapters, the driver-passenger interaction pertains to how the
driver and passenger engage with each other while traveling together in a vehicle. This
aspect of transportation can significantly impact the driver's behavior and the road
users' safety. The presence of a passenger in a car can impact the driver's behavior.
This is because the passenger can act as a form of social monitoring, influencing how
the driver conforms to social norms and expectations (Camilleri & Kozak, 2022). In
some cases, the passenger can distract the driver or criticized, increasing the risk of an
accident (Hu, Xie, Han, & Ma, 2012). In some cases, a passenger's behavior can lead
a driver to become more aggressive (Hu, Xie, Han, & Ma, 2012) or distracted
(Sullman, 2012). Criticizing the driver excessively can also increase the risk of
dangerous driving (Dillon & Dunn, 2005). Passengers have traditionally been thought
to have a negative impact on drivers, but related studies have shown that driving with
a passenger can actually reduce the risk of a crash (Rueda-Domingo et al., 2004).
While passengers can sometimes be a distraction, research has shown that they can
also help drivers stay focused and make better decisions (Charlton & Starkey, 2020).
A passenger's presence can help reduce driver fatigue and stress, leading to safer
driving (Geyer & Ragland, 2004). Passengers can also help to remind drivers to obey
traffic laws and drive safely (Rosenbloom & Perlman, 2016). Basically, the driver-
passenger interaction is heavily influenced by the drivers' perceptions of their

passengers. These perceptions can result in a range of outcomes, either positive or
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negative in nature. In the scope of the current study, a detailed examination of the
concept of driver-passenger interaction will contribute to the literature.

The literature has previously examined the relationships between driver-passenger
interaction and driver behavior. Additionally, no tool is currently available to measure
driver-passenger interaction in this field. One of the objectives of this study is to form
a questionnaire that evaluates driver-passenger interaction. This study thoroughly
examines the concept of driver-passenger interaction and breaks it down into sub-
concepts. Within this scope, one of the main objectives of this study is to examine the
relationship between driver-passenger interaction and driver behaviors. Developing
the driver-passenger interaction questionnaire and examining the relationship between
driver behaviors contribute to the literature. This is because the concept of driver-
passenger interaction is being studied for the first time. This will be a pioneering study

for future studies.

To sum up, the importance of the driver-passenger interaction and the need to define
and understand the concept has been discussed in the previous chapter. Study-1 was
conducted in order to develop a questionnaire to understand the nature of the concept,
and a theoretical dimensionality was formed. The factor structure of the developed
questionnaire and the relationships stated in the primary purpose should be tested in a

main study.

3.2. Method

3.2.1. Participants

The current study consisted of 317 participants, 163 of whom were female (51.4%)
and 154 of whom were male (48.6%). The age range of the participants changed
between 19 and 70 (M = 33.28, SD = 9.32). Even though they had different education
levels, two of them were in intermediate school (0.6%), 21 of them were in high school
(6.6%), 17 of them were college graduates (5.4%), 176 of them were university
graduate (55.5%), and 101 of them were postgraduate; master’s degree or doctoral
degree (31.9 %), all participants had a driving license for at least a year. The range of
the number of years of having a driving license was between 1 and 50 (M=
10.86, SD = 8.78). The range of annual km/h was from 100 to 110,000 km/h (M =

10,178.55, SD = 13,760.29), while the range for lifetime kilometers was from 100 to
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3,000,000 (M = 133,294.80, SD = 307,447.77). The descriptive statistics of the
demographic characteristics of participants can be seen in Table 2.

Reports showed that 206 participants drive nearly every day (65%), 68 of them drove
1 or 2 times in a week (21.5%), 25 of them drove 1 or 2 times in a month (7.9%), 16
of them drove in few times in a year (5%), and 2 of them drove rarely or almost never
(0.6%). Moreover, the majority of them actively drove almost every day (M = 4.45,
SD = .89). In addition, only 4 out of 317 participants reported that they drove
professionally. These usually include taxis or heavy vehicles such as trucks or pickup
truck. Moreover, while 97 participants (30.6%) stated that they had an active accident,
87 (27.4%) stated that they had a passive accident at least once in the last three years.
In addition, 55 of the 97 drivers (56.7%) who had an active accident stated that they
were alone when they had an accident, while 42 of them (43.3%) stated that they were
passengers in the car. On the other hand, 45 of the 87 participants (51.7%) who had
passive accidents stated that they were alone when they had an accident, whereas 42
of them (48.3%) stated that they were passengers in the vehicle. The range of active
accidents was between 1 and 10 (M = 1.84, SD = 1.52), while the range of passive
accidents was between 1 and 5 (M = 1.45, SD = .78).

Table 2. The Descriptive Statistics of the Demographic Characteristics of Participants

Minimum  Maximum Mean SD
Age 19 70 33.28 9.32
Driving experience
1 50 10.86 8.78
(years)
Annual mileage (km) 100 110,000 10,178.55 13,760.29
Lifetime mileage (km) 100 3,000,000 133,294.80 307,447.77

Finally, 126 (39.7%) stated that they had received at least one type of ticket, such as
drunk driving, red light violations, speeding, seat belt violations, and any other type.
When examining the most common type of tickets, it was determined that 65.9% of

those reported receiving traffic fines due to speeding (N = 83), 13.5% of participants
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stated received red light violations (N = 17), 18.3% of participants (N = 23) reported
they received any other type of tickets such as talking on the phone while driving,
incorrect overtaking, wrong turn, lane violations, parking ticket, entering the opposite
direction. In addition, among those who received a traffic ticket, 58 participants (46%)
reported that they traveled with a passenger. In comparison, 68 participants (54%)
reported traveling alone.

3.2.2. Procedures

Before data collection, ethical permission was taken from the Middle East Technical
University Human Subjects Ethics Committee (HSEC, see Appendix C). Data were
collected by using the convenience sampling method, often preferred because it is easy
accessibility to the participants for the researcher. All questionnaires were prepared on
an internet-based site, and online data was collected via Qualtrics online research
software (www.qualtrics.com). With the link created through the online research
platform, Qualtrics, the questionnaires were distributed to the participants via e-mail
or social media such as Facebook, Twitter, and Instagram. In addition, the Sona
System, a participant pool system used by the Middle East Technical University
Department of Psychology Department, was also used for data collection.

All participants were given informed consent (see Appendix D) and were informed
about the purpose of the study and the people from whom they could obtain
information about the survey. Participation in the study was entirely voluntary, and all
participants were informed that they had the right to withdraw from the study
whenever they wanted or felt uncomfortable. In addition, it was ensured that the
information of the participants would be kept confidential and anonymous and that the

data would only be used for scientific purposes.
3.2.3. Measures

In the present study, five instruments were used. These were the Demographic
Information Form, the Passenger Information Form (PIF), the Driver-Passenger
Interaction Questionnaire (DP1Q), the Driver Behavior Questionnaire (DBQ), and the
Driver Skill Inventory (DSI).
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3.2.3.1. The Demographic Information Form

Participants were asked to complete a demographic information form (see Appendix
E). It consisted of questions about age, sex, level of education, the number of years
having a driving license, the number of years the vehicle was used, annual km, and
lifetime km. Moreover, the number of active accidents (e.g., hitting another road user),
the number of passive accidents (e.g., being hit by another road user), and the number
of tickets and the types of tickets in the last three years were inquired of participants.
For these three questions, the participants were asked whether they were passenger/s

in the vehicle at that time, if they had an active/passive accident, or received a penalty.
3.2.3.2. The Passenger Information Form (PIF)

The PIF was created to obtain information such as the presence or absence of the
passenger in the vehicle and the demographic of the passenger (see Appendix F). This
form included eight questions. First, a small matrix consisting of three items was asked
to detect the passenger's presence in the vehicle. For the first question, the participants
answered the phrase "Considering the last six months, please indicate how often you
have experienced the following situations while driving."” by using a 6-point Likert
type (1 = Never, 2 = Once in six months, 3 = Once a month, 4 = Semimonthly, 5 =
Once a week, 6 = Every day). The items of the question are as follows:

e | am alone in the car.
e | have a passenger with me.

¢ | have more than one passenger with me.

Those who marked “Every day” in the item “I am alone in the car” and/or those who
marked “Never” in the item “I have one or more than one passenger with me” were

considered a driver without a passenger.

Because the DPIQ only contains questions about drivers with passengers and the other
questions in the PIF include details about passengers, drivers alone were directed to
complete the DBQ instead. The drivers not carrying passengers were not required to
answer questions about passengers. Instead, they were asked to complete
questionnaires regarding their driving behaviors and skills. All drivers whom

passengers accompanied have responded to all questions.
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The second question asked the participants, "When you think about the last six months,
list the following passenger types according to your frequency of traveling together."”
Participants are expected to rank the types of passengers based on their frequency of
travel, from the most traveled to the least traveled (1 = most traveled, 11 = least
traveled). Passenger types were friend, parent (mother/father), sibling,
spouse/lover/partner, relative, boss, coworker, elderly, child/baby, disabled, and
stranger (such as hitchhiking or ridesharing). The passenger's age group (baby, child,
adolescent, adult, or elderly) and gender were requested to obtain details about the
most frequent traveler. Over the past six months, they have been asked to indicate the
number of passengers they typically travel within their vehicle by selecting either one,

two, or three or more passengers.

In order to learn whether it is a necessity or preference for drivers to travel with
passengers, "Would you prefer to travel alone or with a passenger in the vehicle if
given the choice?" were asked. Then, a question was asked to find out how often the
driver interacts with the passenger in the car, using a 5-point Likert scale. (1 = Never,
5 = Always). Moreover, to find out if the participants have ever had an accident or
near-misses due to the distraction of the passenger, "Have you ever been in an accident
or almost had one when driving due to distractions caused by passengers or any
passenger-related reasons?" were asked to participants. Finally, for general
information, "When reflecting on the collective travels you have had with the
passenger, how do you believe their presence in the vehicle influences your driving
behaviors?" were asked of participants in order to learn whether the presence of
passenger affects the drivers' behaviors positively or negatively according to the

drivers' perception.
3.2.3.3. The Driver-Passenger Interaction Questionnaire (DPIQ)

The DPIQ (see Appendix G for the version used in the data collection process) was
developed to examine the driver-passenger interaction inside the vehicle within the
scope of the current study. This questionnaire aimed to obtain more detailed
information about the driver-passenger interaction in the vehicle. This questionnaire
consisted of 49 questions, two main dimensions (positive and negative interaction),

and six sub-dimensions. These five dimensions were Passenger Assistance with Non-
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Driving Tasks, Proactive Contribution of Passengers, Sense of Responsibility,
Distraction, Mental Overload, and Fear of Being Criticized.

The forty-nine items were presented to the participants using a 5-point Likert type (1
= Strongly Disagree, 5 = Strongly Agree). The passenger's assistance with non-driving
tasks consisted of seven items (a = .73); for example, "When | am behind the wheel,
the passenger in the car provides directions through the map, thus enhancing the safety
of my driving." or "I feel safer when my passenger deals with in-vehicle equipment
like the radio and air conditioning while I focus on driving." Higher scores mean that
the passenger's presence contributes positively to driving by assisting with non-driving
tasks. The proactive contribution of passenger dimensions included eight items (o =
.85); such as "My driving becomes safer when passengers alert me to potential dangers
in traffic, and it is helpful when passengers notice and communicate potential hazards."
or "If my passenger alerts me of any possible obstacles on the road, like road work or
potholes, it can greatly increase safety while driving." Higher scores mean that the
proactive contribution of passengers to the driver contributes positively to driving. The
sense of responsibility consisted of eleven items (a = .82): "While driving, | take care
to avoid sudden braking and accelerating in order to ensure a smooth and comfortable
ride for the passenger.” or "As the driver, | am responsible for ensuring the safety of
my passengers while they are in the vehicle." Higher scores mean the driver's sense of

responsibility towards the passenger contributes positively to driving.

The distraction dimension included ten items (a = .74); for example, "I find that
singing along with a passenger in the car can be distracting for me." or "It is not safe
to turn back and talk to a passenger in the rear seat while driving." Higher scores mean
that the presence of passengers distracts the drivers and negatively affects driving. The
mental overload dimension consisted of nine items (o = .59), such as "I am finding it
hard to concentrate on driving because | keep replaying a memory in my head where
I was unhappy while talking to a passenger." or "Having a passenger in the car during
heavy traffic can help promote safe driving." High scores mean that the presence of
the passenger increases the mental intensity of the driver and negatively affects the
driving. The fear of being criticized dimension included four items (a = .71): "I tend

to get nervous while driving if | worry that my passenger may not approve of my
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driving skills." High scores mean the driver's fear of being criticized by the passenger
negatively affects driving.

According to the current study, Cronbach's alphas for all dimensions were measured
separately. Except for the mental overload dimension, all other dimensions had high
reliability. Factor structure analysis was performed, and the statistics and results of this

analysis were explained in the next section, the results section.

3.2.3.4. The Driver Behavior Questionnaire (DBQ) and the Positive Driver
Behavior Scale (PDBS)

The Driver Behavior Questionnaire (DBQ) was developed by Reason and his
colleagues (1990) in order to measure aberrant driver behaviors. DBQ was used by
being translated to Turkish, performed factor structure by Lajunen and Ozkan (2004).
DBQ is a self-report questionnaire consisting of violations (ordinary and aggressive
violations), errors, slips, and lapses. In the current study, the Positive Driver Behaviors
Scale (PDBS), developed by Ozkan and Lajunen (2005), was also used with the DBQ.
PDBS aims to measure drivers' behaviors to help, pay attention and be polite to other
road users in the traffic environment, regardless of safety concerns. For example,
"Taking care not to limit the mobility of other road users (such as pedestrians, cyclists)
while parking your vehicle" or "Be careful not to splash water and similar substances
accumulated on the side of the road on pedestrians while driving your vehicle." was

sample item of PDBS.

The current research included the DBQ, which comprised 28 items and used a 6-point
Likert scale (1 = Never, 6 = Always). The DBQ's violations factor is divided into two
categories: aggressive violations (consisting of 3 items) and ordinary violations
(consisting of 9 items). For example, "Following a driver with whom you are angry in
traffic and attempting to assert your dominance.” can be an example of aggressive
violations items, and "Drive until the last moment in a lane that will be closed on the
highway." can be a considered as ordinary violations items. Moreover, there were
sixteen items, with eight errors (such as While waiting in the queue to turn left from
the main road, avoiding the primary road traffic, and almost colliding with the vehicle
in front) and the other eight slips and lapses such as Finding yourself driving in the
more familiar direction B when you intended to go in direction A.). A higher score
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indicates that drivers display a more significant number of aberrant driving behaviors,
such as violations, errors, and lapses. In addition, PDBS comprises 14 items that use a

6-point Likert scale (1 = Never, 6 = Always).

The original factor structure of the DBQ with positive driver behaviors was used in
the current study. Reliability analysis was done for each factor and overall
questionnaire. The internal consistency value for the overall DBQ was .73. The
violations factor of the DBQ was highly reliable (12 items; a = .84). The internal
consistency reliability values for aggressive violations and ordinary violations were
.65 and .82, respectively. In addition, errors (8 items; a = .56) and slips and lapses (8
items; o = .70) were also reliable. Finally, Cronbach’s alpha for the internal

consistency value of the PDBS was .72.

3.2.3.5. The Driver Skill Inventory (DSI)

The Driver Skill Inventory (DSI) was developed by Lajunen and Summala (1995) to
measure the participants' self-reported perceptual-motor and safety skills orientations.
The DSI was used by being adapted to Turkish by Siimer and Ozkan (2002). The short
version used in the present study contains ten items; 5 are perceptual-motor skills (such
as being able to park in a narrow space while reversing the car), and 5 are safety skills

(such as maintaining patience while driving behind a slow vehicle).

In the current study, participants were asked to evaluate their perceptual-motor and
safety skills using a 5-point Likert scale (1 = Definitely weak, 5 = Definitely strong).
Higher scores mean drivers tend to have more perceptual-motor and safety skills
orientations. Reliability analysis was performed to test internal consistency for both
dimensions of the DSI. The internal consistency value for the overall DSI was .66.
Also, for perceptual-motor and safety skills, Cronbach's alpha scores were .80 and .65,

respectively.
3.3. Results
3.3.1. General Information

For the present study, the analyses were organized into five different sections. The first

section presented the process of cleaning data and the computation of the subscales.
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Next, the second part included statistical information regarding the factor structure
analysis of the DPIQ that was developed in this study. The section includes
information on discarded items and their reasons, the formation of factor structure, and
reliability analysis based on the final version. The third section presented descriptive
statistics for passenger information and the study variables in the current study. Next,
the correlation analyses of interested variables were discussed. Finally, in the main
analyses section, Hierarchical Regression Analyses were conducted and presented to
investigate the correlation between driver-passenger interaction and driver behaviors.
In addition, MANCOVAs were done to examine the differentiation of driver-
passenger interaction at different levels on driver behaviors. The results of these

analyses were shared in the last section.
3.3.2. Data Cleaning and Computing Subscales

In order to guarantee precise results, the data was thoroughly cleaned before
commencing the analysis. Those who did not fully complete the questionnaire, did not
accept informed consent, voluntarily participated, or indicated that they did not have a
driver's license were excluded from the data set. A total of 716 individuals were
surveyed to gather the data. However, the study sample was reduced due to various
reasons. Three hundred forty individuals did not complete the questionnaire, 14
declined to participate voluntarily, 17 did not possess a valid driving license, and four
revealed that they drove for professional purposes. The study observed extreme values,
and as a result, data from five participants were excluded because of dishonest annual
and lifetime mileage information. After completing the data-cleaning process, there

are now 336 participants whose data can be utilized.

In order to ensure accurate data entry, all variables' minimum and maximum values
were verified. Once the process was complete, the sub-factors and dimensions of each

instrument were formed by calculating the average values of each item.
3.3.3. Factor Structure of the DPIQ

In order to establish a factor structure for the newly developed DPIQ, which contains
49 items, an Exploratory Factor Analysis was conducted. This approach was necessary

as no pre-existing factor structure was available for reference. The factor structure was

55



analyzed using the principal component analysis as the extraction method. Factor
analysis was conducted using Promax with Kaiser Normalization as the rotation
method, as the expected relationship between the factors was present (Tabachnick &
Fidell, 2012). The sampling adequacy measure according to Kaiser-Meyer-Olkin was
.84, and Bartlett's sphericity test showed significance (X?> = 5,385.61, df = 780, p <
.001). It can be concluded that the DPIQ consisting of 49 items is appropriate for

conducting factor analysis.
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Figure 3. Dimensions of the DPI1Q

The scree plot, Eigenvalues, and explained variances of the factors were first examined
to determine the number of factors. It was suggested that a 12-factor structure be
considered when examining the Eigenvalues. The factor analysis was repeated after
discovering that some factors in the 12-factor structure model contained only one or
two independent items. This time, six factors were fixed according to the conceptual
framework. However, upon examining the six-factor structure, it was found that
mental overload and distraction are closely related and cannot be distinguished from
each other. In other words, the factor analysis merged Mental Overload and Distraction
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into one factor. In this case, factor analysis indicated two items as the sixth factor; Item
12, “Traveling alone distracts me.” and Item 31, “I am a safer driver when | drive
alone.” Therefore, mental overload and distraction were accepted as a single factor,
and factor analysis was repeated by fixing five factors. In addition, factor loading
under the cut-off of .30 was suppressed because of small coefficients to get clearer
item loadings. In order to provide a visual representation of the DPIQ's factor structure,

Figure 3 has been included for reference.

In total, nine items (item 9, item 10, item 12, item 13, item 28, item 31, item 33, item
39, item 46) were removed from the questionnaire (see Table 3). Two of them were
excluded because they did not load any factors. In addition, four of them were
eliminated because they were loaded on another factor instead of the relevant factor.
In other words, they were loaded with factors that did not make sense semantically.
Additionally, upon examination of the reliability analysis, it was observed that
excluding these four items from the factors identified in the factor analysis resulted in
a noticeable increase in the alpha coefficient values. Finally, the three items were
eliminated from the questionnaire due to cross-loading. Each item in the questionnaire
was reviewed separately to identify those that should be discarded and evaluate their

loadings before removal.

After removing nine items with factor analysis, DPIQ comprised 40 items and five
factors (see Appendix J for the DPIQ with 40 items after factor analysis). Since the
items in the mental overload and distraction factors were not separated into factors, the
questionnaire included five factors when these items were gathered under a single
factor. Factors were named according to item loading scores and factor analysis as
follows: Factor 1 was named as “Distraction and Mental Overload”; Factor 2 was
named as “The Sense of Responsibility”; Factor 3 was named as “Proactive
Contribution of Passenger”; Factor 4 named as “The Fear of Being Criticized”; Factor
5 named as “Passenger’s Assistance with Non-Driving Tasks.” In other words, the
driver-passenger interaction was examined under three factors in the positive direction
and under two factors in the negative direction. Table 4 displays the scores for the

factor loading of the item.
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Table 3. Items Eliminated from the DPIQ

Deleted items Factor1 Factor2 Factor3 Factor4 Factor5

Item deleted because of not being loaded to any factors

Having a passenger assist me with snacks or drinks while driving can promote safer
driving.

When | am driving alone, | tend to be a safer driver.

Item deleted because of not suitable for the content

As the driver, it is my responsibility to ensure the safety of my passengers while in the vehicle. -42

When | am tired, the passenger talking to me to stay awake helps me drive safer. 45
Traveling alone distracts me. -31

It is unsafe to turn back and talk to a passenger in the back seat while driving. 49

Item deleted for cross-loading

As a driver, it's helpful when a passenger can hand me things that are out of reach in the car,

contributing to overall safety on the road. 34 34
In heavy traffic, the presence of the passenger contributes to my safe driving. -.34 -33
When driving, it's helpful for passengers to follow the signs that indicate the table and street 42 a1

names for easy navigation.

Note. Factor loadings <.30 were suppressed.
Factor Name: Factor 1 named as “Distraction and Mental Overload™; Factor 2 named as “The Sense of Responsibility’’; Factor 3 named as “Proactive
Contribution of Passenger”’; Factor 4 named as “The Fear of Being Criticized””; Factor 5 named as ““Passenger’s Assistance with Non-Driving Tasks”.
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Table 4. The Items loading of the DPI1Q Based on Principal Components Factor Analysis with Promax Rotation

Items Factor1 Factor2 Factor3 Factor4 Factor5
Trying to remember a memory of being unhappy while chatting with the passenger prevents me from focusing 75

on the road. '

Interacting verbally with the passenger distracts me. 75

While chatting with the passenger, | could not perceive the potential dangers in the flowing traffic. 74

Physical interaction with the passenger in the vehicle distracts me. 74 -31
Talking to the passenger can distract me. 72

Interacting with the passenger adversely affects safe driving when the weather conditions are bad. .66

Trying to remember a happy moment while chatting with passenger prevents me from focusing on the road. .64

Verbal interaction with the passenger does not affect my driving, even if the road conditions are bad. -.64

Singing with the passenger in the car can distract me. .63

Physical interaction with the passenger does not affect my driving, even in bad weather conditions. .63 -.33
While driving, | may miss the road signs/signs/traffic lights, etc., while talking to the passenger. .58

Traveling with a passenger distracts me. 57

It distracts me when the passenger shows things in the external environment (people, billboards, shops, etc.)

to me or others in the vehicle while traveling. 95

I may forget to follow the traffic rules while communicating with the passenger. 48

Arguing with the passenger may cause me to exceed the speed limit. .35

I drive more carefully when there is a passenger in the vehicle for the passenger’ comfort. 71

| pay more attention to traffic rules when passengers are in the vehicle. 71

| avoid sudden braking or accelerating to prevent passengers from being disturbed while driving. .69

| drive safer when there are passengers in the vehicle. .67

I ensure that the passenger travels comfortably while driving. .64 -31
I avoid tension with other drivers in traffic when passengers are in the vehicle. .64

When there are passengers in the vehicle, I contribute to the safer journey of the passengers by
compensating for the mistakes of other drivers.
Note. Factor loadings <.30 were suppressed.
Factor Name: Factor 1 named as “Distraction and Mental Overload”; Factor 2 named as “The Sense of Responsibility”’; Factor 3 named as “Proactive Contribution of
Passenger”; Factor 4 named as “The Fear of Being Criticized”’; Factor 5 hamed as “Passenger’s Assistance with Non-Driving Tasks”.
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Table 4. The Items loading of the DPIQ Based on Principal Components Factor Analysis with Promax Rotation (continued)

Items Factor1 Factor2 Factor3 Factor4 Factor5
| act calmly in annoying situations in traffic so that there is no tension when there are passengers in the
vehicle.

When there is a passenger in the vehicle, | avoid taking unnecessary risks for their safety. 54 -.39
When there is a passenger in the vehicle, | can give up my right of way in situations such as intersections and a1
turns so that the passenger can be comfortable. '

It contributes to safe driving when the passenger warns me about obstacles (road works, potholes, etc.) that

may suddenly appear on the road.

The fact that the passenger sees the dangers in the traffic and warns me contributes to safer driving. .81

I can drive more safely if the passenger warns me about road disturbances or disruptions. 73

The passengers warning me that when | exceed the speed limit contributes to safe driving. 73

It contributes to safe driving if the passenger warns me of the presence of any living creature (human, cat, 71

dog, etc.). '

Passengers’ motivation to drive more carefully contributes to my safe driving. .61

I rearrange my driving behaviors and preferences according to the passenger's warnings. .50

| take more risks while driving because | don't want the passenger to consider me a novice. 73
| drive faster when there are passengers because | don't want to be considered a slow driver. 72
The thought that the passenger will not like my driving causes me to drive nervously. .55
When a passenger is in the vehicle, the thought that they are watching my behavior negatively affects my 48
driving. '
While | am driving, the passenger in the vehicle gives directions using navigation, contributing to my safe

driving.

While driving, the passenger gives directions using the map, contributing to safe driving. .78
It provides a safer driving environment for the passenger to deal with the setting of in-vehicle equipment (such 59
as radio, air conditioning) for me. '

If my phone rings while driving, the passenger answering my phone contributes to my safe driving. 45
Reliability .84 .82 .86 71 .70

Note. Factor loadings <.30 are suppressed.
Factor Name: Factor 1 named as “Distraction and Mental Overload”; Factor 2 named as “The Sense of Responsibility’’; Factor 3 named as “Proactive Contribution of
Passenger”; Factor 4 named as “The Fear of Being Criticized”’; Factor 5 nhamed as ““Passenger’s Assistance with Non-Driving Tasks”.

.58

.84

.81




According to the change in the questionnaire after the factor analysis, the internal
consistency reliability score for the overall DPIQ was .85. Moreover, Factor 1,
Distraction and Mental Overload consisted of fifteen items, and the Cronbach’s alphas
was .84. Factor 2, the Sense of Responsibility, included ten items and the Cronbach’s
alphas was .82. In addition, factor 3, Proactive Contribution of Passenger consisted of
seven items, and the Cronbach’s alphas was .86. Factor 4, the Fear of Being Criticized,
included four items and the Cronbach’s alphas was .71. Finally, Factor 5, Passenger’s
Assistance with Non-Driving Task, consisted of four items, and the Cronbach’s alphas
was .70. Table 4 displays the distribution of items based on their respective factors and

internal reliability scores.

The first factor, which explained 18% of the total variance, included fifteen items,
eigenvalue was 7.10, and communalities ranged from .30 to .64. The second factor,
which explained 14% of the total variance, included ten items, eigenvalue was 5.53,
and communalities were ranged from .30 to .54. The third factor which explained 8%
of the total variance included seven items, eigenvalue was 3.01, and communalities
were ranged from .36 to .74. The fourth factor which explained 5% of the total variance
included four items, eigenvalue was 2.17, and communalities were ranged from .46 to
.56. Finally, the fifth factor which explained 4% of the total variance included four
items, eigenvalue was 1.72, and communalities were ranged from .30 to .74. The sum

of the five factors explained 49% of total variance (See Table 5).

Table 5. Explained Variance, Eigenvalues, and Reliability Scores of Factors

Factors Eigenvalues Variance Item a
Mental Overload and Distraction 7.10 18% 15 .84
Sense of Responsibility 5.53 14% 10 .82
Proactive Contribution of Passenger 3.01 8% 7 .86
Fear of Being Criticized 2.17 5% 4 71
Passenger’s Assistance with Non-

Driving Tasks L7 e ‘ 70
Total (Overall scores) 49% 40 .85
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3.3.4. Descriptive Statistics of Measurements

In this section, first of all, descriptive statistics of the data collected in the Passenger
Information Form (PIF), such as the number of drivers without passengers, the number
of drivers with different types of passengers, demographic information of passengers,
and the frequency of interaction with a passenger were mentioned. Next, descriptive
statistics were provided for the DPIQ, DBQ, and DSI subscales.

3.3.4.1. Descriptive Statistics for Passenger Information

In order to examine how the driver-passenger interaction, driver behaviors, and driver
skills variables differ according to different passenger types, it is necessary to group
the priority drivers according to the type of passenger they travel the most frequently.
Participants were asked to rank 11 different types of passengers, including friends,
parents, siblings, spouses/lovers/partners, relatives, bosses, coworkers, elderly
individuals, children/babies, disabled individuals, and strangers (such as those found
while hitchhiking or ridesharing). The purpose of this ranking was to determine which
type of passenger travels the most frequently. Out of the 336 participants, 19 were
found to be traveling without any passengers. The remaining 317 participants were
then surveyed to determine which type of passenger they traveled with more or less
frequently. Table 6 displays the categories of passengers that were most frequently and
least frequently chosen by the driver's preferences. The results showed that 90 (28.4%)
of the participants stated that they traveled most frequently with their
spouses/lovers/partners, 56 (17.7%) of them with their parents, 54 (17%) of them with
a child/baby, 54 (17%) of them with their friends, 30 (9.5%) of them with a coworker,
20 (6.3%) of them with their boss, 9 (2.8%) of them with their sibling, 2 (0.6%) of
them with their relatives, and 2 (0.6%) of them with an older person. Out of the less
frequent types of passengers, it was found that 227 individuals (71.6%) shared their
travel experience with a stranger, 49 (15.5%) traveled with a disabled companion, 15
(4.7%) with their boss, 9 (2.8%) with their child or baby, 8 (2.5%) with their significant
other, 3 (0.9%) with their parents, 3 (0.9%) with their siblings, 2 (0.6%) with a
coworker, and 1 (0.3%) with their relatives.
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In order to make analyzes according to different passenger types, the passenger type
variable was created. Passenger types specified in Table 6 were re-coded to be used in
the analysis. Fifty-four participants coded as "1.00" for the "Friend™ passenger type.
There were 56 participants in the "Parent” passenger category, assigned the code
"2.00". Ninety participants were categorized as "Spouse/lover/partner” passengers
with a code of "3.00". As the "Boss™ and "Coworker" passenger types were both work-
related, they were combined into a single passenger type. This new passenger type,
referred to as "Boss and Coworker,” was assigned a code of "4.00" and had 50
participants. Fifty-four participants were coded as "5.00" for the "Child/baby"
passenger type. The study excluded nine participants who were traveling with their
siblings, two who were traveling with their relatives, and two who were traveling with
older individuals. This was because the number of groups was too small compared to
the others, and there were not enough individuals for analysis. A total of 13 participants
were excluded as they were unsuitable for passenger-type analyses. The analysis
included a total of 304 participants, comprising five different passenger types: friend,

parent, spouse/lover/partner, boss and coworker, and child/baby.

Table 6. The Most and Least Traveled Passenger Types

Type of passenger The Most The Least
Frequency Percent Frequency  Percent
Friend 54 17% - -
Parent 56 17.7% 3 0.9%
Sibling 9 2.8% 3 0.9%
Spouse/lover/partner 90 28.4% 8 2.5%
Relative 2 0.6% 1 0.3%
Boss 20 6.3% 15 4.7%
Coworker 30 9.5% 2 0.6%
Elderly 2 0.6% - -
Child/baby 54 17% 9 2.8%
Disabled - - 49 15.5%
Stranger - - 227 71.6%
Total 317 100% 317 100%
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When the age distribution of the passengers was examined, 193 (60.9%) of the
participants stated that they traveled mostly with an adult passenger (25-65 years old),
47 (14.8%) of them with a young passenger (18-25 years old), 35 (11%) of them with
a child passenger (6-18 years old), 29 (9.1%) of them with a baby passenger (0-6 years
old), and 13 (4.1%) of them with an elderly passenger (65 years old or more). The
gender distribution among the 317 passengers was nearly balanced; 165 were female,
and 152 were male. In addition, 135 participants (42.6%) reported that they were
traveling with two passengers, while 124 (39.1%) stated that they were traveling with
one passenger. Additionally, out of the total number of participants, 58 individuals
(18.3%) reported that they typically drove with three or more passengers.

Most participants (N = 180, 56.8%) reported that they would prefer to travel with a
passenger if they had a choice, whereas others (N = 137, 43.2%) stated they would not.
Moreover, the findings showed that when driving with someone else in the car, the
participants generally engage in conversation with their passenger (M = 3.81, SD =
.85). Moreover, 27 participants (8.5%) reported that the passenger had an accident due
to distraction of the passenger or another reason related to the passenger. Finally, out
of all the trips taken with the passenger, 237 participants (74.8%) believed that the
passenger's presence positively impacted the driver's behaviors. In comparison, 80
(25.2%) thought it had a negative effect.

3.3.4.2. Descriptive Statistics of the DPI1Q, DBQ, and DSI

The first measurement used in the present study is the Driver-Passenger Interaction
Questionnaire (DP1Q) developed within the scope of this study. The DPIQ comprises
five sub-scales; Distraction and Mental Overload, the Sense of Responsibility, the
Proactive Contribution of the Passenger, the Fear of Being Criticized, and the
Passenger’s Assistance with Non-Driving Tasks. The second instrument was the DBQ
with Positive Driver Behavior Scale. This instrument consisted of five sub-scales:
Aggressive Violations, Ordinary Violations, Errors, Slips and Lapses, and Positive
Driver Behaviors. The last scale used in the current study was the DSI, which evaluated
two sub-scales: Perceptual-Motor Skills and Safety Skills. All sub-scale scores were
calculated and reported in Table 7. In addition, means, standard deviations, minimum

and maximum values, the total number of participants, the number of items of sub-
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scales, and Cronbach’s alphas for internal consistency scores for the sub-scales can be
seen in Table 7.

Table 7. Descriptive Statistics of Sub-Dimensions

Study o ] Item
Variables N Mean SD Minimum  Maximum Number a
DPIQ

Distraction 304 2.81 .60 1.27 4.47 15 .84
Sense of Resp. 304 3.72 .60 1.80 5.00 10 .82
Proactive 304 3.41 .86 1.00 5.00 7 .86
Fear of Cri. 304 2.07 74 1.00 4.25 4 71
Assistance 304 3.73 72 2.00 5.00 4 .70
DBQ

Agg_vio 304 2.23 .87 1.00 5.00 3 .65
Ord_vio 304 1.89 .60 1.00 3.89 9 .82
Errors 304 1.64 45 1.00 3.00 8 .56
Lapses 304 1.69 41 1.00 3.00 8 .70
Pos. Dri. Beh. 304 4.43 57 2.79 5.79 14 72
DSI

PMS 304 3.94 .68 2.40 5.00 5 .80
SS 304 3.99 .55 2.60 5.00 5 .65

Note: Distraction = distraction and mental overload, Sense of Resp. = the sense of
responsibility, Proactive = proactive contribution of passenger, Fear of Cri. = the fear of
being criticized, Assistance = passenger’s assistance with non-driving tasks, Agg_vio =
aggressive violations, Ord_vio = ordinary violations, Pos. Dri. Beh. = positive driver
behaviors, PMS = perceptual-motor skills, SS = safety skills. Scale values: DPIQ; 1 = strongly
disagree, 5 = strongly agree; DBQ; 1 = never, 6 = always; DSI; 1 = definitely weak, 5 =
definitely strong.

The descriptive statistics for the factors of the DPIQ were calculated. The results

showed that drivers rated the distraction effect of the presence of the passenger above

average (M = 2.81, SD = .60). At the same time, they reported that the Fear of Being

Criticized by the passenger was low level (M = 2.07, SD = .74). In addition, drivers

stated that they felt the Sense of Responsibility of the passenger at a high level (M =

3.72,SD = .60). Moreover, the findings indicated that drivers reported that the
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Proactive Contribution of Passenger had a high level (M = 3.41, SD = .86). Finally,
drivers rated that Passenger’s Assistance with Non-Driving Tasks was high (M =
3.73,SD =.72).

Concerning the DBQ factors, the findings showed that drivers rated more Aggressive
Violations (M = 2.23, SD = .87) than Ordinary Violations (M = 1.89, SD = .60). In
addition, the results indicated that drivers reported they had low frequency of Errors
(M = 1.64, SD = .45) and Lapses (M = 1.69, SD = .41). On the other hand, drivers
stated that they had Positive Driver Behaviors (M = 4.43, SD = .57) very often in traffic

environments.

Concerning the sub-scales of the DSI, the results showed that drivers rated stronger
Safety Skills (M = 3.99, SD = .55) as compared to their Perceptual-Motor Skills (M =
3.94, SD = .68). For both sub-factors of the DSI, self-ratings were above the average;
this means, drivers thought that both their perceptual-motor skills and safety skills

were strong.
3.3.5. Bivariate Correlation Analysis between the Variables of the Study

A Bivariate Correlation analysis was conducted to establish the relationship between
all variables of interest in the study. The first section includes analyses that examine
the relationship between demographic variables and scales. The second section
examines the results of analyses to investigate the relationship between sub-scale
instruments. In the third and last section of correlation analysis, there were analyses to
explain the relationship between dichotomous variables. Detailed reports on
significant relationships can be found in the following sections.

3.3.5.1.The Relationship between Demographic Variables and Scales

In this section, age, driving experience (years), annual mileage (km), lifetime mileage
(km), the number of active and passive accidents in last three years, the frequency of
interaction with passengers (1 = never, 5 = always), Aggressive Violations, Ordinary
Violations, Errors, Slips and Lapses, Positive Driver Behaviors, Perceptual-Motor
Skills, Safety Skills, Distraction and Mental Overload, the Sense of Responsibility,

Proactive Contribution of Passenger, the Fear of Being Criticized, and Passenger’s
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Assistance with Non-Driving Tasks variables were included in the analysis (see Table
8).

The relationship between age and the main variables of the study showed that age was
positively related to driving experiences (r = .80, p < .01), annual mileage (r = .12, p
< .05); lifetime mileage (r = .29, p <.01); passive accidents (r = .13, p <.05); Positive
Driver Behaviors (r = .13, p <.05), and Perceptual-Motor Skills (r =.17, p <.01). This
means as age increases, driving experience, annual mileage, lifetime mileage, the
number of passive accidents, Positive Driver Behaviors and Perceptual-Motor Skills
increase as well. On the other hand, age was negatively related to Ordinary Violations
(r = -.13, p < .05), the Sense of Responsibility (r = -.14, p < .05), and Passenger
Assistance with Non-Driving Tasks (r = -.16, p < .05). That is, as age decreases,
Ordinary Violations, the Sense of Responsibility and Passenger’s Assistance with

Non-Driving Task increase as well.

Correlation analyses indicated relationships between other demographic variables, the
main variables used in the current study, and the age variable. Driving experience had
a positive relationship with annual mileage (r = .19, p <.01); lifetime mileage (r = .38,
p <.01); passive accidents (r = .17, p <.01); and Perceptual-Motor Skills (r = .37, p <
.01). On the other hand, the driving experience was negatively related to the Sense of
Responsibility (r =-.13, p <.05), and Passenger’s Assistance with Non-Driving Tasks
(r = -.17, p < .01). That is, as driving experience (years) increase, the Sense of
Responsibility and Passenger’s Assistance with Non-Driving Tasks decreases whereas

these variables mentioned above increase as well.

The findings indicated that annual mileage (km) had a significant and positive
relationship with lifetime mileage (r = .34, p <.01); active accidents (r = .13, p <.05);
passive accidents (r = .11, p < .05); Ordinary Violations (r = .18, p < .01); and
Perceptual-Motor Skills (r =.29, p <.01). That is, as annual mileage increases, lifetime
mileage, the number of active and passive accidents, Ordinary Violations, and
Perceptual-Motor Skills increase as well. Moreover, annual mileage was negatively
related to Lapses (r = -.14, p < .05), Safety Skills (r = -.14, p < .05); Distraction and
Mental Overload (r = -.14, p < .05); and Fear of Being Criticized (r = -.14, p < .05).
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That is, as annual mileage increases, Lapses, Safety Skills, Distraction and Mental
Overload, and the Fear of Being Criticized decrease as well.

The findings indicated that lifetime mileage (km) had a significant and positive
relationship with passive accidents (r = .13, p <.05); Ordinary Violations (r =.21, p <
.01); Errors (r = .12, p <.05); and Perceptual-Motor Skills (r = .14, p <.05). That is,
as lifetime mileage increases, passive accidents, Ordinary Violations, Errors, and
Perceptual-Motor Skills increase as well. Moreover, lifetime mileage was negatively
related to Safety Skills (r = -.16, p < .01); and Passenger’s Assistance with Non-
Driving Tasks (r = -.19, p < .01). That is, as lifetime mileage increases, Safety Skills
and Passenger’s Assistance with Non-Driving Tasks decrease as well.

The findings indicate that the number of active accidents was positively related to the
number of passive accidents (r = .16, p < .01), the frequency of interaction with the
passenger (r = .13, p <.05); Ordinary Violations (r = .13, p < .05); Perceptual-Motor
Skills (r = .12, p < .05) while the number of active accidents was negatively related to
Safety Skills (r = -.13, p <.05). That is, as the number of active accidents increases,
the number of passive accidents, the frequency of interaction with passenger, Ordinary

Violations, and Perceptual-Motor Skills increases whereas Safety Skills decrease.

The results revealed that the number of passive accidents was positively associated
with Aggressive Violations (r = .16, p < .01); Perceptual-Motor Skills (r = .16, p <
.01), whereas the number of passive accidents was negatively associated with Fear of
Being Criticized (r = -.15, p <.01). This means that as the number of passive accidents
increases, Aggressive Violations and Perceptual-Motor Skills increases; on the

contrary; the Fear of Being Criticized decrease as well.

The results presented that the frequency of interaction with passengers had a positive
relationship with Aggressive Violations (r =.15, p <.01); and Perceptual-Motor Skills
(r=.20, p <.01). That is, as the frequency of interaction with the passenger increases,
Aggressive Violations and Perceptual-Motor Skills increase as well. On the other
hand, the frequency of interaction with passengers had a significant and negative
relationship with Distraction and Mental Overload (r = -.28, p <.01). That means that
as the frequency of interaction with the passenger increases, Distraction and Mental
Overload decreases.
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Table 8. Bivariate Correlation Matrix of All Interest Variables

Variables 1 2 3 4 5 6 7 8 9 10
1. Age -

2. Driving Exp. .80** -

3. Annual Mileage JA2* J19** -

4. Lifetime Mileage 29%* .38** 32** -

5. Active Accidents .03 .05 13* 10 -

6. Passive Accidents A13* A7 A1+ 13* 16** -

7. Freq. of Inter. .01 .06 .06 .00 13 .04 -

8. Agg_vio -.06 .04 .07 .07 A1 16** J12* -

9. Ord_vio -13* .05 18** 21** 13* .06 15** B51** -

10. Errors -.02 .07 .10 J12* .06 .04 -.10 A7 .38** -
11. Lapses -10 -.08 -14* -.05 .02 -.07 -.09 19** .28** A40**
12. Pos. Dri. Beh. A13* 10 .02 -.06 -.03 .04 A1 -16** -.23** -27**
13. PMS A7 37** 29** 14> J12* 16** 20** 14* 15** -12*
14. SS .02 -.07 -14* -16** -11 -.06 -.05 -.26** -51** -.28**
15. Distraction .02 -.02 -.14* -.03 .02 -.01 -.28** .02 .02 18**
16. Sense of Resp. -.14* -.13* -.04 -11 .01 -.01 .02 -.07 -.10 -.01
17. Proactive -.02 -.07 -.09 -.09 -.06 -.03 .05 -16** -16** -.05
18. Fear of Criti. -.07 -.09 -.14* .06 -.04 - 15** -.09 .04 A1* .25**
19. Assis. Non-dri. -.16* - 17** -10 -19** -.05 -.05 .06 -14* -11 -.01

* Correlation significant at the .05 level (2-Tailed). **Correlation significant at the .01 level (2-Tailed).

Note: Driving Exp = driving experience (years), Freq. of Inter. = the frequency of interaction with passenger, Agg_vio = aggressive violations, Ord_vio = ordinary violations,
Pos. Dri. Beh. = positive driver behaviors, PMS = perceptual-motor skills, SS = safety skills, Sense of Resp. = the sense of responsibility, Proactive = Proactive Contribution
of Passenger, Fear of Criti. = the fear of being criticized, Assis, Non-dri. = passenger’s assistance with non-driving tasks.
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Table 8. Bivariate Correlation Matrix of All Interest Variables (continued)

11 12 13 14 15 17 18 19
11. Lapses -
12. Pos. Dri. Beh. -.15%* -
13. PMS -.35%* A5%* -
14.SS -16** .35** -.05 -
15. Distraction .28** -.08 -.26** -.01 -
16. Sense of Resp. A13* 25%* .04 A7 10
17. Proactive -.01 147 -.15* A1 .06 -
18. Fear of Criti. 27%* -23** -.28** -.19** A40%* .05 -
19. Assis. Non-dri. 14* .08 -.13* A1* -.02 .35%* .08 -

* Correlation significant at the .05 level (2-Tailed). **Correlation significant at the .01 level (2-Tailed).

Note: Driving Exp = driving experience (years), Freq. of Inter. = the frequency of interaction with passenger, Agg_vio = aggressive violations, Ord_vio = ordinary violations,
Pos. Dri. Beh. = positive driver behaviors, PMS = perceptual-motor skills, SS = safety skills, Sense of Resp. = the sense of responsibility, Proactive = Proactive Contribution

of Passenger, Fear of Criti. = the fear of being criticized, Assis, Non-dri. = passenger’s assistance with non-driving tasks.



3.3.5.2.The Relationships between the Sub-Scales of Instruments

Correlation analyses investigated the relationship between the DBQ dimensions and
other study variables. The results showed that Aggressive Violations were positively
related to Ordinary Violations (r = .51, p < .01); Errors (r = .17, p < .01); Slips and
Lapses (r = .19, p <.01); and Perceptual-Motor Skills (r = .14, p < .01). This means
that as Aggressive Violations increase, Ordinary Violations, Errors, Slips and Lapses,
and Perceptual-Motor Skills increase as well. On the other hand, Aggressive
Violations were negatively related to Positive Driver Behaviors (r = -.168, p < .01);
Safety Skills (r = -.26, p < .01); Proactive Contribution of Passengers (r = -.16, p <
.01); Passenger’s Assistance with Non-Driving Task (r = -.14, p < .05). That is, as
Aggressive Violations increase, Positive Driver Behaviors, Safety Skills, Proactive
Contribution of Passenger, and Passenger’s Assistance with Non-Driving Task
decrease as well. Moreover, Ordinary Violations were positively related to Errors (r =
.38, p <.01); Slips and Lapses (r = .28 p <.01); Perceptual-Motor Skills (r = .15, p <
.01); and the Fear of Being Criticized (r = .11, p < .05) whereas it was negatively
related to Positive Driver Behaviors (r = -.23, p < .01); Safety Skills (r =-.51, p <.01);
and Proactive Contribution of Passenger (r = -.16 p < .01). In addition, Errors had
positive relationship with Slips and Lapses (r = .40, p < .01); Distraction and Mental
Overload (r = .18, p < .01), and the Fear of Being Criticized (r = .25, p <.01) while it
was negatively related to Positive Driver Behaviors (r = -.27, p < .01); Perceptual-
Motor Skills (r = -.12, p <.05), and Safety Skills (r = -.28, p < .01). This means that
as Errors increase, Slips and Lapses, Distraction and Mental Overload, and the Fear of
Being Criticized increase while Positive Driver Behaviors, Perceptual-Motor Skills

and Safety Skills decrease as well.

The findings demonstrated that Slips and Lapses had a significant and negative
relationship with Positive Driver Behaviors (r =-.15, p <.01); Perceptual-Motor Skills
(r = -.35, p <.01); and safety skills (r = -.16, p < .01). That is, as slips and lapses
increase, Positive Driver Behaviors, Perceptual-Motor Skills and Safety Skills
decrease as well. On the other hand, Slips and Lapses were positively related to
Distraction and Mental Overload (r = .28, p < .01), the Sense of Responsibility (r =
.13, p <.05), the Fear of Being Criticized (r = .27, p <.01), and Passenger’s Assistance
with Non-Driving Tasks (r = .14, p < .05). This means that as Slips and Lapses
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increase, Distraction and Mental Overload, the Sense of Responsibility, the Fear of
Being Criticized, and Passenger’s Assistance with Non-Driving Tasks increase. In
addition, Positive Driver Behaviors were positively related to Perceptual-Motor Skills
(r=.15, p <.01); Safety Skills (r = .35, p <.01); the Sense of Responsibility (r = .25,
p < .01); and Proactive Contribution of Passenger (r = .14, p <.01). This means that
as Positive Driver Behaviors increase, Perceptual-Motor Skills, Safety Skills, the
Sense of Responsibility, and Proactive Contribution of Passenger increase. On the
other hand, Positive Driver Behaviors were negatively related to the Fear of Being
Criticized (r = -.23, p < .01). This means that as Positive Driver Behaviors increase,

the Fear of Being Criticized decreases.

Bivariate correlation analysis was done to examine the relationship between the
subscales of the DSI and other variables. The results presented that Perceptual-Motor
Skills were negatively related to Distraction and Mental Overload (r = -.26, p < .01);
Proactive Contribution of Passenger (r = -.15, p < .05); the Fear of Being Criticized (r
=-.28, p <.01); and Passenger’s Assistance with Non-Driving Task (r =-.13, p <.05).
That is as Perceptual-Motor Skills increases, Distraction and Mental Overload, the
Fear of Being Criticized, Proactive Contribution of Passenger, and Passenger’s
Assistance with Non-Driving Tasks decrease. Furthermore, Safety Skills had a
significant and positive relationship with the Sense of Responsibility (r=.17, p <.01);
and Passenger’s Assistance with Non-Driving Tasks (r = .11, p <.05), while it had a
negative relationship with the Fear of Being Criticized (r = -.19, p <.01). This means
that as Safety Skills increase, the Sense of Responsibility, and Passenger’s Assistance

with Non-Driving Tasks increase whereas the Fear of Being Criticized decreases..

Finally, examining the DPIQ factors and other study variables provided a significant
relationship in correlation analyses. Distraction and Mental Overload were positively
related to the Fear of Being Criticized (r = .40, p < .01). That is, as Distraction and
Mental Overload increase, the Fear of Being Criticized also increases. In addition, the
Sense of Responsibility was positively related to the Proactive Contribution of the
Passenger (r = .28, p <.01) and the Passenger’s Assistance with Non-Driving Tasks (r
= .16, p < .01). This means that as the Sense of Responsibility increases, Proactive
Contribution of Passenger and Passenger’s Assistance with Non-Driving Task

increases. Last, the Proactive Contribution of Passengers had a positive relationship
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with Passenger’s Assistance with Non-Driving Tasks (r = .35, p < .01). This means
that as the Proactive Contribution of Passengers increases, Passenger’s Assistance with

Non-Driving Tasks increases as well.
3.3.5.3.The Relationships between Dichotomous Variables

The Point-biserial Correlation analyses were conducted in order to examine the
relationship between study variables and driver’s sex, passenger’s sex, preference of
passenger, accident due to passenger in the vehicle, and whether the presence of
passenger is positive or negative (see Table 9). Findings indicated that driver’s sex had
negative relationship with the Fear of Being Criticized (rpp = -.17, p < .01), and Slips
and Lapses (rpp =-.17, p < .01) whereas positive relationship with Ordinary Violations
(rpp = .26, p < .01), and Perceptual-Motor Skills (rpp = .37, p < .01). Furthermore,
passenger’s sex had positive relationship with the Fear of Being Criticized (rp» = .15,

p < .01) negative relationship with Safety Skills (rp, = -.14, p < .05).

Preference of driving with passenger had positive relationship with Distraction and
Mental Overload (rpp = .17, p < .01); the Fear of Being Criticized (rpp = .21, p < .01);
and Aggressive Violations (rpp = .18, p <.01). On the other hand, preference of driving
with passenger had negative relationship with Proactive Contribution of Passenger (rpn
= -.26, p < .01) and Passenger’s Assistance with Non-Driving Tasks (rpp = -.19, p <
.01). Moreover, the variable of accident or near miss caused by the passenger in the
vehicle was related to positively the frequency of driving (rpp = .15, p < .05), and
Proactive Contribution of Passenger (rpp = .13, p <.05). On the other hand, the variable
of accident or near miss caused by the passenger was negatively related to Distraction
and Mental Overload (rp» = -.25, p < .01); the Sense of Responsibility (rpp = -.12, p <
.05); the Fear of Being Criticized (rpp = -.12, p < .05); Errors (rpp = -.14, p <.05); and
Slips and Lapses (rpp = -.17, p <.01). Finally, the variable of whether the presence of
passenger is positive or negative was positively related to Distraction and Mental
Overload (rpp = .38, p < .01); and the Fear of Being Criticized (rpp = .22, p <.01). On
the other hand, the variable of whether the presence of passenger is positive or negative
was negatively related to the frequency of driving (rpp = -.12, p < .05); Proactive
Contribution of Passenger (rpp = -.22, p < .01); and Passenger’s Assistance with Non-
Driving Task (rpp = -.13, p < .01); and Perceptual-Motor Skills (rpp = -.11, p <.05).
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Table 9. Point-biserial Correlation Coefficient Score for Nominal Variables and Other Study Variables

Preference of

Presence of

Variables Driver’s sex Passenger’s sex Accident
passenger passenger

Frequency of driving .04 -.08 -.07 15** -.12*
Distraction and mental overload -.06 .05 A7+ -.25** 38**
Sense of responsibility .01 .02 .05 -.12* -.00
Proactive contribution of passenger .06 .05 -.26** 13* - 22%*
Fear of being criticized - 17** 15** 21%* -.12* 22%*
Passenger’s assistance with non-driving task -.01 -.01 -.19** .09 - 13**
Aggressive violations 10 -.03 18** -.02 .03
Ordinary violations 26%* -.01 10 .04 .03
Errors 10 -.04 .08 -.14* .07
Slips and lapses - 17** -.04 .04 - 17** .09
Positive driver behaviors .04 -.05 -.03 .02 -.08
Perceptual-motor skills 37** -.04 .03 .08 -11*
Safety skills -.08 -.14* -.02 .06 .03

*Correlation significant at the .05 level (2-tailed). **Correlation significant at the .01 level (2-tailed).



Finally, Chi-square analysis was performed to find the relationships between
dichotomous variables. First, the relationship between the driver's sex and the
passenger's sex, the preference for driving with the passenger, and whether the
passenger's presence was positive or negative was examined (see Table 10). The
findings showed that the relationship between the driver's sex and the passenger's sex
was significant X2 (1, N = 304) = 9.70, p = .002. In other words, female drivers
generally stated that they traveled with male passengers, and male drivers generally
stated that they traveled with female passengers. Furthermore, the relationship
between driver's sex and preference for driving with passengers was significant X2 (1,
N = 304) = 9.46, p = .002. This means that males were more likely to prefer to travel
with passengers than females. Last, the relationship between the driver's sex and
whether the passenger's presence was positive or negative X2 (1, N =304) =9.42,p =
.002. This means that males were more likely to evaluate the passenger's presence

positively than females.

Table 10. Cross-tab and Pearson Chi-square Test for Driver’s Sex and Other Variables

Driver’s sex
X? df p
Variables Female Male
Passenger’s sex
Female 71 94 9.70 1 .002
Male 92 60
Preference of passenger
Yes 79 101 9.46 1 .002
No 84 53
Presence of passenger
Positively 110 127 9.42 1 .002
Negatively 53 27

Note. df = degrees of freedom.

3.3.6. The Main Analyses

The main analysis section consists of two parts. The first part involves conducting a
series of hierarchical regression analyses to investigate how driver-passenger

interaction dimensions relate to driver behaviors. The second part involves conducting

75



a series of MANCOVA analyses to explore the impact of driver-passenger interaction
at various levels (low, moderate, and high) on driver behavior. All of the analyses in
the present study were conducted by using SPSS 26 program. The following sections

provide a detailed explanation of the analysis and its results.

3.3.6.1. Hierarchical Regression Analysis
3.3.6.1.1. Requirements of Hierarchical Regression Analysis

Before conducting the hierarchical regression analyses, the variables were checked for
appropriateness for the planned regression analyses. First, the dependent variable must
be measured on a continuous scale, interval, or ratio to conduct a regression analysis.
(Buyukozturk, 2011). Driver behaviors, dependent variables in the current study, were
continuous and met the necessary condition. Secondly, linearity between the variables
must be ensured (Hayes, 2013). Scatter plots were created for each relationship
between the independent and dependent variables to ensure linearity. After analyzing
the plots, it was confirmed that this requirement was fulfilled. Third, it is necessary for
the variables to follow a normal distribution (Blyukdéztirk, 2011). The skewed and
kurtosis values of independent and dependent variables (IVs and DVs) were analyzed
to assess normal distribution. According to Tabachnick and Fidell (2012), skewness
and kurtosis values between -1.5 and +1.5 indicate that the variables were normally
distributed. According to Table 11, the skewness and kurtosis values for the five driver
behavior variables (DVs) and five driver-passenger interaction factors (I\Vs) were
within the expected range in this study. It was also observed that the variables in the

study were normally distributed.

It was necessary to ensure no multicollinearity among the independent variables as
another prerequisite (Tabachnick & Fidell, 2012). Blylkdozturk (2011) stated that if
the Pearson correlation coefficient between independent variables is below .80 (r <
.80), there is no evidence of multicollinearity. In other words, to perform hierarchical
regression, the relationship between independent variables must be less than .80. When
the correlation between multicollinearity independent variables was high, the variance
explained was high accordingly. Therefore, the effect on the dependent variable was
not found accurately because the independent variables affected each other too much.

After examining the relationship between the independent variables in Table 10, it was
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observed that all correlation coefficient values satisfied the condition. That is, no

multicollinearity prerequisite was also ensured.

Table 11. The Skewness and Kurtosis Values of the Factors of IVVs and DVs

Skewness SE  Kurtosis SE

Distraction and Mental Overload -.05 14 -.20 .28
Sense of Responsibility -.35 14 31 .28
Proactive Contribution of Passenger -.52 14 .00 .28
Fear of Being Criticized .39 14 -53 28
Assistance with Non-Driving Task -.29 14 -43 .28
Aggressive Violations .87 14 .70 .28
Ordinary Violations .84 14 54 28
Errors 71 14 14 .28
Slips and Lapses 7 14 .59 28
Positive Driver Behaviors -.19 14 -15 .28

The fifth requirement is that cases cannot have extreme values. The Residual Statistics
table was evaluated by checking if the standardized error line falls within the range of
-3.29 to +3.29, which indicates the minimum and maximum values (Blyukoztirk,
2011). Table 12 shows that the standardized errors for all five dependent variables
were within the desired ranges. In other words, this requirement was fulfilled because
there were no outliers or extreme values. In addition, to ensure accuracy, the Cook's
Distance must be below 1. In Table 12, it was observed that all Cook's Distance values

were less than one.

The sixth prerequisite was that the errors of the estimations should be normally
distributed. When the histogram graphs of the standardized residuals were examined,
it was observed that they were normally distributed, and this prerequisite was met. In
order to ensure accuracy, it is crucial that the errors are not related to one another. The
standardized predicted values scatter plots were examined and spread out on the graph
and rectangular. After providing this prerequisite, it has been concluded that the errors

were not related to each other.
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Table 12. Residual Statistics Values

DV Minimum Maximum Cook’s Distance

Minimum Maximum

Aggressive Violations -1.65 3.13 .00 .08
Ordinary Violations -1.79 3.13 .00 .07
Errors -1.91 3.11 .00 .04
Lapses -2.39 3.05 .00 .04
Positive Driver Behaviors -2.98 2.39 .00 .05

3.3.6.1.2. Results of Hierarchical Regression Analyses

In this section, the hierarchical regression analyses were conducted in order to test the
relationship between driver-passenger interaction and driver behaviors. In these
hierarchical regression analyses, driver behaviors were identified as dependent
variable (DV). A total of five hierarchical regression analyzes were performed for
DVs, namely Aggressive Violations, Ordinary Violations, Errors, Slips and Lapses,
and Positive Driver Behaviors, respectively. The driver and passenger interaction were
the independent variables (IV). IVs as Distract and Mental Overload, the Sense of
Responsibility, Proactive Contribution of Passenger, the Fear of Being Criticized, and
Passenger’s Assistance with Non-Driving Task were used in all regression analyzes,
respectively. In order to control the statistical effects of age, sex, and exposure, these
variables were entered in the first step of the analysis. Later, to statistical effects of
between type of passenger and driver behaviors, Type of the Passenger variable was
entered in the second step of the analysis. In addition, to control the possibility of
association between driver skills and driver behaviors, Perceptual-Motor Skills and
Safety Skills were entered in the third step of the analysis. Finally, to test prediction,
the driver and passenger interaction factors were entered at fourth and last step.
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Five different hierarchical regression analyses were performed. Aggressive Violations,
Ordinary Violations, Errors, Lapses, and Positive Driver Behaviors were used as
dependent variables, respectively. The dummy variables technique was used for Types
of Passengers. According to the literature (Fleiter, Lennon, & Watson, 2010), the Boss
and Coworker were the reference group because the passenger type was expected to
affect the driver's behaviors the least and the degree of proximity.

No significant relationship was found between driver behaviors and driver-passenger
interaction as a result of the first two regression analyses in which Aggressive

Violations and Ordinary Violations were DVs, respectively.

3.3.6.1.2.1. The Relationship between the Factors of Driver-Passenger Interaction

and Errors

Third hierarchical regression analysis was conducted in order to test whether the
factors of driver-passenger interaction were related to Errors when controlling to the
type of passenger and driver skills. In the hierarchical regression analysis, Errors were
identified as the DV; and the factors of the driver-passenger interaction such as
Distraction and Mental Overload, the Sense of Responsibility, Proactive Contribution
of Passenger, the Fear of Being Criticized, and the Passenger’s Assistance with Non-
Driving Tasks were the 1Vs. In order to control the statistical effects of age, sex, and
exposure, these variables were entered in the first step of the analysis. In addition, to
control the possibility of association between the Types of Passenger and Errors, the
variable of the Types of Passenger was entered in the second step of the analysis.
Moreover, to control the possibility of association between driver skills such as
Perceptual-Motor Skills and Safety Skills and Errors, driver skills were entered in the
third step of the analysis. Finally, the factors of the driver-passenger interaction were
entered at fourth step. The results (see Table 13) of the regression analysis indicated
that controlled variables in the first step contributed significantly to regression model
and accounted for 3% variation in Errors (F(3, 300) = 2.87, p < .05, R? = .03).
Introducing the Types of Passenger explained an additional 1% of variation in errors
(Fehange(4, 296) = 1.22, p > .05, R? = .04). In addition, driver skills entered in the third
step significantly increases the explained variance in Errors (Fchange(2, 294) = 13.78, p
<.001, R%hange = .08). Finally, introducing the factors of driver-passenger interaction

explained an additional 5% of variation in Errors (Fchange(5, 289) = 3.75, p < .01, R? =
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.18); in total, the factors of driver-passenger interaction explained 18% of variance in

Errors. In addition, after controlling the effects of the Types of Passenger and driver

skills, the Fear of Being Criticized was found to be positively related to Errors (8 =
10, 1(289) = 2.68, p < .01, 95% CI [.03, .18]). This means that one unit increases in
the Fear of Being Criticized leads to .10 unit increases in Errors.

Table 13. The Hierarchical Regression of Errors on the Driver-Passenger Interaction

When Controlled Driver Skills and the Type of Passenger

Variable p t p RZ2 AR
Step 1 03 03
Age -.00 -1.08 280
Sex .09 1.81 071
Lifetime mileage 1,833E-7 211 .036
Step 2 04 01
Friend -.18 -2.03 043
Parent -.16 -1.67 .093
Spouse -.09 -1.09 277
Child -.07 -.80 424
Step 3 13 08
Perceptual-Motor Skills -11 -2.65 .009
Safety Skills -21 -4.44 .000
Step 4 18 05
Distraction and Mental
overload .07 1.47 144
Sense of Responsibility .05 1.12 .265
Proactive Contribution -.05 -1.70 .089
Fear of Being Criticized 10 2.68 .008
Non-Driving Tasks .02 .65 519

Note: N = 304; Proactive Contribution = proactive contribution of passenger, Non-

driving tasks = passenger’s assistance non-driving tasks; Dependent variable =

errors.
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3.3.6.1.2.2.The Relationship between the Factors of Driver-Passenger

Interaction and Slips and Lapses

Fourth regression analysis was conducted in order to test whether the factors of driver-
passenger interaction are related to Slips and Lapses when controlling to the Type of
Passenger and driver skills (see Table 14). In the hierarchical regression analysis, Slips
and Lapses were identified as the DV; and the factors of the driver-passenger
interaction such as Distraction and Mental Overload, the Sense of Responsibility,
Proactive Contribution of Passenger, the Fear of Being Criticized, and the Passenger’s
Assistance with Non-Driving Tasks were the IVs. In order to control the statistical
effects of age, sex, and lifetime mileage, these variables were entered in the first step.
In addition, the Types of Passengers were entered in the second step of the analysis to
control the statistical effects of the variable. Moreover, driver skills were entered in
the third step of the analysis to control the possibility of an association between driver
skills. Finally, the factors of the driver-passenger interaction were entered at fourth

step.

The findings of the regression analysis showed that controlled variables in the first
step contributed significantly to regression model and accounted for 4% variation in
Slips and Lapses (F(3, 300) = 3.67, p < .05 R? = .04). Introducing the Types of
Passenger explained an additional 1% of variation in Slips and Lapses (Fchange(4, 296)
=.70, p > .05, R? = .04). In addition, driver skills entered in the third step significantly
increases the explained variance in Lapses (Fchange(2, 294) = 18.78, p < .001, R%nange
= .11). Finally, introducing the factors of driver-passenger interaction explained an
additional 11% of variation in Slips and Lapses (Fchange(5, 289) = 7.79, p < .001, R? =
.25). In addition, after controlling the effects of the Types of Passenger and driver
skills, Distraction and Mental Overload (5 =.13, t(289) = 3.28, p < .01, 95% CI [.05,
.21]), the Sense of Responsibility (5 = .12, t(289) = 3.21 p < .01, 95% CI [.05, .20]),
and Passenger’s Assistance with Non-Driving tasks (# = .08, t(289) = 2.41, p < .05,
95% CI [.01, .14]) were found to be positively related to Slips and Lapses. This means
that one-unit increases in Distraction and Mental Overload leads to .13 unit, one-unit
increase in the Sense of Responsibility causes .12 unit, and one-unit increase in
Passenger’s Assistance with Non-Driving Tasks leads to .08 unit increases in Slips and

Lapses, respectively.
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Table 14. The Hierarchical Regression of Slips and Lapses on the Driver-Passenger

Interaction When Controlled Driver Skills and the Type of Passenger

Variable B t p R?2  AR?
Step 1 04 .04
Age -.00 -1.30 196
Sex -.13 -2.86 .005
Lifetime mileage -2,756E-8  -.35 726
Step 2 04 .00
Friend -.09 -1.12 264
Parent -11 -1.25 211
Spouse -.02 .29 A74
Child -.08 -1.01 312
Step 3 A5 A1
Perceptual-Motor Skills -.19 -5.30 .000
Safety Skills -12 -2.90 .004
Step 4 25 10
Distraction and Mental
overload 13 3.28 .001
Sense of Responsibility 12 3.21 .001
Proactive Contribution -.05 -1.80 073
Fear of Being Criticized .04 1.32 .188
Non-Driving Tasks .08 241 016

Note: N = 304; Proactive Contribution = proactive contribution of passenger, Non-
driving tasks = passenger’s assistance non-driving tasks; Dependent variable = slips

and lapses.

3.3.6.1.2.3. The Relationship between the Factors of Driver-Passenger

Interaction and Positive Driver Behaviors

Fifth hierarchical regression analysis was conducted in order to test whether the factors

of driver-passenger interaction are related to Positive Driver Behaviors when
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controlling to the Type of Passenger and driver skills (see Table 15). In the hierarchical
regression analysis, Positive Driver Behaviors were identified as the DV; and the
factors of the driver-passenger interaction such as Distraction and Mental Overload,
the Sense of Responsibility, Proactive Contribution of Passenger, the Fear of Being
Criticized, and the Passenger’s Assistance with Non-Driving Tasks were the 1Vs. In
order to control the statistical effects of age, sex, and lifetime, these variables were
entered in the first step of the analysis. In addition, the Types of Passengers were
entered in the second step of the analysis to control the statistical effects of the variable.
Moreover, driver skills were entered in the third step of the analysis to control the
possibility of an association between driver skills. Finally, the factors of the driver-

passenger interaction were entered at fourth step.

The results of fifth hierarchical regression analysis indicated that controlled variables
(such as age, sex, and lifetime mileage) in the first step contributed significantly to
regression model and accounted for 3% variation in Positive Driver Behaviors (F(3,
300) = 3.01, p < .05 R? = .03). Introducing the Types of Passenger explained an
additional 2% of variation in Positive Driver Behaviors (Fchange(4, 296) = .70, p > .05,
R? = .05). In addition, driver skills entered in the third step significantly increases the
explained variance in Positive Driver Behaviors (Fchange(2, 294) = 23.59, p < .001,
R2hange = .13). Finally, introducing the factors of driver-passenger interaction
explained an additional 8% of variation in Positive Driver Behaviors (Fchange(5, 289)
= 5.89, p < .001, R%ange = .08); in total, the factors of driver-passenger interaction

explained 26% of variance in Positive Driver Behaviors.

In addition, after controlling the effects of the types of passenger and driver skills, the
Sense of Responsibility (8 = .21, t(289) = 4.00, p <.001, 95% CI [.11, .32]) was found
to be positively associated; and the Fear of Being Criticized (f = -.12, t(289) = -2.60,
p <.015, 95% CI [-.21, -.03]) were found to be negatively associated with to Positive
Driver Behaviors. This means that one-unit increases in the Sense of Responsibility
leads to .21 unit increases in Positive Driver Behaviors. On the other hand, one-unit
increase in the Fear of Being Criticized causes .12 unit decreases in Positive Driver

Behaviors.
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Table 15. The Hierarchical Regression of Positive Driver Behaviors on the Driver-
Passenger Interaction When Controlled Driver Skills and the Type of Passenger

Variable 4 t P RS
Step 1 03 .03
Age .01 2.76 .006
Sex .03 40 .689
Lifetime mileage -2,049E-7  -1.89 .059
Step 2 05 .02
Friend -.01 -13 .898
Parent 22 1.94 .053
Spouse A5 151 132
Child .07 .63 529
Step 3 18 .13
Perceptual-Motor Skills A5 3.18 .002
Safety Skills .33 5.97 .000
Step 4 26 .08
Distraction and Mental
overload -.02 -.28 779
Sense of Responsibility 21 4.00 .001
Proactive Contribution .03 .89 376
Fear of Being Criticized -12 -2.60 .010
Non-Driving Tasks .04 .95 345

Note: N = 304; Proactive Contribution = proactive contribution of passenger, Non-
driving tasks = passenger’s assistance non-driving tasks; Dependent variable =

positive driver behaviors.

3.3.6.2. MANCOVA Analysis

Five multivariate analyses of covariance (MANCOVA) analyses were conducted to
determine whether different types of passengers and the levels of variables of driver-

passenger interaction make any difference between driver behaviors. Five factors
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make up driver behaviors (DVs): Aggressive Violations, Ordinary Violations, Errors,
Slips and Lapses, and Positive Driver Behaviors. A separate MANCOVA was
conducted for each factor. The driver-passenger interaction (I\V-1) consisted of five
factors with three levels; low, moderate, and high. The factors of I\VV-1 were Distraction
and Mental Overload, the Sense of Responsibility, the Proactive Contribution of
Passengers, the Fear of Being Criticized, and Passenger Assistance with Non-Driving
Tasks. In addition, the type of passengers (IV-2) included five different passenger
types; Friend, Parent, Spouse/Lover, Boss and Coworker, and Child/Baby. Finally, for
each MANCOVA analysis, driver age, sex, and exposure (lifetime mileage) were

added as the control variables.

3.3.6.2.1. Distraction and Mental Overload and the Types of Passenger
Differences for Driver Behaviors

In order to investigate how different levels of Distraction and Mental Overload and the
types of passengers differ in driver behaviors, 3 (Distraction and Mental Overload:
low, moderate, high) X 5 (types of passenger: Friend, Parent, Spouse/Lover, Boss and
Coworker, and Child/Baby) between-subjects multivariate analysis of covariance
(MANCOVA) was performed on five dependent variables: Aggressive Violations,
Ordinary Violations, Errors, Slips and Lapses, and Positive Driver Behaviors). In the
analysis, driver age, driver sex, and exposure (lifetime mileage) were treated as the
control variables. With the use of Wilk’s criterion, the combined DVs were
significantly different by levels of Distraction and Mental Overload (Wilk’s A = .87,
F(10, 564) = 4.25, p < .001, partial #2 = .07). However, there was no significant main
effect of Type of Passenger (Wilk’s A = .92, F(20, 936) = 1.28, p = .184, partial n* =
.02), and no significant interaction between these two variables on driver behaviors
(Wilk’s A = .85, F(40, 1232) = 1.14, p = .256, partial n*= .03).

A separate univariate analysis was conducted to investigate the impact of Distraction
and Mental Overload on the individual DVs. Initially, Bonferroni adjustment was
applied so that the critical alpha level was determined as .01 (i.e., .05/5). The results
showed that Errors (F(2, 286) = 4.76, p < .01, partial n2 = .03) and Lapses (F(2, 286)
= 17.26, p < .001, partial 2 = .11) were significantly different for different levels of
Distraction and Mental Overload (see Table 16). Bonferroni post-hoc tests for multiple

comparisons found that compared to a high level of Distraction and Mental Overload
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(M = 1.74), drivers tend to show a lower frequency of Errors at a low level of
Distraction and Mental Overload (M = 1.53). In addition, the Bonferroni post-hoc test
for multiple comparisons found that a low level of Distraction and Mental Overload
(M = 1.49) cause a lower frequency of Lapses compared to a moderate (M = 1.68) and
high level (M = 1.83) of Distraction and Mental Overload. Also, high levels of
Distraction and Mental Overload led to a higher frequency of Lapses than moderate
levels. In other words, as the level of Distraction and Mental Overload increases, the

frequency of Lapses also increases.

Table 16. Univariate F values and Mean Scores for Errors and Lapses on Distraction

and Mental Overloads

Distraction and mental overload

F df p
Low Moderate High
Errors 1.53% 1.63% 1.74° 476 2,286  .009
Lapses 1.49? 1.68° 1.83¢ 17.26 2,286  .000

Note: The mean values that do not share the same superscript on the same row were

significantly different from each other.

3.3.6.2.2. Sense of Responsibility and the Types of Passenger Differences for

Driver Behaviors

In order to investigate how different levels of Sense of Responsibility and the types of
passengers differ in driver behaviors, 3 (Sense of Responsibility: low, moderate, high)
X 5 (types of passenger: Friend, Parent, Spouse/Lover, Boss and Coworker, and
Child/Baby) between-subjects multivariate analysis of covariance (MANCOVA) was
performed on five dependent variables: Aggressive Violations, Ordinary Violations,
Errors, Slips and Lapses, and Positive Driver Behaviors). In the analysis, driver age,
driver sex, and exposure (lifetime mileage) were treated as the control variables. With
the use of Wilk’s criterion, the combined DVs were significantly different by levels of
Sense of Responsibility (Wilk’s A = .90, F(10, 564) = 3.07, p = .001, partial #°=.05).
However, there was no significant main effect of Type of Passenger (Wilk’s A = .93,
F(20, 936) = 1.07, p = .382, partial n* = .02), and no significant interaction between
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these two variables on driver behaviors (Wilk’s A = .87, F(40, 1232) = 1.05, p = .396,
partial n=.03).

A separate univariate analysis was conducted to investigate the impact of a Sense of
Responsibility on the individual DVs. Initially, Bonferroni adjustment was applied so
that the critical alpha level was determined as .01 (i.e., .05/5). The results indicated
that Positive Driver Behaviors were significantly different for different levels of Sense
of Responsibility (F(2, 286) = 10.80, p < .001, partial n2 = .07). Univariate F values
and mean scores for Positive Driver Behaviors on the Sense of Responsibility could
be seen in Table 17. Bonferroni post-hoc test for multiple comparisons revealed that
drivers with low (M = 4.24) and moderate (M = 4.40) Sense of Responsibility had a
lower frequency of Positive Driver Behaviors compared to drivers with high (M =
4.61) Sense of Responsibility. However, there was not a significant difference between
low and moderate Sense of Responsibility groups in terms of displaying Positive

Driver Behaviors.

Table 17. Univariate F VValues and Mean Scores for Positive Driver Behaviors on the

Sense of Responsibility

Sense of responsibility

F df p
Low Moderate High

Positive Driver
) 4.242 4.408 4.61° 10.80 2,286 .000
Behaviors

Note: The mean values that do not share the same superscript on the same row were
significantly different from each other.

3.3.6.2.3. Proactive Contribution of Passengers and the Types of Passenger

Differences for Driver Behaviors

In order to investigate how different levels of Proactive Contribution of Passengers
and the types of passengers differ in driver behaviors, 3 (Proactive Contribution of
Passengers: low, moderate, high) X 5 (types of passenger: Friend, Parent,
Spouse/Lover, Boss and Coworker, and Child/Baby) between-subjects multivariate
analysis of covariance (MANCOVA) was performed on five dependent variables:

Aggressive Violations, Ordinary Violations, Errors, Slips and Lapses, and Positive
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Driver Behaviors). In the analysis, driver age, driver sex, and exposure (lifetime
mileage) were treated as the control variables. With the use of Wilk’s criterion, the
combined DVs were significantly different by levels of Proactive Contribution of
Passengers (Wilk’s A = .90, F(10, 564) = 3.06, p = .001, partial n* = .05). However,
there is no significant main effect of Types of Passenger (Wilk’s A = .93, F(20, 936)
= 1.00, p = .464, partial n* = .02), and no significant interaction between these two
variables on driver behaviors (Wilk’s A = .90, F(40, 1232) = .77, p = .850, partial °
=.02).

Table 18. Univariate F Values and Mean Scores for Aggressive and Ordinary

Violations on the Proactive Contribution of Passenger

Proactive Contribution of

Passenger = df D

Low Moderate  High

Aggressive Violations 2.452 2.12° 211> 461 2,286 .011

Ordinary Violations 2.05° 1.80P 1.81° 569 2,286 .004

Note: The mean values that do not share the same superscript on the same row were

significantly different from each other.

A separate univariate analysis was conducted to investigate the impact of the Proactive
Contribution of Passengers on the individual DVs. Initially, Bonferroni adjustment
was applied so that the critical alpha level was determined as .01 (i.e., .05/5). The
results showed that Aggressive Violations (F(2, 286) = 3.45, p = .01, partial n2 = .03)
and Ordinary Violations (F(2, 286) = 1.76, p < .01, partial n2 = .03) were significantly
different for different levels of Proactive Contribution of Passengers (see Table 18).
Bonferroni post-hoc test for multiple comparisons found that compared to moderate
(M =2.12) and high (M = 2.11) levels, a low (M = 2.45) level of Proactive Contribution
of Passengers led to a higher frequency of Aggressive Violations. However, there was
no significant difference moderate level of Proactive Contribution of Passengers and
a high level of Proactive Contribution of Passengers on Aggressive Violations.

Moreover, compared to moderate (M = 1.80) and high (M = 1.81) levels, a low (M =
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2.05) level of Proactive Contribution of Passengers caused a higher frequency of
Ordinary Violations. However, there was no significant difference moderate level of
Proactive Contribution of Passengers and a high level of Proactive Contribution of

Passengers on Ordinary Violations.

3.3.6.2.4. Fear of Being Criticized and the Types of Passenger Differences for

Driver Behaviors

In order to investigate how different levels of Fear of Being Criticized and the types
of passengers differ in driver behaviors, 3 (Fear of Being Criticized: low, moderate,
high) X 5 (types of passenger: Friend, Parent, Spouse/Lover, Boss and Coworker, and
Child/Baby) between-subjects multivariate analysis of covariance (MANCOVA) was
performed on five dependent variables: Aggressive Violations, Ordinary Violations,
Errors, Slips and Lapses, and Positive Driver Behaviors). In the analysis, driver age,
driver sex, and exposure (lifetime mileage) were treated as the control variables. With
the use of Wilk’s criterion, the combined DVs were significantly different by levels of
Fear of Being Criticized (Wilk’s A = .88, F(10, 564) = 3.87, p < .001, partial n* = .06).
However, there was no significant main effect of Type of Passenger (Wilk’s A = .90,
F(20, 936) = 1.30, p = .167, partial n* = .02), and no significant interaction between
these two variables on driver behaviors (Wilk’s A = .89, F(40, 1232) = .86, p = .723,
partial n? = .02).

A separate univariate analysis was conducted to investigate the impact of the Fear of
Being Criticized on the individual DVs. Initially, Bonferroni adjustment was applied
so that the critical alpha level was determined as .01 (i.e., .05/5). The results indicated
that Errors (F(2, 286) = 7.01, p =.001, partial n2 = .05), Lapses (F(2, 286) =7.20, p =
.001, partial n2 = .05), and Positive Driver Behaviors (F(2, 286) = 10.73,p <
.001, partial n2 = .07) were significantly different for different levels of the Fear of
Being Criticized (see Table 19). Bonferroni post-hoc test for multiple comparisons
revealed that drivers with a high level (M = 1.76) of Fear of Being Criticized were
more likely to have a higher frequency of Errors compared to drivers at low (M = 1.52)
and moderate (M = 1.59) levels. However, there was no significant difference between
low and moderate levels of Fear of Being Criticized for Errors. In addition, drivers
with a high level (M = 1.78) of Fear of Being Criticized had a higher frequency of

Lapses than drivers at a low (M = 1.56) level. However, there were no significant
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differences neither between low and moderate levels of Fear of Being Criticized nor
between high and moderate levels of Fear of Being Criticized on Lapses. Finally,
drivers with a low level (M = 4.63) of Fear of Being Criticized were more likely to
have a higher frequency of Positive Driver Behaviors compared to drivers at moderate
(M = 4.31) and high levels (M = 4.26). However, there was no significant difference
between high and moderate Fear of Being Criticized for Positive Driver Behaviors.

Table 19. Univariate F Values and Mean Scores for Errors, Lapses, and Positive

Driver Behaviors on the Fear of Being Criticized

Fear of Being Criticized = df

p

Low  Moderate High
Errors 1.522 1.592 1.76° 7.01 2, 286 .001
Lapses 1.56° 1.66% 1.78° 7.20 2,286  .001

Positive Driver
4.632 4.31° 4.26° 10.73 2,286 .000

Behaviors

Note: The mean values that do not share the same superscript on the same row were

significantly different from each other.

3.3.6.2.5. Passenger’s Assistance with Non-Driving Tasks and the Types of

Passenger Differences for Driver Behaviors

In order to investigate how different levels of Passenger’s Assistance with Non-
Driving Tasks and the types of passengers differ in driver behaviors, 3 (Passenger’s
Assistance with Non-Driving Tasks: low, moderate, high) X 5 (types of passenger:
Friend, Parent, Spouse/Lover, Boss and Coworker, and Child/Baby) between-subjects
multivariate analysis of covariance (MANCOVA) was performed on five dependent
variables: Aggressive Violations, Ordinary Violations, Errors, Slips and Lapses, and
Positive Driver Behaviors). In the analysis, driver age, driver sex, and exposure
(lifetime mileage) were treated as the control variables. With the use of Wilk’s
criterion, the combined DVs were significantly different by levels of Passenger’s
Assistance with Non-Driving Tasks (Wilk’s A =.92, F(10, 564) = 2.46, p < .01, partial
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1*=.04). However, there was no significant main effect of Type of Passenger (Wilk’s
A =.94,F(20,936) = .91, p = .580, partial n*=.02). In addition, there was a significant
interaction between these two variables on driver behaviors (Wilk’s A = .81, F(40,
1232) = 1.56, p < .05, partial #> = .04).

Table 20. Univariate F Values and Mean Scores for Aggressive Violations on

Passenger’s Assistance with Non-Driving Tasks

Passenger’s Assistance with
Non-driving Tasks F df p

Low Moderate High

Aggressive violations ~ 2.50? 219®  211° 514 2,286 .006

Note: The mean values that do not share the same superscript on the same row were

significantly different from each other.

A separate univariate analysis was conducted to investigate the impact of Passenger
Assistance with Non-Driving Tasks on the individual DVs. Initially, Bonferroni
adjustment was applied so that the critical alpha level was determined as .01 (i.e.,
.05/5). The results indicated that Aggressive Violations were significantly different for
different levels of Passenger Assistance with Non-Driving Tasks (F(2, 286) =5.14, p <
.01, partial n2 = .04). Univariate F values and mean scores for Aggressive Violations
on Passenger’s Assistance with Non-Driving Tasks could be seen in Table 20.
Bonferroni post-hoc test for multiple comparisons revealed that compared to a high
level (M = 2.11), a low (M = 2.50) level of Passenger Assistance with Non-Driving
Tasks led to a higher frequency of Aggressive Violations. However, there is no
significant difference between Passenger Assistance with Non-Driving Tasks at a

moderate level, neither the high level nor the low level on Aggressive Violations.

A separate univariate analysis was conducted to investigate the impact of the
interaction between Passenger Assistance with Non-Driving Tasks and the Type of
Passengers on the individual DVs. Initially, Bonferroni adjustment was applied so that
the critical alpha level was determined as .01 (i.e., .05/5). No significant effect was

found for any DVs.
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3.4. Discussion

3.4.1. General Discussion

The main aim of the current study was to investigate how driver-passenger interaction
(Distraction and Mental Overload, the Sense of Responsibility, Proactive Contribution
of Passengers, the Fear of Being Criticized, Passenger Assistance with Non-Driving
Tasks) is related to driver behaviors (Aggressive Violations, Ordinary Violations,
Errors, Slips and Lapses, and Positive Driver Behaviors). While doing this, first, it was
aimed to focus on the concept of driver-passenger interaction in detail by determining
its content via figuring out factors composing it. Afterward, the determined factors
were analyzed in relation to driver behavior factors in different analyses by controlling
the critical demographic and safety-related variables.

Although different previous studies have investigated the relationship between the
presence of passengers and driver behaviors, the risk of being involved in an accident
or risk of injury (Vollrath, Meilinger, & Kriiger, 2002; Rueda-Domingo et al., 2004;
Preusser Ferguson, & Williams, 1998; Braitman, Chaudhary, & McCartt, 2014), there
was almost no research on whether the presence of passengers causes risky driver
behaviors or contributes to driving safety. In other words, little information about what
occurs within the vehicle exists. So, the study would be accepted as a pioneering
contribution to the existing literature on in-vehicle interaction between drivers and

passengers.

The Driver-Passenger Interaction Questionnaire (DPI1Q) became the first questionnaire
developed with this aim. To our knowledge, there are very few previous studies about
driver-passenger interaction, but none of them studied that interaction in detail. For
example, Fleiter, Lennon, and Watson (2010) conducted a study to investigate how
different people (e.g., passengers, someone they know, or someone they do not know)
affect the speed behavior of drivers. The findings showed that drivers drove slower
because they considered the safety of their passengers as their responsibility. Since the
mentioned study was conducted only on speeding behavior, it has led to the
continuation of the literature gap about the effect of the presence of passengers on
other driver behaviors, especially positive driver behaviors. Moreover, Hu, Xie, Han,
and Ma (2012) conducted a study to examine the effects of different passenger types
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(supervisors and friends) on angry driving. Likewise, the need for more information
about other driver behaviors continues in that study, as it only focuses on angry

driving.

In summary, it could be said that very few previous studies did not provide the
literature with either a detailed understanding of the concept of driver-passenger
interaction or its relationships with driver behaviors. The current study differs from
the previous ones in that, it examined aberrant driver behaviors, such as violations,
errors, slips, lapses, and positive driver behaviors, not focusing only on a specific one.
As it is mentioned in detail in the following sections, the critical value of the present
study could be observed from the detail analyses results showing the relationships

between driver-passenger interaction and driver behaviors.
3.4.2. Evaluations of the Findings

The following sections discussed general findings about the DPIQ and its factors,
passenger demographics, and the relationship between study variables. Moreover, the
evaluations of the main analysis findings, Hierarchical Regression Analyses, and
MANCOVAs, were mentioned in order to examine the relationship between the
driver-passenger interaction and driver behaviors. Finally, critical remarks,

implications of the study, and recommendations for future studies were presented.
3.4.2.1. Structure and Content of the DPIQ

Before examining the relationship between the driver-passenger interaction and driver
behaviors, the factors of the questionnaire should be discussed with their descriptive

characteristics.

First, since the DPIQ was the first tool to measure driver-passenger interaction based
on different aspects of this interaction, the factor analysis was performed to test the
proposed factor structure. As a result of the factor analysis, although the factor
structure was compatible with the proposed model, the 6-factor structure in the
proposed model decreased to five. "Distraction” and "Mental Overload” were not
separated in the factor structure and were used as a single factor. Even though these
two concepts were different cognitive processes, such a result may have been obtained

because of their close psychological origins. For example, the workload can be
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described as information processing limited capacity (Gaillard & Kramer, 2000), while
distraction relates to the division of attention (Stutts et al., 2005). However, it can be
a distraction due to mental overload (Ruscio, Bos, & Ciceri, 2017). In other words,
when faced with too many stimuli while driving (for example, the activation of
multiple alarms in-vehicle warning systems at similar times), attention may be diverted
to activities other than driving (for example, being unable to pay attention to the road
while trying to turn off the vehicle warning system alarms and nearly colliding with
another vehicle). Therefore, it was also significant in the literature that "Distraction™

and "Mental Overload" cannot be separated and used as a single factor.

According to the findings, having a passenger in the car can moderately distract and
mentally overload the driver. The results were consistent with the studies on whether
passengers cause distracted driving. For example, in McEvoy, Stevenson, and
Woodward's (2006) study, passengers were among the top five causes of distraction
for drivers. Consistent with the present study, it can be deduced that it causes
distraction for the passengers, but not at a very high rate. For example, adjusting in-
vehicle equipment is more of a distraction for the driver than the passenger (Stutts et
al., 2001). In addition, studies in the literature indicated that young drivers and
passengers are more distracted driving due to interaction verbally (Sullman, 2012;
Toxopeus, Ramkhakawabsingh, & Trick, 2011). Since the average age of the
participants in the current study (mean age 33) was not very low, distraction and

mental overload may have been moderate.

The DPIQ had another aspect related to a sense of responsibility. The research showed
that the presence of the passenger resulted in a strong feeling of accountability.
Studies, both qualitative and quantitative, have also indicated that drivers perceive
themselves as responsible for ensuring the safety of their passengers (Rosenbloom &
Perlman, 2016). It was found that they made fewer violations and obeyed traffic rules
more because of a sense of responsibility (Taubman-Ben-Ari, & Noy, 2011).
Moreover, it was stated that the sense of responsibility is higher if the passenger is
familiar (Fleiter, Lennon, & Watson, 2010). Notably, most passengers in the current
study were close relations, such as spouses, parents, children, and friends. As a result,
it is significant that the sense of responsibility was high.
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The findings indicated that having a passenger present resulted in an increased level
of proactive involvement from the passenger. This means they helped promote safe
driving by alerting the driver about potential road hazards like potholes or defects,
pointing out other drivers' traffic mistakes, and reminding the driver to follow speed
limits (Charlton, & Starkey, 2020). Furthermore, the research on the DPIQ revealed
that the presence of a passenger caused a moderate level of apprehension regarding
potential criticism. Peer pressure and the fear of being criticized as a bad or novice
driver by the passenger are often adequate for young drivers (Weston & Hellier, 2018;
Bingham et al., 2016). Hence, it is reasonable to conclude that the present research
showcased a relatively low level of apprehension towards being offended, given that

the participants' average age did not predominantly comprise young drivers.

Finally, the findings indicated that when passengers were present, they provided
significant help with non-driving tasks, which was the final aspect of the DPIQ. For
example, passengers can assist the driver by answering their phone or adjusting the
radio and air conditioning. According to various studies, it has been found that
passengers who assist with non-driving tasks can significantly contribute to safer
driving (Geyer, & Ragland, 2004; Charlton, & Starkey, 2020). This indicates that
having an additional pair of eyes and hands to help with tasks such as navigation,
changing the radio station, or monitoring blind spots can help reduce the risk of
accidents on the road. Overall, it appears that collaboration between the driver and
passengers can lead to a more secure and comfortable driving experience for everyone

involved.
3.4.2.2. Evaluating the Results of the Descriptive Analyses

The Bivariate Correlation Analyses were conducted to explore the relationships
between study variables. Age was positively related to positive driver behaviors and
perceptual-motor skills; on the other hand, it was negatively related to ordinary
violations, the sense of responsibility, and passenger assistance with non-driving tasks.
This means that as individuals’ age, they tend to display more favorable driving habits
and possess superior perceptual-motor abilities. Studies in the literature showed that
perceptual-motor skills improved with practice and training (Elander, West, & French,
1993). As individuals progress in age and acquire more experience, their perceptual-
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motor abilities typically enhance. On the other hand, as drivers age, the frequency of
ordinary violations, the tendency of the sense of responsibility, and perceived
passenger assistance with non-driving tasks decrease. Studies, especially those for
child passengers, have shown that many engage in less risky behaviors because drivers
feel their passengers' safety is their responsibility (Rosenbloom & Perlman, 2016).
Since the probability of traveling with a child passenger decreases with age, it may be
expected for the sense of responsibility to decrease. In addition, with practice and age,
automation of car-handling skills may increase (Fisher, Pollatsek, & Pradhan, 2006).
Thus, unlike novice drivers, drivers can more efficiently allocate their physical and
mental capacities to non-driving activities as they do things related to driving more
automatically (Sagberg & Bjgrnskau, 2006). In this case, drivers' propensity to seek
assistance from passengers in non-driving tasks may decrease with age. Moreover,
exposure (lifetime mileage) was positively related to ordinary violations, errors, and
perceptual-motor skills. As the drivers' lifetime mileage (km) increases, the tendency
to ordinary violations, errors, and perceptual-motor skills would increase. On the other
hand, as the drivers' lifetime mileage increases, safety skills and passenger assistance

with non-driving tasks decrease as well.

The Point-biserial Correlation analyses were performed to investigate the relationship
between study variables and driver's sex, passenger's sex, preference of passenger, and
whether the passenger’s presence is positive or negative. The results showed that being
female was associated with feeling more fear of being criticized, less frequency of
ordinary violations, more frequency of slips and lapses, and more perceptual-motor
skills. In the literature, the study conducted by Spolander (1983) showed consistent
findings that males overrate their driving skills. In other words, being male was
associated with higher perceptual-motor skills (Ozbay, 2017). In addition, the study
by Dillon and Dunn (2005) found that male drivers did not think there was a problem
when their passengers complained. The fact that male drivers both believe that their
perceptual-motor skills are good and that there is nothing more severe than what their
passengers say may cause their fear of being criticized less than females. Furthermore,
traveling with female passengers was related to feeling more fear of being criticized.
This may be because a study found that females make more accurate predictions of

possible harm in risky traffic situations (Eagly & Steffen, 1986). Therefore, when

96



traveling with a female passenger, females may be more comments about driving,

which can lead to the drivers feeling more fear of being criticized.

The findings indicated that driver behaviors and driver-passenger interaction aspects
are related to each other. Such that a negative relationship between aggressive
violations and the proactive contribution of passengers and passengers' assistance with
non-driving tasks was observed. When passengers become more proactive and alert
drivers about potential dangers like roadworks or potholes that suddenly appear on the
road or notify drivers when they exceed the speed limit, it can help reduce aggressive
driving violations. Studies have also shown that having passengers in the car can have
a calming effect on drivers. This is evidenced by decreased aggressive behaviors such
as abrupt lane changes, honking, and passing on the shoulder (Shinar & Compton,
2004). Similarly, there was a positive relationship between ordinary violations and the
proactive contribution of passengers. In addition, ordinary violations are positively
related to the fear of being criticized. It can be said that the fear of being criticized
increases, and the tendency to commit ordinary violations increases. Researchers have
explored the connection between a driver's emotions of stress, anxiety, or fear while
driving and their driving behavior in literature (Kontogiannis, 2006; Panayioyou,
2015). The current study is crucial as it sheds light on the relationship between fear of
criticism and violations, despite the absence of any direct studies investigating this

connection between driver behaviors and fear of criticism.

Regarding the variable of errors, there were correlations between distraction, mental
overload, and the fear of criticism. That is, it can be said that as the distraction and
mental overload, and the fear of being criticized increase, the frequency of errors
increases. In certain situations, drivers may experience difficulty noticing traffic signs
on the road due to potential distractions, such as holding conversations with passengers
(Precht, Keinath, & Krems, 2017b). Such incidents can be viewed as instances of
cognitive failure or error. In addition, it is worth noting that a driver's apprehension
regarding potential criticism from their passenger may result in heightened
nervousness while operating a vehicle. This, in turn, can lead to an increased likelihood
of errors or mistakes while driving. This relationship underscores the significance of
acknowledging the link between the fear of criticism and its potential impact on

performance. Furthermore, the results indicated that slips and lapses were positively
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related to distraction and mental overload, the sense of responsibility, the fear of being
criticized, and passenger assistance with non-driving tasks. This means that the
mentioned variables would increase with the frequency of slips and lapses. Similar to
errors, it was expected that distraction and mental overload, and the fear of being
criticized were positively related to cognitive failures because nervously/anxious

driving can be caused more failure (Haustein, Humpe, & Gossling, 2022).

Concerning positive driver behaviors variables, there was a negative relationship with
the fear of being criticized. On the other hand, positive driver behaviors were
positively related to the passengers' sense of responsibility and proactive contribution.
The literature states that drivers showed less risky behaviors because they felt the
safety of passengers was their responsibility (Aldrigde et al., 1999; Engstrom,
Gregersen, Granstrom, & Nyberg, 2008; Nakagawa & Park, 2014). Similarly, this
current study found that the frequency of positive driver behaviors increases as the
sense of responsibility increases.

The results showed that the factors of DP1Q were related to each other. Distraction and
mental overload were positively related to the fear of being criticized. That is the
distraction and mental overload increase as the tendency of the fear of being criticized
increases. In situations where driving on roads with mentally taxing conditions is
required, it is crucial to recognize that anxiety can have a deleterious effect on
cognitive load and consume a significant portion of our working memory capacity
(Wong, Mahar, & Titchener, 2015). In this context, the increased anxiety caused by
fear of being criticized causes increased distraction and mental overload. In addition,
the sense of responsibility was positively related to the proactive contribution of
passengers and passengers' assistance with non-driving tasks. It can be said that
increases in the sense of responsibility, as increases in the proactive contribution of
passengers and passengers' assistance with non-driving tasks. All three of these factors
are associated with the positive consequences of the passenger's presence. At last,
concerning the proactive contribution of passenger variable, there was a positive
relationship between passengers' assistance with non-driving tasks. That is, it can be
said that the tendency for the proactive contribution of passengers increases, and
passengers' assistance with non-driving tasks increases. Studies indicate that

passengers are more inclined to intervene with tasks related to driving when they
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perceive a sense of insecurity or danger (Kaye et al., 2022; Basse, Twisk, & Kaye,
2020). It is expected that the passengers who prioritize safety contribute proactively
and help the driver in non-driving tasks so that the driver does not deal with things

other than driving and does not endanger his safety.

Finally, a Chi-square analysis was done in order to examine the relationships between
the driver's sex and the passenger's sex, the preference of the passenger, and attitudes
toward the passenger. The analysis showed that female drivers prefer to drive without
passengers; on the contrary, male drivers prefer to drive with passengers. Furthermore,
both female and male drivers evaluated driving with passengers as positive. However,
male drivers found the presence of passengers more positive than female drivers. There
may be several reasons females prefer driving without passengers more than males.
For example, females generally had less lifetime mileage for all age groups (Kweon &
Kockelman, 2003). This means that male drivers were exposed to driving more
frequently than females. It is possible that females rated their perceptual-motor skills
lower than males (Spolander, 1983; Lajunen & Summala, 1995). The current study
found that stronger perceptual-motor skills were associated with more positive
attitudes toward the presence of passengers in the vehicle. Based on the given
information, it is possible that females tend to avoid driving with passengers because

they perceive their perceptual-motor skills to be less than that of males.

3.4.2.3. Evaluating the Relationships between the Main Variables of the Study:
Hierarchical Regression Analyses

Five hierarchical regression analyzes were performed to examine the relationship
between the DPIQ factors and the DBQ factors. In these analyzes, no significant
relationship was found between the DPIQ factors and aggressive and ordinary
violations. Discussion of the relationships between the DPIQ factors and error, slips

and lapses, and positive driver behaviors factors of driver behaviors were mentioned.

The relationship between the DPIQ factors and errors was investigated after

controlling for the statistical effects of age, sex, lifetime mileage, types of passengers,

perceptual-motor skills, and safety skills. The results indicated that the fear of being

criticized was positively related to errors, consistent with the literature. For example,

a study conducted by Taylor and Deane (2000) found that the fear of being criticized
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for performing poorly while driving was the most common fear for drivers. In fact,
51% of the participants stated that they had moderate to high anxiety levels due to the
fear of being criticized. In addition, there is a positive relationship between anxious
driving and more frequent errors (Matthews et al., 1998; Kontogiannis, 2006; Clapp et
al., 2011). In other words, anxious driving increases as the frequency of performance
errors, such as using incorrect lanes and improper speed adjustment, increases (Taylor,
Deane, & Podd, 2007). In light of this information, the fear of being criticized could
be caused make more errors due to anxious driving. The present study contributed by
showing that previously evidenced relationships still exist even when controlling the
statistical effect of types of passengers and driver skills. This means that it can be said
that the fear of being criticized, regardless of who the passenger is, increases the
frequency of errors. In addition, there is a negative relationship between errors and
driver skills, such as perceptual-motor and safety skills (Martinussen, Mgller, & Prato,
2014). So, the increases in driver skills, as the decreases in the frequency of errors.
However, although these driving skills' statistical effects were controlled, the fear of

being criticized can be led to increases in the frequency of errors.

The current study analyzed the correlation between DPIQ factors and slips and lapses
while controlling the statistical effects of variables such as age, gender, lifetime
mileage, passenger types, perceptual-motor skills, and safety skills. This study aims to
provide valuable insights into the interplay between these variables and their impact
on driving performance. The findings showed that distraction, mental overload, the
fear of being criticized, and passenger assistance with non-driving tasks positively
related to slips and lapses. As mentioned in the previous parts, slips can be described
as attention-related failure, while lapses can be described as memory-related failure
(Mattsson, 2012). Therefore, slips and lapses have already contained distraction and
mental overload as context. For example, when the item, "not being able to notice the
pedestrians crossing the street while turning from the main road to a street,” which is
related to the slips and lapses factor, is examined, it can be said that the reason for this
is distraction or inattention. In addition, many studies revealed that distraction has
positively related to slips and lapses (Reason et al., 1990; Jin, Guo, Jiang, & Hua,
2021; Koustamai, Boloix, Elslande, & Bastein, 2008). Therefore, slips and lapses are
expected to be positively associated with distraction and mental overload. The other

positive relationship between slips and lapses and the fear of being criticized is also
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expected because slips and lapses were positively related to anxiety. For example, the
findings of a study showed that drivers with high and medium levels of anxiety tend
to have a higher frequency of Slips and Lapses (Shahar, 2009). Another study has
shown that young drivers experience higher anxiety levels, which can lead to more
slips and lapses while driving (Lucidi et al., 2010). As mentioned before, the fear of
being criticized can cause an increase in the level of anxiety (Taylor & Deane, 2000).
Therefore, it is possible to argue that the fear of criticism can lead to anxiety, which in
turn can cause more frequent slips and lapses. It can be deduced that the anxiety trait
mediates the relationship between slips and lapses and the fear of being criticized. At
final, interestingly, there was a positive relationship between the passenger's assistance
with non-driving tasks and slips and lapses. One possible reason for this could be that
the driver is not entirely focused on driving while the passenger engages in non-driving
activities. In other words, being too active while assisting with non-driving tasks may
affect the mental processes of the driver, resulting in an increased frequency of slips

and lapses.

After controlling the statistical effects of factors such as age, sex, lifetime mileage,
types of passengers, perceptual-motor skills, and safety skills, the correlation between
DPIQ factors and positive driver behaviors was examined. The results indicated that
one of the DPIQ factors negatively related to positive driver behaviors was the fear of
being criticized. On the other hand, the findings indicated that the sense of
responsibility was positively related to positive driver behaviors. These findings were
expected because the positive effect of the presence of passengers has been found by
many studies (Lee & Abdel-Aty, 2008; Rueda-Domingo et al., 2004; Vollrath,
Meilinger, & Kriger, 2002), and one of the reasons for this protective effect is that the
driver feels the safety of the passenger under her responsibility (Rosenbloom, &
Perlman, 2016). For example, it was found that the accident risk of a driver with a
child passenger between the ages of 4 and 15 is %25 less than a driver without a
passenger (Rueda-Domingo et al., 2004). In addition, it has been reported that most
drivers do not drive after drinking alcohol if a child passenger is in the vehicle
(Romano et al., 2019). This means that the reason for the child passenger's protective
effect despite the distraction effect may be that the driver feels a sense of
responsibility. In addition, the findings of a study indicated that the number of

passengers increases as the frequency of violations decreases (Rosenbloom &
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Perlman, 2016). Similarly, as the number of passengers increases, the driver's sense of
responsibility may increase, resulting in an increased frequency of positive driver

behaviors.

In summary, the findings of this study provide valuable insights into the relationships
between errors, slips, lapses, positive driver behaviors, and DPIQ factors. The fear of
being criticized was found to be associated with increased errors and decreased
positive driver behaviors, while slips and lapses were influenced by factors such as
distraction, mental overload, and passenger assistance with non-driving tasks. These
findings contribute to a better understanding of the psychological and situational
factors that impact driving performance. In addition, the fear of being criticized was
found to be negatively associated with positive driver behaviors, while the sense of
responsibility was positively related to such behaviors. These findings highlight the
importance of addressing the psychological factors that impact driving performance

and promoting a supportive and non-judgmental driving environment.

3.4.2.4. Evaluating the Relationships between the Main Variables of the Study in
More Detail: The MANCOVA Anaylses

Different MANCOVA analyses were conducted to determine whether the relationship
between the DPIQ factors and driver behaviors changes based on different types and/or
levels of these variables and types of passengers. The DPIQ is divided into three
categories for each factor: low, medium, and high. The present study indicated that
regardless of who the passenger is, drivers experiencing high levels of distraction and
mental overload had a higher frequency of errors than low levels of distraction and
mental overload. On the other hand, regardless of who the passenger is, drivers were
likelier to have a frequency of slips and lapses when distraction and mental overload
are at high levels compared to moderate and low levels. Distraction can be said to be
three-dimensional: visual (e.g., taking your eyes off the road, looking at the passenger),
physical (e.g., not holding the steering wheel, physical interaction with the passenger,
holding hands with the passenger partner), and cognitive (e.g., taking your mind off
driving, discuss with the passenger) (National Highway Traffic Safety Administration,
2012). For example, merely glancing at a passenger could be classified as a minor

distraction due to its visual nature, resulting in fewer errors. Conversely, both visual
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distractions (such as looking at the passenger) and cognitive distractions (such as
arguing with the passenger) can cause higher levels of distraction, leading to more
lapses or errors in cognitive processing (Overton et al., 2015). Distinguishing between
errors and lapses attributed to distraction and mental overload involves recognizing
that moderate levels of these factors significantly differ from low and high levels in
terms of slips and lapses. This may be because distractions arising from interaction
with the passenger differ from other distraction factors. Since the passengers are also
in the vehicle, they share the responsibilities of the traffic environments with drivers
and can prevent the driver's distraction by ending the conversation in demanding traffic
environments (Bavelas, Coates, & Johnson, 2000). Since slips and lapses are less risky
for traffic safety than errors (Reason et al., 1990), as the traffic situations where the
driver made an error can be detected more easily by the passenger, it may be more
common for the passenger to terminate the conversation. On the other hand, minor
memory failures as lapses, such as forgetting the route traveled, are not perceived as
dangerous by the passenger, so the passenger may continue to interact with the driver

and cause a moderate distraction.

When examining the connection between sense of responsibility levels and various
passenger types on driver behavior, it was found that drivers with high levels of sense
of responsibility were more likely to exhibit positive driver behaviors, regardless of
the passenger's identity. This trend was observed compared to drivers with low or
moderate levels of sense of responsibility. In addition, a low level of proactive
contribution of passengers led to higher aggressive and ordinary violations compared
to moderate and high levels of proactive contribution of passengers. In the literature,
it was found that drivers with at least one passenger had less frequency of violations
than drivers without passengers, based on crash data (Orsi et al., 2013); or on simulated
driving (Chung et al., 2014); or on observation of naturalistic driving (Rosenbloom, &
Perlman, 2016). The current study differs from other literature studies on this subject
by also explaining how the presence of passengers can decrease the frequency of driver
violations. Based on the results of the study, it can be concluded that passenger
involvement proactively reduces violations. For instance, passengers may inform
drivers when speed limits are exceeded or encourage them to follow traffic rules. In
addition, according to Haddon’s Matrix (1972), when examining the environmental

factor, which is one of the three factors of accidents, that is, the effect of passengers
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on the human factor, which is another factor, it should be considered whether there
will be differences before, during, and after the accident. Considering the driver-
passenger interaction dimensions examined in this study, the driver-passenger
interaction is related to the pre-accident. For example, the proactive contribution of a
passenger may be effective in preventing the accident before the accident, or the
distraction and mental overload is related to the pre-accident as an element that
increases the risk of the accident. In other words, the driver-passenger interaction scale

focuses on pre-accident.

Considering the relationship between the levels of fear of being criticized and different
passenger types on driver behaviors, regardless of who the passenger is, a high level
of fear of being criticized cause a more likely frequency of errors rather than low and
moderate levels. In addition, the results of the current study showed that a high level
of fear of being criticized cause a more likely frequency of lapses compared to a low
level of fear of being criticized. Moreover, the low level of fear of being criticized
cause a more likely frequency of positive driver behaviors than a moderate and high
level of fear of being criticized. The fear of being criticized may lead to anxiety levels
rising, deteriorating performance rather than improving it (Rosenbloom et al., 2007).
Therefore, as the fear of being criticized increases, the frequency of aberrant driver
behaviors, such as errors and lapses, increases, while the frequency of positive driver
behaviors decreases. Social facilitation theory is one of the theories used in social
psychology to explain this situation (Zajonc, 1965). This theory argues that the
existence of someone, that is, being observed or being watched, causes a change in
people's behaviors. In addition, the theory states that the presence of someone
improves performance if the task is familiar and easy and deteriorates performance if
the task is complex and challenging (Cottrell, 1972). Considering that driving is a
complex task because traffic situation requires multi-dimensional skills such as motor
skills, attention, knowledge of traffic rules, handling, and the presence of others with
the fear of being criticized can cause poor performance (i.e., Non-intentionally

aberrant behaviors such as errors and lapses).

The last MANCOVA analysis was conducted to investigate the relationship between
the levels of passenger assistance with non-driving tasks and different passenger types

on driver behaviors. The findings indicated that regardless of who the passenger is,
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compared to a high level, the low level of passenger assistance with non-driving tasks
brought about a higher frequency of aggressive violations. This may be because when
the passenger helps the driver in non-driving tasks, the driver can reduce the stress
level by not dealing with these activities. So, as the stress level decreases, less frequent
aggressive driver behaviors and aggressive violations occur. In the literature, many
studies indicated that frustrating conditions such as traffic congestion are strongly
related to aggressive behaviors in traffic (Shinar, 1998; Sleek, 1996; Parker, Lajunen,
& Stradling, 1998). In light of this information, assisting the passenger in non-driving

tasks can keep the frustration level low for drivers.

After conducting multiple MANCOVA analyses, it was found that there was no
distinction in driver behaviors based on the passenger types. Likewise, no interaction
effect was observed between driver-passenger interaction and passenger types on any
driver behaviors. The reason for this may be because most of the types of passengers
(i.e., friends, parents, siblings, and spouse/partners) included in the present study are
the ones who have an intimate relationship with the driver. It is possible that there was
no discernible difference in the driving behavior of individuals based on the passenger

type they were traveling with.

In the scenario where a passenger is not well-known to the driver, it would be possible
to observe different results on whether the type of passenger might create differences
in driver behaviors. For example, peer pressure is commonly perceived when one is
afraid of being criticized. According to Weston and Hellier (2018) and Bingham et al.
(2016), this is a common occurrence. However, being criticized by someone unfamiliar
to the individual may induce less anxiety. On the other hand, in situations where a
driver is accompanied by a passenger with whom they have established a trust-based
relationship, they may experience an increased sense of duty toward ensuring the
passenger's safety and comfort. However, when driving with an unfamiliar passenger
who lacks an established history of trust and familiarity, the driver may not feel the
same level of responsibility toward the passenger (Fleiter, Lennon, & Watson, 2010).
Due to such differences, the effect of passenger type may not have been observed.
However, researchers face a significant challenge in identifying drivers who transport
passengers they are not familiar with. This is primarily due to the limited availability

of car-sharing platforms that facilitate the connection of foreign travelers or
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hitchhikers with route-matching capabilities within our country. Therefore, while it is
possible for a stranger to travel as a passenger, it is not typically the most common

occurrence.
3.4.2.5. Combining the Hierarchical Regression and MANCOVA Results

In the current study, both hierarchical regression and MANCOVA analyses were
conducted. Regression analysis only shows the relationship between one dependent
and independent variable. At the same time, MANCOVA controls for the effects of
multiple independent variables and assesses their combined effects on the dependent
variable. Additionally, MANCOVA considers the correlations between independent
variables, which can be overlooked in regression analysis. In addition to regression
analyses, MANCOVA analyses were conducted to examine driver-passenger
interaction at different levels and the impact of different passenger types on driver
behaviors. According to the results obtained, it is stated in regression results that as
the fear of being criticized increases, errors also increase. However, MANCOVA
added into that the results vary at different levels of fear of being criticized. The
identification of differences in fear of being criticized for both slips and lapses and
errors at its higher levels compared to the effects on lower levels through MANCOVA
analyses, as opposed to regression analyses, may allow us to make the following
inference: When the fear of being criticized is at high levels, its effect becomes more

pronounced.

Indeed, fear of being criticized can lead to stress and anxiety, potentially resulting in
increased errors and slips and lapses during driving. A lack of self-confidence or
distrust in driving skills can also contribute to this effect. Therefore, in this study,
driving skills were controlled for in regression and MANCOVA analyses. This implies
that regardless of whether driving skills are excellent or poor if the fear of being
criticized is high, there is a higher frequency of errors, slips, and lapses. The results
suggest that fear of being criticized significantly impacts driving behavior,

independent from the driver's skill level.

Other intriguing results demonstrate that passengers' prosocial behaviors influence

driver behavior. The fact that neither aggressive nor ordinary violation was

significantly related to the DPIQ factors in the regression analysis might suggest that
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these factors were insufficient to explain the dependent variable. However, in the
MANCOVA results, it was observed that a low level of passenger assistance with non-
driving tasks and proactive contribution of the passenger led to more violations,
indicating that the dosage of prosocial passenger behavior significantly affects driver
behavior. Furthermore, the results indicate that when prosocial behaviors are
performed "too little™ or "too much,” they result in a notable change in the frequency
of violations. However, when performed at a moderate level, there was no significant
difference in violation frequency. This suggests that prosocial behaviors do not impact

driver behavior when a moderate level is executed.,

When looking at the results of regression and MANCOVA in general, it is possible to
evaluate the factors of DPIQ as having a positive and a negative effect. As indicated
in Figure 3, DPIQ has three positive interactions (Passener's Assistance with Non-
Driving Tasks, Proactive Contribution of Passenger, and Sense of Responsibility) and
two negative interactions (Distraction and Mental Overload and Fear of Being
Criticized) factors. In neither Regression nor MANCOVA analyses, it was observed
that the nature of the factors being based on positive or negative interaction did not
reflect on the results in a particular pattern. For example, fear of being criticized, a
negative interaction, is associated with errors. However, slips and lapses did not relate
to the fear of being criticized. Thus, it has been seen that the positive or negative nature
of the driver-passenger interaction concept will not change anything regarding how it

can affect behavior.

These findings highlighted the potential influence of passenger behavior on driver
performance during driving and underscore the importance of managing prosocial
behaviors carefully. Understanding and considering such effects could be crucial for

enhancing traffic safety and promoting positive driver behavior.
3.4.3. Critical Remarks

There are some critical methodological issues to discuss regarding the present study.

The first one is a self-reported method of data collection. A significant drawback of

this approach could be the presence of social desirability bias (Paulhus, 1991). Social

desirability bias is described as the tendency of participants to choose responses that

they believe are more socially acceptable rather than their attitudes or beliefs (Grimm,
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2010). However, it has been suggested that the social desirability bias may be more
prevalent when the researcher and participant are in direct physical contact (Grimm,
2010). In the current study, the online collection of measurements slightly reduces this

bias.
3.4.4. Implications of the Study and Recommendations of the Future Study

There are some critical implications of the present study, based on its findings and the
pioneering role in understanding the nature of driver-passenger interaction concept.
Developing a new scale for driver-passenger interaction has several implications for
the theoretical approach. Firstly, this study is unique because it uses the combination
of both qualitative and quantitative ways of data collection in different steps of it.
Furthermore, the scale provided a new way to measure the complex and multifaceted
concept of driver-passenger interaction. This was used to study the relationship
between driver-passenger interaction and various driving behaviors, such as violations,
errors, slips and lapses, and positive driver behaviors. Moreover, the scale can
potentially be used to study different passenger types, such as children, older people,
and passengers with disabilities. This could help identify specific passenger groups at
risk for being involved in traffic crashes. Furthermore, the scale can be utilized to
create new strategies for enhancing communication between drivers and passengers

and decreasing the likelihood of traffic accidents.

From an applied perspective, the results of the current study could be used to prepare
a safety campaign both to increase the positive effects of passenger presence on driver
behaviors and to decrease the negative effects of passenger presence on driver
behaviors. For example, one of the results of this study is that a high level of sense of
responsibility increases the frequency of positive driver behaviors. Based on this data,
broadcasting public service announcements will enhance drivers' positive behavior and
positively impact traffic safety. These announcements will encourage drivers to take
responsibility for the safety of their passengers by cultivating a safety-first mindset.
Also, it has been found that when passengers do not contribute proactively, there is a
higher likelihood of aggressive violations. Based on this information, developing a
safety campaign intended for passengers would be appropriate. For instance, safety
campaigns can be conducted to promote safe driving practices by highlighting the
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importance of passenger safety and raising awareness about potential hazards on the
road. These campaigns aim to educate drivers on the potential dangers they may
encounter while driving and encourage them to take necessary precautions to avoid

accidents.

It is possible to create training programs for passengers. For example, informing the
passengers of actions that lead to distraction or mental overload can reduce the
frequency of errors and lapses. It is essential to mention the role of assisting in non-
driving tasks during passenger training programs and being a co-pilot during driving
instead of just being present in the vehicle. In addition, drivers can receive
psychological assistance to help lessen the effects of fear regarding criticism of their

driving behaviors.

To improve the usefulness of the DPIQ, it would be advantageous to expand its
application beyond a single sample and nationality. This would increase its statistical,
theoretical, and practical strength. For instance, it collects data from different cultures
to see the scale's cross-cultural applicability. It is also recommended to use the DPIQ
when examining the effect of the presence of passengers on driver behaviors for other
driver groups, incredibly professional drivers such as taxi, bus, and minibus drivers. It
is thought that examining variables such as professional drivers' sense of responsibility
towards unfamiliar passengers, whether the passengers make a proactive contribution
to the drivers they only board for transportation and are not familiar with, or whether

passenger help in non-driving tasks will contribute to the literature.
3.5. Conclusion

The present study serves as a valuable contribution to the current body of literature by
introducing the novel concept of driver-passenger interaction and identifying and
exploring sub-concepts within this overarching theme. The recent study has made
significant strides in the field by introducing a novel scale that quantifies driver-
passenger interaction. This marks the first time such a scale has been developed, and
its introduction could prove to be a valuable tool for future research. Effective
communication and interaction between the driver and passenger are essential. The
mere presence of a passenger in the car is not enough; how the driver perceives and
engages with the passenger can significantly influence their behavior in various traffic
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situations. Therefore, it is crucial to maintain a positive and respectful exchange
between the driver and passenger to ensure safe and responsible driving practices. The
current study is crucial as it seeks to analyze and evaluate the effects of driver-
passenger interaction on driver behaviors. As a result, it showed that, with the newly
defined construct of the driver-passenger interaction, it is obvious that different type
and levels of interaction are related to different driver behaviors. In addition to its
theoretical contribution to the literature, this research holds potential implications for
the transportation industry as well, by providing valuable insights into possible ways

to enhance safety and improve overall driving practices.
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APPENDIX B

SEMI-STRUCTURED INTERVIEW FORM

YARI YAPILANDIRILMIS GORUSME FORMU

Demografik Bilgiler

Cinsiyetiniz:

Yasiniz:

Kag yildir ehliyetiniz var?

Gegtigimiz yil ortalama kag¢ km ara¢ kullandiniz?

Surucu-Yolcu Etkilesimine Dair Yar1 Yapilandirilmis Miilakat Sorular:

Bu miilakat, stirticii ile yolcu arasindaki etkilesimin genel anlamda olumlu mu
yoksa olumsuz mu oldugunu ve nasil farklilastigini belirlemek i¢in hazirlanacak
Sdrici-Yolcu Etkilesimi 6l¢egine 6n hazirlik olmasi i¢in yapilmaktadir. Asagidaki
sorular liitfen kendinize gore igtenlikle cevaplayiniz. Sorularin tek bir dogru cevabi

yoktur. Konu hakkinda genel bir fikir edinme ve bilgi edinme amaciyla yapilmaktadir.

1. Aracta yolcu ile seyahatlerinizi diisiindiigiiniizde, yolcunun siiriicii

davraniglarinizi genellikle nasil etkiledigini disiiniiyorsunuz?

2. Aracgta yolcu ile seyahatlerinizi diisiindiigiiniizde, yolcunun siiriicii

becerilerinizi genellikle nasil etkiledigini diisiiniiyorsunuz?
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3. Arag i¢inde yolcu ile seyahat ederken, yolcu ile ne tiir etkilesimleriniz olur?

4. Aractaki yolcunun “kim” oldugu siiriicii davraniglarinizi ve becerilerinizi

etkiler mi? Nasil?

5. Aragta yolcunun varliginin, siiriis dis1 isler icin (arag i¢i ekipmanlarin
kullanimi, bir seyler atistirmak, telefonlarima cevap verilmesi vs.) size

herhangi bir yardim1 olur mu? Nasil?

6. Aractaki yolcunun varlig1 potansiyel riskleri veya tehlikeleri fark etmeniz

konusunda fark yaratir m1? Nasil?

7. Aragta yolcu varken, onlarin giivenliginin sorumlulugunu hissediyor

musunuz?
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a) Cevap “Evet” ise, bu sorumluluk duygusu siiriicii davranislarinizi nasil

etkiliyor?

b) Cevap “Hayir” ise, neden boyle diisiiniiyorsunuz?

8. Aracta yolcu ile seyahat etmek dikkatinizi etkiler mi? Nasil?

9. Yolcu ile seyahat etmek zihinsel yogunlugunuzu etkiler mi? Nasil?

10. Aragta yolcu ile seyahat ederken, siiriicii davranislariniza dair elestirileceginizi

diisiiniiyor musunuz? Neden? Bu durum davranislarinizi nasil etkiler?
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APPENDIX D

INFORMED CONSENT FORM

GONULLU KATILIM FORMU

Bu calisma Orta Dogu Teknik Universitesi (ODTU) Trafik ve Ulasim Psikolojisi
Doktora Programi 6grencisi irem OZBAY tarafindan, Psikoloji Boliimii 6gretim
iiyelerinden Dog. Dr. Bahar OZ danismanhiginda yiiriitiilmektedir. Calismanin amaci,
farki yolcu tiplerinin (anne/baba, es/sevgili/partner, ¢ocuk, arkadas, yabanci vs.)
stiriicii ile etkilesimleri ile siirticli davraniglarinin nasil farklilastigini arastirmaktadir.
Caligmada kimlik belirleyici higbir bilgi istenmemektedir. Anket cevaplar1 gizli
tutulacak ve sadece aragtirmacilar tarafindan degerlendirilecektir. Elde edilecek
bilgiler sadece bilimsel yayimlarda kullanilacaktir. Katilim tamamiyla goniilliiliik

esasina dayahidir.

Calisma genel olarak kisisel rahatsizlik verecek bir etkilesim igermemektedir.
Ancak, katilim sirasinda herhangi bir nedenden 6tiirti kendinizi rahatsiz hissederseniz
caligmayr birakmakta serbestsiniz. Calismanin sonunda, bu c¢alismayla ilgili
sorularimiz cevaplanacaktir. Calisma hakkinda daha fazla bilgi almak igin Irem
OZBAY (Oda: BZ08; Tel: 0312 210 3154; E-posta: iremuslu2@gmail.com) ile

iletisim kurabilirsiniz.

Bu calismaya tamamen goniillii olarak katiliyorum ve istedigim zaman
yarida kesip cikabilecegimi biliyorum. Verdigim bilgilerin bilimsel amach
yayinlarda kullanilmasint kabul ediyorum. (Formu doldurup imzaladiktan sonra

uygulayici geri veriniz).

Bu ¢alismaya ehliyeti olan ve ara¢ kulanmis veya kullaniyor olan kisilerin katilmasi
uygundur.

Isim Soyadi Tarih Imza
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APPENDIX E

DEMOGRAPHIC INFORMATION FORM

Demografik Bilgi Formu

1. Yasmz:

2. Cinsiyetinizz  Kadin __ Erkek

3. Egitim Diizeyi: _ Okur-yazar __llkokul ~ __ Ortaokul __ Lise
__Yuksekokul __Universite __ Yiiksek Lisans/Doktora

4. Ehliyetiniz var m1? _ Evet ___Hayir

5. Kag yildir ehliyetiniz var?

6. Kagc yildir ara¢ kullaniyorsunuz?

7. Son bir yilda toplam kag¢ km ara¢ kullandiniz?

8. Ehliyeti aldiginizdan bu yana toplam ka¢ km ara¢ kullandiniz?

9. Ticari (profesyonel) amagla m1 arag kullaniyorsunuz? ~ Evet ~ Hayir

» Eger cevabiniz Evet ise ne tiir ara¢ kullaniyorsunuz (taksi, agir vasita vb.)

10. Ne siklikta ara¢ kullanirsiniz?
____Neredeyse hig __Yilda 1-2 kez Ayda 1-2 kez
____ Haftada 1-2 kez ____Neredeyse her giin
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11. Son ii¢ yilda kac¢ kez ara¢ kullanirken aktif olarak (sizin baska bir yol

kullanicisina veya bir nesneye carptiginiz durumlar) kaza yaptiniz?

» Eger yaptiysaniz, bu sirada aragta yolcu var miydi yoksa tek basiniza
mi seyahat ediyordunuz?

O] Tek bagimaydim. [ Aragta yolcu vardi.

12. Son ti¢ yilda kag kez arag¢ kullanirken pasif olarak (baska bir yol kullanicisinin

size ¢arptigl durumlar) kaza yaptiniz?

» Eger yaptiysaniz, bu sirada aragta yolcu var miydi yoksa tek basiniza

mi seyahat ediyordunuz?

0] Tek bagimaydim. L] Aragta yolcu vardu.

13. Son ii¢ yilda asagidaki ceza tiplerinden hangilerini aldiniz? (Birden fazla
isaretleyebilirsiniz.)
Hizihlali  Isikihlali =~ Kemerihlali  Alkollii arag kullanma___
Diger

» Eger ceza aldiysaniz, bu sirada aragta yolcu var miydi yoksa tek

basiniza m1 seyahat ediyordunuz?

O] Tek bagimaydim. [ Aragta yolcu vardi.
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APPENDIX F

PASSENGER INFORMATION FORM

Yolcu Bilgileri Formu

1. Son 6 aymiz diisiinerek, ara¢ kullanirken agsagidaki durumlari ne siklikla

yasadiginizi liitfen belirtiniz.

Hafta | Ayda | Ayda _—_
Her da bir ki bir 6 ayda | Hichir

gun ke Kez kez bir kez | zaman

Aracta tek basima olurum. 1 2 3 4 5 6

Yanimda bir yolcu olur. 1 2 3 4 5 6

Yanimda birden fazla
yolcu olur.

Not: Aragta tek basima olurum “Her giin” isaretleyen veya Yanimda bir/birden fazla
volcu olur “Hi¢bir zaman” isaretleyenler yolcusuz olarak degerlendirilecekler.

2. Son 6 aymizi diisiindiigiinilizde, asagidaki yolcu tiplerini birlikte seyahat etme

sikliginiza gore siralayiniz. (1 = en ¢ok seyahat ettiginiz, 11 = en az seyahat
ettiginiz)

Arkadag

Ebeveyn (anne/baba)
- Kardes

- Es/sevgili/partner
- Akraba
- Patron

- Is arkadasi
- Yash
- Cocuk/bebek
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- Engelli

- Tanimadigim biri (otostop, yolculuk

paylasimi uygulamalari vb.)

Liitfen asagidaki sorulari, bir dnceki soruda en sik seyahat ettiginizi
belirttiginiz yolcuyu diislinerek cevaplayiniz.

» Yolcunun yasi
0 Bebek (0-6 yas) O Cocuk (6-18 yag) [ Geng (18-25 yas)
O] Yetiskin (25-65 yas) O Yash (65+ yas)

» Yolcunun cinsiyeti
O Kadin O Erkek

Son 6 ayinizi diistindiigiiniizde, aragta genellikle kag yolcu ile seyahat ettiniz?

O 1yolcu O 2 yolcu OO0 3 veya daha fazla yolcu

Sizin se¢iminize kalsaydi, aragta yolcu ile mi seyahat etmek isterdiniz yoksa

yolcusuz mu seyahat etmek isterdiniz?
O Yolcu ile seyahat etmeyi tercih ederim.

[J Yolcusuz (tek basima) seyahat etmeyi tercih ederim.

. Aragta yolcu ile seyahat ederken yolcu ile ne siklikta etkilesim/iletisim i¢inde
olursunuz?

[ Hicbir zaman O Nadiren [ Ara sira [0 Cogunlukla [J Her zaman
. Arag kullanirken yolcunun dikkatinizi dagitmasindan veya yolcu ile ilgili

baska bir sebepten dolayi hi¢ kaza yaptiniz m1? Ya da neredeyse kaza yapiyor
muydunuz?

L1 Evet L Hayir
. Yolcuyla yaptiginiz simdiye kadarki tiim seyahatleri diislindiigliniizde, aragta
yolcunun varliginin siiriicii davraniglarinizi nasil etkiledigini

diistiniiyorsunuz?

O Olumlu O Olumsuz
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APPENDIX G

THE DRIVER-PASSENGER INTERACTION QUESTIONNAIRE

Surucld-Yolcu Etkilesimi Anketi

Bu boliimdeki sorulari, sizin kullandiginiz aragta bir veya birden fazla yolcu ile

seyahat ettiginiz durumlar1 genel olarak diistinerek cevaplamaniz beklenmektedir.

Latfen her bir maddede ifade edilen duruma ne oranda katildiginizi sunulan bes

basamakli 6l¢ek tizerinde ilgili rakamin bulundugu kutucugu isaretleyerek belirtiniz.

=
© § S g 2| € o E
g o @] g‘ g\ g —_E E
= 2 2 |52 g 3| g
2 ElE |§E 2|2 |2
v = = M s ® v =
El 2 |2 g ¥ ~
1. Arag kullanirken telefonum calarsa aragtaki
yolcunun telefonuma cevap vermesi givenli 2 3 4 5
stirtistime katki saglar.
2. Yolcunun trafikteki tehlikeleri gorerek beni
uyarmasi daha giivenli ara¢ kullanmama katki 2 3 4 5
saglar.
3. Yolcunun aniden karsima ¢ikabilecek
yoldaki engellere (yol ¢alismasi, ¢ukur, vb) ) 3 A .
kars1 beni uyarmasi giivenli siiriise katki
saglar.
4. Aragta yolcu varken onun giivenligi i¢in 2 3 4 5

gereksiz risk almaktan kaginirim.
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5. Yolcu ile konusmak dikkatimi dagitabilir.

6. Aracta yolcu varken, davraniglarimin onun
tarafindan izlendigi diislincesi siirligiimii

olumsuz etkiler.

7. Siirtis sirasinda yolcu ile konusurken
yoldaki tabelalari/levhalari/trafik 1siklarini vs.

kacirabilirim.

8. Ben arag kullanirken, aragtaki yolcunun
haritay kullanarak yol tarif etmesi glivenli

stirtistime katki saglar.

9. Aragtaki yolcunun can giivenligi siirlicii

olarak benim sorumlulugumdadir.

10. Yorgun oldugumda yolcunun uyanik
kalmam i¢in benimle konusmas1 daha giivenli

ara¢ kullanmami saglar.

11. Yolcu ile etkilesim halinde olmak hava
kosullar1 kétii iken gilivenli siiriistimii olumsuz

etkiler.

12. Tek basima seyahat etmek dikkatimi
dagitir.

13. Siiriis sirasinda, arkada oturan yolcu ile
konusmak i¢in arkaya donmek giivenligi riske

atar.

14. Yolcu ile iletisim halindeyken trafik

kurallarina uymay1 unutabilirim.

15. Yolcunun beni yavas siiriicii olarak
degerlendirmesini istemedigim i¢in, yolcu

varken daha hizli ara¢ kullanirim.

16. Hiz limitlerini asti§imda yolcunun beni

uyarmasi giivenli bir siirlise katki saglar.
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17. Aragta yolcu varken yolcunun rahat
edebilmesi icin kavsaklar, doniisler vb.

durumlarda yol hakkimdan vazgecebilirim.

18. Yolcunun arag i¢i ekipmanlarin (radyo,
klima gibi) ayar1 ile benim yerime ilgilenmesi

daha giivenli bir siiriig ortam1 saglar.

19. Yolcunun beni daha dikkatli ara¢
kullanmam konusunda motive etmesi guvenli

stirtistime katki saglar.

20. Yolcu ile sohbet ederken mutlu oldugum
bir any1 hatirlamaya ¢alismak yola

odaklanmama engel olur.

21. Yolcunun kendini rahat hissetmesi icin

aracta yolcu varken daha dikkatli kullanirim.

22. Yolcu ile fiziksel etkilesim halinde olmak
hava kosullar1 kotii olsa bile siirlistimii

etkilemez.

23. Aragta yolcu varken diger siiriiciilerin
hatalarini telafi ederek yolcularin daha

giivenli yolculuk yapmasina katki saglarim.

24. Yolcunun aniden karsima ¢ikabilecek
herhangi bir canlinin (insan, kedi, kdpek vb)
varligina kars1 beni uyarmasi giivenli siiriise

katk1 saglar.

25. Yolcu ile seyahat etmek dikkatimi dagitir.

26. Yolcu ile tartismak hiz limitlerini asmama

sebep olabilir.

27. Aracta yolcu varken daha glvenli ara¢

kullanirim.
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28. Yolcu aragta ulasamadigim yerdeki
esyalar1 vererek siiriis glivenligine katki

saglar.

29. Siirilis esnasinda yolcunun rahatsiz
olmasin1 engellemek i¢in ani fren ve gaz

yapmaktan kaginirim.

30. Yolcunun beni yol bozukluklar1 veya
yoldaki aksakliklar ile ilgili uyarmasi daha

giivenli ara¢ kullanmami saglar.

31. Tek basimayken ara¢ kullandigimda daha

guvenli bir strtctydm.

32. Yolcu ile sohbet ederken akan trafikteki

potansiyel tehlikeleri algilayamam.

33. Yogun trafikte, yolcunun varlig1 giivenli

siirlistimii katki saglar.

34. Ben arag kullanirken, aragtaki yolcunun
navigasyonu kullanarak yol tarif etmesi

giivenli siiriistime katki saglar.

35. Aragta yolcu ile beraber sarki soylemek
dikkatimi dagitabilir.

36. Aracta yolcu varken gerginlik olmamasi
icin trafikte karsilastigim sinir bozucu

durumlarda daha sakin davranirim.

37. Yolcu ile sozlii etkilesimde bulunmak

dikkatimi dagitir.

38. Yolcunun siiriislimii begenmeyecegi

diistincesi gergin ara¢ kullanmama sebep olur.

39. Yolcunun siiriis sirasinda tabela ve
cadde/sokak ismi gibi yonlendirici
isaretlemeleri takip etmesi bana kolaylik

saglar.
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40. Arag kullanirken yolcunun konforlu

seyahat etmesini saglarim.

41. Yolcu ile sozlii etkilesim halinde olmak
yol kosullar1 kotii olsa bile siirtigtimii

etkilemez.

42. Yolcu ile sohbet ederken mutsuz oldugum
bir any1 hatirlamaya ¢alismak yola

odaklanmama engel olur.

43. Aragtaki yolcu ile fiziksel etkilesimde
bulunmak dikkatimi dagitir.

44. Aracta yolcu varken trafik kurallarina

daha ¢ok dikkat ederim.

45. Yolcunun uyarilarina gore arag kullanma
davraniglarimi ve tercihlerimi yeniden

dizenlerim.

46. Arag kullanirken yolcunun benim bir
seyler atistirmama veya igmeme yardimci

olmasi giivenli siiriise katki saglar.

47. Aracta yolcu varken trafikte bagka

stirticiilerle gerginlik yasamaktan kacinirim.

48. Yolcunun seyahat sirasinda bana veya
aractaki bagka kisilere dis ¢evredeki seyleri
(insanlar, reklam panolari, diikkanlar vb.)

gostermesi dikkatimi dagitir.

49. Yolcunun beni acemi suriicu olarak
degerlendirmesini istemedigim i¢in arag

kullanirken daha ¢ok risk alirim.
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APPENDIX H

THE DRIVER BEHAVIOR QUESTIONNAIRE (DBQ)

Siiriicii Davramislar1 Olgegi

Latfen her bir madde igin verilen durumun ne siklikta basinizdan gegtigini
belirtiniz. Sorulari, nasil ara¢ kullandiginiz1 diisiinerek cevaplandiriniz ve her bir soru
icin sizi tam olarak yansitan cevabi, yanindaki kutudaki uygun rakami daire igine

alarak belirtiniz.

birikmis suyu ve benzeri maddeleri

s % S
% § S S = S
N = N E » @
= =2 o = = ™
o) chs 2] = n s
2 = T
T o
1 | Geri geri giderken 6nceden fark
0 1 2 3 4 5
etmediginiz bir seye ¢carpmak
2 | Trafikte, diger siiriiciilere engel teskil
) 0 1 2 3 4 5
etmemeye gayret gostermek
3 | A yoniine gitmek amaciyla yola
¢ikmisken kendinizi daha aliskin
0 1 2 3 4 5
oldugunuz B yoniine dogru arag
kullanirken bulmak
4 | Gegis hakki sizde dahi olsa diger
0 1 2 3 4 5
strticulere yol vermek
5 | Yasal alkol sinirlarinin iizerinde alkollii
oldugunuzdan siiphelenseniz de arag 0 1 2 3 4 5
kullanmak
6 | Aracinizi kullanirken yol kenarinda
0 1 2 3 4 5
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yayalarin {izerine sigratmamaya dikkat

etmek

Donel kavsakta doniis istikametinize

uygun olmayan seridi kullanmak

Anayoldan sola donmek igin kuyrukta
beklerken, anayol trafigine dikkat
etmekten neredeyse 6ndeki araca

carpacak duruma gelmek

Trafikte, herhangi bir strtici size yol
verdiginde veya anlayis gosterdiginde,
elinizi sallayarak, korna ¢alarak vb.

sekilde tesekkiir etmek

10

Anayoldan bir sokaga donerken karsidan

karsiya gecen yayalar1 fark edememek

11

Bagka bir siiriicliye kizginlig1 belirtmek
igin korna calmak

12

Karsidan gelen arag siiriiciisiiniin goriis
mesafesini koruyabilmesi i¢in uzunlari

miimkiin oldugunca az kullanmak

13

Bir araci sollarken ya da serit
degistirirken dikiz aynasindan yolu

kontrol etmemek

14

Kaygan bir yolda ani fren veya patinaj
yapmak

15

Arkanizdan hizla gelen aracin yolunu
kesmemek icin sollamadan vazgecip eski

yerinize donmek

16

Kavsaga cok hizli girip gecis tistiinliigii

olan araci durmak zorunda birakmak

17

Sehir i¢i yollarda hiz sinirin1 agmak
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18

Oniiniizdeki aracin siiriictisiinii, onu
rahatsiz etmeyecek bir mesafede takip

etmek

19

Sinyali kullanmay1 niyet ederken

silecekleri ¢alistirmak

20

Saga donerken yaninizdan gegen bir

bisiklet ya da araca neredeyse ¢arpmak

21

“Yol ver” isaretini kacirip, gecis hakki

olan araglarla carpisacak duruma gelmek

22

Yesil 151k yandig1 halde hareket etmekte
geciken 6ndeki arag siriicusini korna

calarak rahatsiz etmemek

23

Trafik 1siklarinda tigilincii vitesle kalkis

yapmaya c¢aligmak

24

Yayalarin karsidan karsiya gecebilmeleri
icin gecis hakki sizde dahi olsa durarak

yol vermek

25

Sola doniis sinyali veren bir aracin
sinyalini fark etmeyip onu sollamaya

calismak

26

Trafikte sinirlendiginiz bir stirticiiyti takip

edip ona haddini bildirmeye ¢alismak

27

Arkanizdaki aracin ileriyi iyi goremedigi
durumlarda sinyal vb. ile isaret vererek

sollamanin uygun oldugunu belirtmek

28

Otoyolda ileride kapanacak bir seritte son
ana kadar ilerlemek

29

Sollama yapan siiriiciiye kolaylik olmasi1
i¢in hiziniz1 onun gegis hizina gére

ayarlamak

30

Aracinizi park alaninda nereye

biraktiginizi unutmak
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31

Solda yavas giden bir aracin sagindan

gecmek

32

Trafik 15181inda en hizli hareket eden arag

olmak i¢in yandaki araglarla yarigmak

33

Trafik isaretlerini yanlis anlamak ve

kavsakta yanlis yone donmek

34

Acil bir durumda duramayacak kadar,

ondeki arac1 yakin takip etmek

35

Trafik 1s1klar1 sizin yoniinlize kirmiziya

dondiigl halde kavsaktan gegmek

36

Otobanda trafik akisini saglayabilmek
icin en sol seridi gereksiz yere

kullanmaktan ka¢inmak

37

Bazi tip siirticiilere kizgin olmak (illet
olmak) ve bu kizginlig1 bir sekilde onlara

gostermek

38

Seyahat etmekte oldugunuz yolu tam

olarak hatirlamadiginiz1 fark etmek

39

Sollama yaparken karsidan gelen aracin
hizin1 oldugundan daha yavas tahmin

etmek

40

Gereksiz yere gurilti yapmamak icin

kornay1 kullanmaktan kaginmak

41

Otobanda hiz limitlerini dikkate almamak

42

Araciniz1 park ederken diger yol
kullanicilarinin (yayalar, siirticiiler vb.)
hareketlerini sinirlamamaya 6zen

gostermek
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APPENDIX |

THE DRIVER SKILL INVENTORY (DSI)

Siiriicii Becerileri Olgegi

Ozellikle ara¢ kullanmanin farkli yonlerinde siiriiciiler arasinda pek ¢ok
farkliliklar vardir. Hepimizin giiclii ve zayif yonleri vardir. Liitfen, sizin bir siirticii
olarak gii¢lii ve zayif yonlerinizi size gore dogru olan secenegi isaretleyerek belirtiniz.

Her bir soru icin cevap secenekleri su anlamdadir:

S % =)
=, 2. > S
S| 5|2 2|3
2 > He )
o N go O X
o o O
4
1 | Seri ara¢ kullanma 1 2 3 4 5
2 | Sabirsizlanmadan yavag bir aracin 1 2 3 4 5
arkasindan siirme
3 | Hizli karar alma 1 2 3 4
4 | Yeterli takip mesafesi birakma 1 2 3 4 5

5 | Geriye kagirmadan araci yokusta

kaldirma

Sollama

Hiz smirlarina uyma

Gereksiz risklerden kaginma

Ol 0o N o

Trafik 1s1klarina dikkatle uyma

R
NN N NN
w| w| W w| w
N N N Y Y
gl o o1 o1 o

10 | Dar bir yere geri geri park edebilme
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APPENDIX J

THE DRIVER-PASSENGER INTERACTION QUESTIONNAIRE (UPDATED
AFTER FACTOR ANALYSIS)

SuridcU-Yolcu Etkilesimi Anketi

Bu boliimdeki sorulari, sizin kullandiginiz aragta bir veya birden fazla yolcu
ile seyahat ettiginiz durumlart genel olarak diisiinerek cevaplamaniz
beklenmektedir. Liitfen her bir maddede ifade edilen duruma ne oranda katildiginizi
sunulan bes basamakli 0l¢ek Ttizerinde ilgili rakamin bulundugu kutucugu

isaretleyerek belirtiniz.

g £
G)E £ Ee g o &
< & = s 2 2 | =
< o o > X C
T2 2| ZE| 2|8
% E g = = 5 =
S| 2 |28 §E | g=8
= = v,

1. Arag kullanirken telefonum c¢alarsa
aragtaki yolcunun telefonuma cevap 1 2 3 4
vermesi giivenli siiriisiime katki saglar.
2. Yolcunun trafikteki tehlikeleri gérerek
beni uyarmasi daha giivenli arag 1 2 3 4 5
kullanmama katki saglar.

3. Yolcunun aniden karsima ¢ikabilecek
yoldaki engellere (yol ¢alismasi, ¢ukur, vb)
kars1 beni uyarmasi giivenli siiriise katki

saglar.

4. Aragta yolcu varken onun giivenligi i¢in
gereksiz risk almaktan kaginirim.

5. Yolcu ile konusmak dikkatimi
dagitabilir.
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6. Aracta yolcu varken, davraniglarimin
onun tarafindan izlendigi diisiincesi
siirlistimii olumsuz etkiler.

7. Siirtis sirasinda yolcu ile konusurken
yoldaki tabelalari/levhalari/trafik 1siklarini
vs. kagirabilirim.

8. Ben arag kullanirken, aragtaki yolcunun
haritay1 kullanarak yol tarif etmesi glivenli
stirtistime katki saglar.

9. Yolcu ile etkilesim halinde olmak hava
kosullar1 kotii iken giivenli stiriigiimi
olumsuz etkiler.

10. Yolcu ile iletisim halindeyken trafik
kurallarina uymay1 unutabilirim.

11. Yolcunun beni yavas siiriicti olarak
degerlendirmesini istemedigim i¢in, yolcu
varken daha hizli ara¢ kullanirim.

12. Hiz limitlerini asti§imda yolcunun beni
uyarmasi giivenli bir siirlise katki saglar.

13. Aragta yolcu varken yolcunun rahat
edebilmesi icin kavsaklar, dontisler vb.
durumlarda yol hakkimdan vazgecebilirim.

14. Yolcunun arag i¢i ekipmanlarin (radyo,
klima gibi) ayar1 ile benim yerime
ilgilenmesi daha giivenli bir siiriis ortam1
saglar.

15. Yolcunun beni daha dikkatli ara¢
kullanmam konusunda motive etmesi
giivenli siiristime katki saglar.

16. Yolcu ile sohbet ederken mutlu
oldugum bir an1y1 hatirlamaya calismak
yola odaklanmama engel olur.

17. Yolcunun kendini rahat hissetmesi icin
aracta yolcu varken daha dikkatli
kullanirim.

18. Yolcu ile fiziksel etkilesim halinde
olmak hava kosullar1 kotii olsa bile
siirisiimii etkilemez.

19. Aragcta yolcu varken diger stiriiciilerin
hatalarini telafi ederek yolcularin daha
giivenli yolculuk yapmasina katki
saglarim.
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20. Yolcunun aniden karsima ¢ikabilecek
herhangi bir canlinin (insan, kedi, kopek
vb) varligina kars1 beni uyarmasi giivenli
siiriise katk1 saglar.

21. Yolcu ile seyahat etmek dikkatimi
dagtir.

22. Yolcu ile tartismak hiz limitlerini
asmama sebep olabilir.

23. Aragcta yolcu varken daha guvenli arag
kullanirim.

24. Siirlis esnasinda yolcunun rahatsiz
olmasini engellemek i¢in ani fren ve gaz
yapmaktan kaginirim.

25. Yolcunun beni yol bozukluklari veya
yoldaki aksakliklar ile ilgili uyarmas1 daha
giivenli ara¢ kullanmami saglar.

26. Yolcu ile sohbet ederken akan
trafikteki potansiyel tehlikeleri
algilayamam.

27. Ben arag kullanirken, aragtaki
yolcunun navigasyonu kullanarak yol tarif
etmesi giivenli siiriisiime katki saglar.

28. Aragta yolcu ile beraber sarki
soylemek dikkatimi dagitabilir.

29. Aracta yolcu varken gerginlik
olmamasi igin trafikte karsilagtigim sinir
bozucu durumlarda daha sakin davranirim.

30. Yolcu ile sozlii etkilesimde bulunmak
dikkatimi dagtir.

31. Yolcunun siiriisiimii begenmeyecegi
diisiincesi gergin ara¢ kullanmama sebep
olur.

32. Arag kullanirken yolcunun konforlu
seyahat etmesini saglarim.

33. Yolcu ile sozlii etkilesim halinde
olmak yol kosullar1 kotii olsa bile
siirisiimii etkilemez.

34. Yolcu ile sohbet ederken mutsuz
oldugum bir an1y1 hatirlamaya calismak
yola odaklanmama engel olur.

35. Aragtaki yolcu ile fiziksel etkilesimde
bulunmak dikkatimi dagitir.
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36. Aragta yolcu varken trafik kurallarina
daha ¢ok dikkat ederim.

37. Yolcunun uyarilarina gore arag
kullanma davraniglarimi ve tercihlerimi
yeniden dlzenlerim.

38. Aragta yolcu varken trafikte baska
stirticiilerle gerginlik yasamaktan
kacinirim.

39. Yolcunun seyahat sirasinda bana veya
aractaki bagka kisilere dis ¢evredeki seyleri
(insanlar, reklam panolari, diikkanlar vb.)
gostermesi dikkatimi dagitir.

40. Yolcunun beni acemi surtict olarak
degerlendirmesini istemedigim i¢in arag
kullanirken daha ¢ok risk alirim.
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APPENDIX L

TURKISH SUMMARY / TURKCE OZET

SURUCU VE YOLCU ARASINDAKI ETKILESIMIN SURUCU
DAVRANISLARIYLA NASIL BIR ILISKiSi VARDIR? YENI
GELISTIRILEN SURUCU-YOLCU ETKILESIMI ANKETINE DAYALI BIR
CALISMA

BiRINCi BOLUM

Giris

Karayolu trafik kazalari en biiyiik kiiresel sorunlardan biri olarak rapor
edilmistir. Her y1l diinya genelinde yaklagik 1.35 milyon insan trafik kazalarinda
hayatin1 kaybetmekte ve 20-50 milyon insan yaralanmaktadir (Diinya Saglik Orgiitii,
[DSO], 2018). Trafik kazalarmnin sonuglar tiim diinyada oldugu gibi Tiirkiye'de de
benzerdir. Tiirkiye Istatistik Kurumu’nun yayinladig verilere gore 2021 yilinda trafik
kazalarinda 5.600°den fazla kisi hayatin1 kaybetti ve yaklasik 275.000 kisi yaralandi.
Daha da kotiisii, bir 6nceki yila gore trafik kazalarinda hayatini kaybedenlerin sayisi
%10.2 oraninda artmistir. Diinya niifusundaki artis ve hareketlilik dikkate alindiginda
trafik kazalarimin her gecen giin artmasi ve daha ciddi bir sorun haline gelmesi

kacinilmaz bir gergektir.
Trafik Giivenligi ile ilgili Faktorler

Trafik ortamlarinda bireylerin giivenli hareketini saglamak i¢in bu ortamlari
olusturan ve insanlarin gidecekleri yere giivenli bir sekilde ulasmasini saglayan
unsurlarin incelenmesi gerekmektedir. Trafik glivenligi alaninda, ¢esitli nedenlerin

potansiyel etkilerini ayr1 ayr1 analiz etmek yerine, bunlarin etkilesimlerini anlamaya
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odaklanilmaktadir. Haddon (1972), trafik kazalarinin nedenlerini ii¢ ana faktore ayiran
bir matris ortaya koydu: insan faktorleri, cevresel faktorler ve arag faktorleri. Bu matris
icinde, bu ii¢ temel unsur ayrica kaza Oncesi, kaza an1 ve kaza sonrasi olarak

siniflandirilmastir.

Bu calismada karayolu giivenliginin {i¢ temel unsurundan ikisi olan insan
faktorii ve cevresel faktor arasindaki iliski incelenmistir. Siiriicii-yolcu etkilesiminin

siirlicii davraniglarini nasil etkilediginin arastirilmasi amaglanmaktadir.
Trafikte insan Faktorii

Trafik giivenligi arastirmalarinda trafik kazalarinin altinda yatan ana
sebeplerden biri oldugu diisiiniildiglinden insan faktorii popiiler bir alan olarak
kullanilmistir. Ayrica bu alandaki miidahalelerin en etkili sonuglar1 verecegi beklentisi
gdz Oniline alindiginda, caligmalarin insan faktorii ve etkilerine odaklanmasi
kaginilmaz olmustur. Ayrica Tiirkiye'de 2022 yilinda meydana gelen 234.814 kazanin
203.923'lnln suruct kaynakli oldugu belirtilmistir (Emniyet Genel Miidiirliigi,
2022). Diger bir deyisle kazalarin %87's1 siiriicli hatasindan kaynaklanmaktadir.

Insan faktorlerindeki trafik arastirmalari iki ana bilesene odaklanmustir: siiriicii
davranisi/stil ve siirlis becerileri/performansi. Temel olarak, siiriicti davraniglari/stilleri
“siirliciiniin ~ genellikle yaptigt sey” olarak kabul edilebilirken, siiriis

becerisi/performansi “siirlictinlin yapabildikleri” olarak degerlendirilebilir.
Siiriicii Davramislar:

Siirticii davraniglar, siiriiciilerin ara¢ kullanmayi tercih etme bigimleri olarak
tanimlanmistir; baska bir deyisle, siiriiciilerin ara¢ kullanma aligkanliklar ile ilgilidir
(Elander vd., 1993). Siiriicii davranisini incelemenin 6nemi, yalnizca stirticiilerin yolda
nasil davrandiklariyla ilgili degil, ayn1 zamanda siiriiciilerin ¢ok fazla olas1 tehlikeye
ve glivenlik 6nlemlerine nasil tepki verdiklerinin nasil tahmin edilebilecegiyle ilgilidir
(Donges, 1978). Davranis iizerine gelistirilen bir¢ok teori ve modelin yani sira, siiriicii
davranisi igin en popiiler model Reason ve arkadaslari (1990) tarafindan yapilmistir.
Ona gore, sapkin siirlici davraniglar1 hata ve ihlal olarak ikiye ayrilmis ve farklh

psikolojik temellere dayanan iki tiir hata oldugu varsayilmistir.
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Hatalar ve ihlaller arasindaki ayrim, Manchester Siiriicii Davranisi Anketi'nin
(DBQ) gelistirilmesi i¢in temel olusturdu. DBQ, bes farkli anormal siiriicli davranigini
Olemek icin gelistirildi; kasitsiz sapmalar, yanilgilar, hatalar, kasitsiz ihlaller ve kasith
ihlaller (Reason ve digerleri, 1990). Anket gelistirildikten sonra bir¢ok Ulkede ¢ok
sayida arastirmaci anketi kullanarak ¢aligmalar yapmistir. DBQ Tiirkge'ye ¢evrilmis
ve uyarlanmustir ve faktdr yapisi Lajunen ve Ozkan (2004) tarafindan dogrulanmustir.
Hatalar, kasitsiz sapmalar, olagan ihlaller ve saldirgan ihlaller gibi 6zgin bir faktor
yapist ile kullanilmistir. DBQ, trafik giivenligi ile iliskisi nedeniyle anormal siiriicii
davraniglarina odaklanmaktadir. Ancak siirlicii davraniglarinin ¢ok boyutlu olmasi
nedeniyle sabirli ve dikkatli siirlis tarzi ile siiriicii davranislarinin incelenmesine
ihtiya¢ duyulmustur (Taubman-Ben-Ari, Mikulincer ve Gillath, 2003). Bu nedenle,
DBQ ile birlikte siiriiciilerin olumlu davranislarin1 l¢gmek igin 2005 yilinda Ozkan ve
Lajunen tarafindan gelistirilen "Olumlu Siirici Davramslart  Olgegi" de
kullanilmaktadir. Mevcut ¢calismada hatalar, kasitsiz sapmalar ve yanilgilar, ihlaller ve

olumlu siiriicti davranislar1 kullanilmistir.

Hatalar, “planlanan eylemlerin amaglanan sonuglara ulagsmadaki basarisizligi”
olarak tanimlandi (Reason vd., 1990). Kasitsiz sapmalar ve yanilgilar, eylem iyi
organize edilmis olmasina ragmen “bir eylem dizisinin ylriitiilmesi ve/veya saklanma
asamasindaki bazi basarisizliklardan kaynaklanan hatalar” olarak tanimlandi (Reason
vd., 1990). Bu iki terim arasinda anlam farki bulunmaktadir. Kasitsiz sapmalar
"planlandig1 gibi olmayan digsallastirilmis eylemler olarak potansiyel olarak
gozlemlenebilir" olarak tanimlanirken, yanilgilar "biiyiikk o6l¢lide hafiza
basarisizliklarini igeren daha gizli bir hata" olarak tanimlandi (Wierwille vd., 2002).
Ihlaller, “potansiyel olarak tehlikeli sistemin giivenli ¢aligmasi siirdiirmek igin
gerekli olduguna inanilan uygulamalardan kasitli sapmalar” olarak tanimland1 (Reason

vd.,, 1990).
Sdrici Becerileri

Surlcl becerileri, bilgi isleme, motor beceriler ve glvenlik becerilerinden
olusur ve uygulama ve egitimle gelistirilebilir (Elander, West, & French, 1993). Ayrica
Spolander (1983) siriicu becerilerini ikiye ayirmistir; hizli ve akici arag kontrolii ve
trafik ortamlarinin yonetimi olarak tanimlanan teknik siiriis becerileri ve tahmine

dayali kaza becerileri olarak tanimlanan defansif siiriis becerileridir. Spolander (1983),
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bu becerileri 6lcmek icin bir 6z-degerlendirme araci kullanarak surtct becerilerinin
deneyimle arttigmi buldu. Ote yandan, Naatanen ve Summala (1976), Spolander
(1983) ile tutarli sonuglar vermemistir. Nddtdnen ve Summala'nin (1976) ¢alismasinda,
onceki calismadan farkli olarak, uygulama ve maruz kalmanin artmasiyla siiriis
becerilerinin  gelistigi, ancak gilivenlik becerilerine verilen ©Onemin azaldigi
bulunmustur. Bunun nedenlerinden biri de teknik ve glvenlik becerilerinin i¢ ice
gecmesi olarak yorumlanabilir. Bunun da 6tesinde, siiriis becerilerinin yapisina iligskin
daha fazla agiklama yapilmistir. Spolander (1983) siiriiciilerden kendilerini ortalama
bir siiriicii ile karsilastirarak yanit vermelerini isterken Hatakka, Keskinen, Laapotti,
Katila ve Kiiski (1992) siiriiciilerden kendi becerilerini farkli bir bakis acisiyla
degerlendirmelerini istemistir. Daha sonra, Lajunen ve Summala (1995) Sdricl
Becerileri Envanterini (DSI) gelistirerek siiriis becerileri siniflandirmasini genisletti.
Bahsi gegen arag iki faktorden olusmaktadir; algisal-motor beceriler ve givenlik

becerileridir.

Algisal-motor beceriler, bilgi isleme ve motor beceriler, siiriicli becerilerinin
bilesenlerinden biridir (Lajunen ve Summala, 1995). Diger yandan, Glvenlik
becerileri, hem gec¢ici motivasyonel hem de daha kalici kisilik 6zelliklerinden ve
giivenlige yonelik tutumlardan olusan giidiiler olarak tanimlanmistir (Lajunen ve

Summala, 1995).
Siiriicii Davramsi ile Siiriicii Becerileri Arasindaki iliski

Martinussen, Mgller ve Prato (2014) tarafindan yapilan arastirmanin bulgusu,
ihlallerin algisal-motor becerilerle pozitif, giivenlik becerileriyle negatif iligkili
oldugunu gostermistir. Ayrica, hatalar ve yanilgilar hem algisal-motor beceriler hem
de gilivenlik becerileri ile negatif olarak iliskilendirilmistir (Martinussen, Moller ve
Prato, 2014). Siiriicii becerileri yiiksek ve ayni zamanda anormal siiriicii davranisi
siklig diisiik olan siiriiciiler en giivenli siiriicii grubu olarak belirlenmistir. Bu bulgular,
bu alandaki diger calismalarla uyumlu olarak, algisal-motor becerileri ylksek
stiriiciilerin, giivenlik becerileri diisiik oldugunda da en riskli siiriicii grubu oldugunu
gostermistir (Lajunen, Parker ve Stradling, 1998; Stimer, Ozkan ve Lajunen, 2006).
Siirticii becerileri ile olumlu siiriicii davraniglar1 arasindaki iligki incelendiginde,
olumlu siirticii davranislart hem algisal-motor beceriler hem de gtivenlik becerileri ile

pozitif yonde iliskilidir (Xu vd., 2018). Mevcut ¢alismada, olumlu siiriicti davranislari
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da dahil olmak iizere siirlicii davraniglar1 incelenmis ve yukarida bahsedildigi gibi
stiricii davranislari ile siiriicli becerileri arasindaki iligkiler nedeniyle stiriicii becerileri

ortak degisken olarak kullanilmistir.
Siiriiste Cevresel Faktorler: Siiriicii ile Yolcu Arasindaki Sosyal Etkilesim

Insanlar sosyal varliklardir. Bu nedenle sosyal ¢evrelerinden izole yasamalari
beklenemez. Bu durumda i¢inde bulunduklari sosyal c¢evreden etkilenmeleri
kaginilmazdir. Sosyal psikolojiye gore tutumlar, inanglar, normlar insanlarin nasil
davranacagini belirleyen onemli faktorlerdir (Ajzen, 1985). Bugiline kadar yapilan
birgok calismanin sonuclart bunu kanitlamis ve insanlarin g¢evresel faktorlerden,
siibjektif normlardan ve diger insanlarin goriislerinden/inanglarindan etkilenerek
davraniglarint degistirebildiklerini gdstermistir (Ajzen, 1991). Benzer sekilde arag
kullanmak da izole bir etkinlik olamaz ¢iinkii ara¢ kullanirken ve trafik ortamlarinda

sosyal cevre ve diger yol kullanicilari ile etkilesim kaginilmazdir.

Yolcunun varlig: siiriicii ile ilgili bir faktdr olmasa bile siiriiciiniin davranigini
etkileyerek kazaya karigma riskini artirmaktadir (Lee, & Abdel-Aty, 2008). Aksine
yapilan ¢alismalarda yolcunun varliginin siiriiciiniin davraniglarii olumlu yénde
etkiledigi ve kazayi onledigi belirtilmistir (Rueda-Domingo vd., 2004). Yolcularla
ilgili literatiir incelendiginde c¢eliskili sonuglarin oldugu goriilmektedir. Bu ¢eligkili
sonuglarin nedeni, siiriicii-yolcu etkilesiminin yas, cinsiyet, yolcu sayisi, yolcu tipi gibi

baz1 6zelliklere bagli olarak degiskenlik gostermesidir.
Yolcunun Varhgmin Olumsuz Etkileri

Siiriicliniin dikkatinin dagilmasi, siiriiciiniin siiriisten baska bir yone sapmasina
neden olabilecek, ara¢ kullanmak disinda herhangi bir ikincil faaliyette bulunma
olarak tanimlanmaktadir (Stutts, et al., 2005). Siiriicli dikkatinin dagilmasi, karayolu
trafik kazalarina neden olan 6nemli faktorlerden biri olarak kabul edilmektedir
(McEvoy, Stevenson ve Woodward, 2007). Ayrica bu alanda yapilan baska bir
calismada yolcu ile konusmanin en sik yapilan bes dikkat dagitic1 aktiviteden biri
oldugu kisisel bildirim anketi ile belirlenmistir (McEvoy, Stevenson, & Woodward,
2006). Dikkat dagmikligina benzer sekilde, siiriiciilerin yolcular tarafindan asiri
zihinsel yiiklenmesi de kaza riskini artirir. Ornegin karmasik ve daha dikkat gerektiren

durumlarda yolcunun varliginin trafik giivenligini olumsuz etkiledigi gézlemlenmistir.
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Siirticiilerin davraniglarini veya siiriis becerilerini elestirerek siiriiclilerin daha gergin

veya saldirgan arag¢ kullanmasina neden olabilir (Simons-Morton ve digerleri, 2005).
Yolcunun Varhginin Olumlu Etkileri

Yolcu, yoldaki veya cevredeki tehlikeler konusunda surtciuyu uyararak
sirliciiniin siirlis giivenligine katkida bulunabilir. Vollrath, Meilinger ve Kruger
(2002), trafigin yavas aktigr ve havanmn karanlik oldugu durumlarda aragta yolcu
bulunmasinin kaza riskini azalttigini belirtmislerdir. Bunun nedeni, yolcunun trafik
sikisikliginda siirticliyli daha sabirli hale getirebilmesi ve aksam hava karardiginda
stirlictiniin gorliniirliigiine yardimci olabilmesidir. Yolcu varliginin siiriicii davranisi
tizerindeki bir diger olumlu etkisi de siiriiciilerin yolcunun hayatinin sorumlulugunu
hissetmesi ve bu sayede daha giivenli arag kullanabilmesidir. Ozellikle ¢ocuk yolcu,
surlcuniin yas1 ve cinsiyeti ne olursa olsun, siiriiciiler daha az ihlal yapmakta ve daha
giivenli arag¢ kullanmaktadir (Taubman-Ben-Ari ve Noy, 2011). Bunun nedeninin ise
stirliciiniin yolcunun hayatinin sorumlulugunu hissetmesi oldugu soylenebilir. Stutts
ve meslektaglar (2001), aragtaki ekipmani ayarlamanin, dikkati dagitmanin en yaygin
nedenlerinden biri oldugunu bildirmistir. Benzer bulgular 1s18inda, siiriicliye radyo
veya klimay1 ayarlamak veya cep telefonlarina cevap vermek gibi siiriis dis1 gorevlerde
yardime1 olmanin glivenli siiriis tizerinde olumlu ve koruyucu bir etkiye sahip oldugu

Onerilebilir.
Siiriici-Yolcu Etkilesiminde Yolcu ile ilgili Faktorler

Rosenbloom ve Perlman (2016) tarafindan yapilan ¢alismanin bulgulari, aragta
en az bir ¢cocuk yolcu bulunmasinin diisiik bir ihlal yiizdesi sagladigini ortaya
koymustur. Taubman-Ben-Ari ve Noy (2011) tarafindan ebeveynligin siriicii
davraniglarint nasil degistirdigi incelenmis ve asir1 hiz gibi olumsuz davranislarda
azalma olumlu siirlicii davraniglarinda ise bir artis oldugu tespit edilmistir. Bu
bulgularin aksine ¢ocuk yolcunun olumsuz etkilerinin oldugunu belirten arastirmalar
da bulunmaktadir (Aldrige vd., 1999). Ornegin bir ¢alismada kadin siiriiciilerin,
Ozellikle 0-4 yas arasi kiiciik cocuklarla arag¢ kullanirken erkek siiriiciilere gore kaza

yapma egilimi vardir.

Ebeveyni yolcu, arkadasi yolcu olan siiriiciilerin hiz davraniglari ile yolcusu

olmayan siiriiciilerin hiz davranislar1 karsilagtirildiginda, ebeveynleri ile birlikte arag
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kullanan siiriiciilerin hiz limiti asma davranisinin, arag kullanan strticilerden 6nemli
Olciide daha az oldugu goriilmektedir. Mevcut ¢alismada bahsedilen bir diger yolcu
tipi ise eg/sevgili/partnerdir. Bildigimiz kadariyla bu yolcu tipi ile ilgili yapilan ¢alisma
say1s1 oldukga simirlidir. Dillon ve Dunn (2015) tarafindan yapilan ¢alisma, strlculer
ne kadar riskli davranislarda bulunursa, yolcularinin (eslerinin) o kadar ¢ok sikayet
ettiklerini bulmuslardir. Ancak hem yolcular hem de siiriiciiler, yolcu sikayet ettikce

strticunun olumsuz etkilendigi konusunda hemfikirdir.

Son olarak isle ilgili kisilerle ayn1 aragta seyahat etmek ve stiriicii-yolcu iligkisi
olusturmak miimkiindiir. Ornegin, Hu, Xie, Han ve Ma (2012), yolcunun saldirgan
stiriicii davranig1 iizerindeki etkisini aragtirmak i¢in amirleri ve arkadaslariyla araba
kullanmak arasindaki farklar1 karsilastirdilar. Bulgu, siiriictilerin arkadaslariyla
seyahat ederken daha saldirgan siiriici davranis1 gosterirken, amirleri ile daha az

saldirgan siiriis sergilediklerini ortaya koydu.
Siiriicii Davramslar ile Siiriicii-Yolcu Etkilesimi Arasindaki iliski

Insanlar, 6zellikle birinin onlar1 izledigini diisiindiiklerinde farkli sosyal
davraniglar gosterebilirler (Camilleri ve Kozak, 2022). Siiriis ortaminin yolcu
tarafindan gozlemlenen veya izlenen sosyal bir ortam oldugu diisiiniildiigiinde yolcu,
suruclniin davraniglarint etkiler. Cogu calisma, siiriicii davranisi, karayolu trafik
giivenligi ve siiriicii becerileri gibi degiskenlerden ziyade kaza raporlarina ve veri
setlerine dayanmaktadir (Doherty, Andrey ve MacGregor, 1998; Vollrath, Meilinger
ve Kruger, 2002; Engstrom, Gregersen, Granstrom, Nyberg, 2008). Mevcut bilgi
eksikliginden dolay1, kaza sirasinda yolcunun siiriicii lizerindeki potansiyel etkisine
iliskin belirli ayrintilar elde etmek su anda miimkiin degildir. Ek olarak, yolcunun ne
Olclide katkida bulunmus olabilecegi veya genel sonug iizerindeki etkisinin tiiri
bilinmemektedir. Yolculuk sirasinda veya riskli durumlarda bir yolcunun varliginin
stirlicii lizerinde yaratabilecegi psikolojik etkinin kapsamli bir sekilde analiz edilmesi
son derece onemlidir. Mevcut galismada boyle bir inceleme mevcut literatiirdeki

boslugu doldurmak agisindan 6nemlidir.

Bu calismada, siiriicii-yolcu etkilesimi ile ilgili siirlici davranislari
incelenmistir. Bir¢ok calisma, stiriicii davraniglari ile yolcularin varligi arasinda bir
iliski oldugunu gostermistir (Lee & Abdel-Aty, 2008; Rosenbloom & Perlman, 2016;

Vollrath, Meilinger ve Kriiger, 2002). Ayrica yolcunun varliginin siiriicti davraniglar
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ve kazaya karigma riski iizerinde bazen olumlu bazen de olumsuz bir etkiye sahip
oldugu literatiirdeki bircok g¢alisma ile bulunmustur (Rueda-Domingo vd., 2004,
Simons-Morton vd. al., 2011). Ancak bu ¢eligkili bulgularin altinda yatan neden,
yolcunun siiriiciiler iizerindeki varliginin psikolojik mekanizmasinin heniiz tam olarak
coziilememis olmasidir (Nakawaga ve Park, 2014a). Goriinlise gore bir yolcunun
varligy, siiriiciiniin onlar1 nasil algiladigini ve aralarindaki etkilesimi etkileyebilir (Hu,
Xie, Han ve Ma, 2012). Bu calisma, bu konuda sinirl1 bilgi oldugundan, siirticiiler ve
yolcular arasindaki etkilesim tiirlerini belirlemeyi amaglamistir. Ek olarak, ¢alisma bu

etkilesimlerin siiriicliniin davranigini nasil etkiledigini arastirmaktadir.
Calismanin Amaci

Mevcut ¢alisma ile siiriicli-yolcu etkilesiminin icerigi, faktorleri, ilgili kavram
ve degiskenlerle iliskisi incelenerek literatiirdeki eksikligin giderilmesi amaglanmaistir.
Bu amag 15181nda, literatiirde ilk kez siiriicii-yolcu etkilesimi igin gecerli ve giivenilir
bir 6l¢lim arac1 gelistirmek ¢alismanin temel amaclarindan biridir. Bu ¢alisma, siiriicii-
yolcu etkilesimi kavramint dlgmek icin yeni gelistirilen anket ile ayrintili olarak
anlamak amacinin yani sira, bu kavramin siiriisle ilgili temel degiskenler ve siiriicii

davraniglar ile iligkisini test etmeyi de amacglamistir.

IKiINCi BOLUM
Cahisma 1:

“Sdricu-Yolcu Etkilesimi Anketi’nin Gelistirilmesi

Katilimcilar

Bu caligmaya toplamda 17 siirticii (10 kadin, 7 erkek) katilmistir. Katilimcilarin yas
aralig1 24 ile 63 arasinda olup, ortalama yas 35.88’dir. Biitiin katilimcilar giinliik
olarak ya da en az hafta 3-4 giin ara¢ kullandiklarini ve aktif olduklarini

belirtmislerdir.
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Prosedir

Veri toplamaya baslamadan &nce Orta Dogu Teknik Universitesi Insan
Denekler Etik Kurulu'ndan etik izin alinmigtir. Ocak 2022 tarihinde yapilan miilakatlar

telefonla goriigme yaparak tamamlanmistir.
Materyaller

Yar1 yapilandirilmis goriisme formu kullanilmistir. Goriisme formunun ilk
bolimi, katilimeilarin cinsiyet, yas, arag kullanma deneyimi ve yillik kilometre gibi
demografik bilgilerine yonelik sorulardan olusmustur. Ek olarak, slrlici-yolcu
etkilesiminin farkli yonlerini belirlemek i¢in on agik u¢lu soru eklenmistir. Sorular,
yolcularn siiriicliniin davranig ve becerilerini nasil etkiledigi, siiriiciiler ve yolcular
arasindaki farkli etkilesim tiirleri ve farkli tiirdeki yolcularin siiriicii davranis ve
becerilerini nasil etkiledigi gibi konular1 kapsamaktadir. Ayrica, yolcunun varliginin

olumlu ve olumsuz yonlerini belirlemek i¢in de sorular bulunmaktadir.
Sonuglar

Calisma 1'deki goriismelerin  bulgularina gore, siiriiclilerin  yolcular
hakkindaki algilari, aralarindaki etkilesim diizeyine bagli olarak degisebilmekte, bazen
olumlu bazen de olumsuz bir alg1 ile sonu¢lanmaktadir. Ankete katilan kisilerin ¢ogu,
yolcu onlarla etkilesime girmedigi stirece, bir siiriicliniin davraniginin bir yolcunun
varligindan veya yoklugundan etkilenmedigini bildirdi. Bununla birlikte, yolcu
etkilesiminin dikkat daginiklig1 veya zihinsel gerginlik gibi olumsuz sonuglara yol
acabilecegi kaydedilmistir. Aksine, c¢ogu katilimci, yolcunun siiriicii-yolcu
etkilesimine proaktif katilimi ile siiriislin olumlu bir deneyim haline geldigini belirtti.
Ornegin yolcular, siiriis dis1 gérevlerde yardim ve siiriiciiniin fark etmemis olabilecegi
potansiyel tehlikelere karst uyarilar yoluyla gelismis siirlis gilivenliginden de
yararlanabilir. Bir siiriiciiniin yolcusuyla nasil etkilesime girdiginin, birlikte seyahat
ettikleri kisiye bagli olarak degisebilecegini kabul etmek dnemlidir. Milakatlar, hasta,
yasli veya bebek gibi savunmasiz yolcularla ara¢ kullanirken siiriiciilerin daha dikkatli
olma egiliminde olduklarint ve giivenlige Oncelik verdiklerini gdstermistir. Kendini
yolcularindan sorumlu hissedenler, savunmasiz veya tanidik yolcular1 tasirken daha

giivenli siiriis aligkanliklar1 ve daha az riskli davranislar sergileme egilimindedir.
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Gorligme sonucglarmi analiz ettikten ve DPIQ igin potansiyel Ogeleri
belirledikten sonra, yolcularla seyahat etmenin dinamiklerini daha derinlemesine
incelemek igin bir literatiir taramas1 yapildi. Inceleme, siiriiciiler ve yolcular arasindaki
etkilesimleri kesfetmeye ve bu etkilesimleri 6lgmek i¢in mevcut araglari incelemeye
odaklandi. Kapsamli bir literatiir analizi, siiriicii ve yolcu arasindaki iliskiyi inceledi.
Nitel veri toplama araglar1 da gozden gegirilmis ve siiriicli-yolcu-arag igi etkilesimine
iliskin maddeler buna gore uyarlanmistir. Son asamada ise toplam alt1 alt boyut ve 49

madde belirlenmistir.
Tartisma

Yolcunun varlig: ile ilgili yapilan ¢alismalar, yol giivenliginde da yalnizca
stiriciiniin degil yolcunun, siiriicii-yolcu etkilesiminin de 6nemini gostermistir. Tipik
olarak literatiir, calismalarin birincil sonucu olarak kazalara odaklanmistir. Siiriicii
davraniglar, siiriicii becerileri, olumlu siiriicli davranislari, giivenli siiriis ve yolcularin
varlig1 arasindaki baglantiy1 da dikkate almak énemlidir (Charlton ve Starkey, 2020).
Mevcut ¢alisma, yolcu ve siirlicii davraniglar1 arasindaki iligkiyi inceleyerek mevcut

literatiire degerli bir katki saglamaktadir.

Siirtictintin, yolcunun fiziksel varligi veya yoklugundan ziyade varligini
algilamas1 ve onunla etkilesim kurmasi daha Onemlidir. Gorlismeler sirasinda
srticuler, yolcu onlara asina oldugunda daha dikkatli ve dikkatli ara¢ kullandiklarini
bildirdiler. Bu, siirici ve yolcu arasindaki baglantinin, yolcunun orada olup
olmadigina bakilmaksizin yol giivenliginin saglanmasinda 6nemli bir rol oynadigi
anlamina gelir. Mevcut ¢alisma, yalnizca yolcunun varligindan ziyade siiriicii ve yolcu
arasindaki etkilesime odaklanmanin 6nemini vurgulamaktadir. Ayrica bu etkilesimi

Olgmek i¢in bir 6l¢me araci olusturulmustur.
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UCUNCU BOLUM
Ana Calisma:

Siiriicii Yolcu Etkilesimi Anketinin Faktor Yapisinin Belirlenmesi Ve

Siiriicii Davramslar ile fliskisinin Incelenmesi

Katilimcilar

Bu ¢alismaya toplamda 317 surtci (163 kadin, 154 erkek) katilmustir.
Katilimcilarin yas araligi 19 ve 70 olup, ortalama yas 33.28’dir. Biitiin katilimcilarin
en az bir yillik ehliyetleri bulunmaktadir. Hem yillik hem de toplam yaptiklar
kilometreler — sorulmustur.  Katilimcilarin, ortalama  toplam  kilometreleri
133,294.80’dir.

Prosedir

Veri toplamaya baslamadan &nce Orta Dogu Teknik Universitesi Insan
Denekler Etik Kurulu'ndan etik izin alinmistir. Tiim anketler internet tabanli bir sitede
hazirlanmis ve Qualtrics c¢evrimici arastirma yazilimi (www.qualtrics.com)
araciligiyla ¢evrimigi veriler toplanmistir. Cevrimici arastirma platformu tizerinden
olusturulan baglant1 ile anketler e-posta yoluyla veya Facebook, Twitter ve/veya
Instagram gibi sosyal medya araciligiyla katilimcilara dagitilmistir. Ayrica veri
toplamada Orta Dogu Teknik Universitesi Psikoloji Béliimii 6grencilerinin erisimine
acik olan Sona Sistemi de kullanilmistir. Tiim katilimcilara bilgilendirilmis onam
verilerek ¢alismanin amaci hakkinda bilgi verilmistir. Arastirmaya katilim tamamen

gontlliiliik esasina dayanmaktadir.
Materyaller
Demografik Bilgi Formu

Demografik bilgi formu; yas, cinsiyet, egitim diizeyi, ehliyete sahip olunan yil
sayisi, aracin kullanim yili, yilik km, omiir boyu km sorularindan olusmaktadir.

Ayrica, katilimcilara son ii¢ yildaki aktif kaza sayis1 (baska bir yol kullanicisina

178



carpma), pasif kaza sayisi (baska bir yol kullanicisina ¢arpma) ve ceza sayisi ve ceza

tarleri sorulmustur.
Yolcu Bilgi Formu

Bu form yolcunun aragta bulunup bulunmadigi ve yolcunun demografik
bilgileri gibi bilgileri elde etmek amaciyla sekiz sorudan olusmaktadir. Oncelikle (g
maddeden olusan kiigiik bir matris ile aragta yolcu varligini tespit edildi. Formun diger
sorular1 aragta bulunan yolcu ile ilgili bilgileri, Siiriicii-Yolcu Etkilesimi Anketi ise
yolcusu olan siiriiciilere iliskin sorulardan olustugu i¢in yolcusu olmayan siiriiciilere
Stiriici Davraniglart Anketi uygulanmistir. Ayrica, katilimcilara, en sik seyahat
ettikleri yolcu tipi sorulmustur. Bunlara ek olarak, yolcunun yasi, cinsiyeti, kac¢ yolcu
ile seyahat edildigi, yolcu ile seyahat etmeyi tercih edip etmedigi ve yolcunun varligini

olumlu bulup bulmadigi sorulmustur.
Surucid-Yolcu Etkilesimi Anketi

Surlci-Yolcu Etkilesimi  Anketi (DPIQ), arag igindeki siiriicii-yolcu
etkilesimini incelemek i¢in gelistirilmistir. Bu anket ile aragta striicii-yolcu etkilesimi
hakkinda daha detayli bilgi elde edilmesi amaglanmistir. Toplam 49 madde ve 6
faktorden olusan anket olusturulmustur. Bu faktorler; Yolcunun Siiriis Dis1 Gorevlerde
Yardimi, Yolcunun Proaktif Katilimi, Sorumluluk Hissi, Dikkat Daginikligi, Zihinsel

Asirt Yiikleme ve Elestirilme Korkusudur.
Siiriicii Davramislar: Anketi

Slriicii Davranigi Anketi (SDA), anormal siiriici davraniglarini 6l¢mek igin
Reason ve arkadaslar1 (1990) tarafindan gelistirilmistir. SDA, Lajunen ve Ozkan
(2004) tarafindan Tirk¢e’ye adapte edilmis ve faktdr yapisina uyarlanarak
kullanilmistir. SDA, ihlaller (siradan ihlal ve saldirgan ihlal), hatalar, kasitsiz sapmalar
ve yanilgilardan olusan bir kisisel bildirim anketidir. Bu ¢alismada Ozkan ve Lajunen
(2005) tarafindan gelistirilen Pozitif Siiriicii Davrams1 Olgegi de SDA’ya eklenmistir.
Pozitif Siiriicii Davranis1 Olgegi, giivenlik endisesi ne olursa olsun, siiriiciilerin trafik
ortaminda diger yol kullanicilarina yardim etme, dikkat etme ve onlara kars1 nazik
olma davraniglarim1 O6lgmeyi amaglamaktadir. Bu calismada kullanilan SDA 42

maddeden olugmaktadir.
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Suruicti Becerileri Olgegi

Siiriicii Becerileri Olgegi (SBO), katilimcilarin kendileri tarafindan bildirilen
algisal-motor ve givenlik becerileri yonelimlerini 6lgmek icin Lajunen ve Summala
(1995) tarafindan gelistirilmistir. DSO, Siimer ve Ozkan (2002) tarafindan Tiirkce'ye
uyarlanarak kullanilmistir. Bu c¢alismada kullanilan kisa versiyon 10 maddeden

olusmaktadir; 5 tanesi algisal-motor beceri, 5 tanesi glivenlik becerisidir.
Bulgular

Mevcut calismada, analizler ii¢ boliim altinda toplanmistir. Bunlardan ilki, bu
calismada gelistirilen Siirticii-Yolcu Etkilesimi Anketinin faktor yap1 analizine iliskin
istatiksel bilgilerin verildigi boliimdiir. Ikinci boliimde, bu ¢alismada kullanilan ilgili
degiskenler iliskin betimsel istatistikler verilmistir. Ugiincii béliimde, ilgili
degiskenlerin i¢in hiyerarsik regresyon ve MANCOVA analizleri gibi temel analizler
yapilmis ve bu analizlerin bulgular1 paylasilarak siiriicii-yolcu etkilesimi ile yolcu
davraniglar1 arasindaki iligkinin yolcu tiiri ve siiriicli becerileri kontrol edildiginde
nasil oldugu arastirilmistir. Bu caligmadaki tiim analizler SPSS 26 programi

kullanilarak yapilmastir.
Surucu-Yolcu Etkilesimi Anketinin (SYEA) Faktor Yapisi

49 maddelik SYEA yeni gelistirildigi ve daha 6nce belirli bir faktor yapisi
olmadig i¢in Agimlayici Faktdr Analizi yapilmistir. Cikarim yontemi olarak temel
bilesenler analizi kullanilarak faktor yapisi analiz edilmistir. Faktorler arasinda iligki
beklendigi icin faktor analizi Promax ile Kaiser Normalization dondiirme yontemi

olarak yapilmistir (Tabachnick ve Fidell, 2012).

Faktor analizi sonucunda, Zihinsel Asir1 Yiikleme ve Dikkat Dagimikligi
faktorleri tek faktor olarak kabul edilmis ve bes faktor olarak faktor yapisi kabul
edilmistir. Toplamda dokuz madde anketten ¢ikarilmistir. Bunlardan ikisi herhangi bir
faktor yiiklemedigi igin diglanmistir. Ayrica 4 tanesi ilgili faktdr yerine baska bir
faktore yiiklendigi i¢in elenmistir. Baska bir deyisle, anlamsal olarak uygun
olmadiklar1 faktorlere yiiklenmislerdir. Son olarak, capraz ylkleme nedeniyle, ¢

madde anketten ¢ikartilmustir.
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Faktor analizi sonrast ankette meydana gelen degisiklige gére DPIQ geneli i¢in
i¢ tutarlilik giivenirlik puani .85 olarak bulunmustur. Ayrica, Faktor 1, Dikkat
Dagimikli ve Zihinsel Asir1 Yiikleme, 15 maddeden olugsmakta ve Cronbach alfalari
.84’idi. Faktor 2, Sorumluluk Duygusu, 10 maddeden olusmakta ve Cronbach alfalari
.82’idi. Ayrica faktor 3, Yolcunun Proaktif Katkist 7 maddeden olusmakta ve
Cronbach alfalar1 .86’idi. Faktor 4, Elestirilme Korkusu, 4 maddeden olusmakta ve
Cronbach alfalar1 .71’idi. Son olarak, faktér 5, Yolcunun Siiriis Dis1 Gorevlerde

Yardimi, 4 maddeden olusmakta ve Cronbach alfalar1 .70’idi.
Temel Analizler: Hiyerarsik Regresyon Analizleri

SUrlcu-yolcu etkilesimi faktorlerinin, yolcu tipi ve siiriicli becerilerine gore
kontrol edilirken Hatalar ile ilgili olup olmadigini test etmek icin hiyerarsik bir
regresyon analizi yapilmistir. Regresyon analizinin sonuglari, ilk adimda kontrol
edilen degiskenlerin regresyon modeline onemli Olgiide katkida bulundugunu ve
Hatalarda %3'liik bir varyasyonu acikladigini gosterdi (F(3, 300) = 2.87, p < .05, R? =
. 03). Yolcu Tiirlerinin tanitilmasi, hatalarda %1'lik ek bir varyasyonu agikladi
(Fehange(4, 296) = 1,22, p > .05, R? = .04). Ayrica, iigiincii adimda girilen siiriicii
becerileri, Hatalarda agiklanan varyansi 6nemli 6l¢iide artirmaktadir (Fchange(2, 294) =
13.78, p < .001, R%pange = .08). Son olarak, siriicii-yolcu etkilesimi faktorlerinin
tanitilmasi, Hatalarda %5'lik ek bir varyasyonu agikladi (Fchange(5, 289) = 3.75, p <
.01, R? = .18); toplamda, stiriicii-yolcu etkilesimi faktdrleri, Hatalardaki varyansin
%18'in1 agikladi. Ayrica, Yolcu Tiirleri ve siiriicii becerilerinin etkileri kontrol
edildikten sonra, Elestirilme Korkusunun Hatalar ile olumlu yonde iliskili oldugu

bulundu.

Yolcu tipi ve sirtict becerileri kontrol edilirken surici-yolcu etkilesimi
faktorlerinin Kasitsiz Sapmalar ve Yanilgilar ile iligkili olup olmadigini test etmek i¢in
hiyerarsik bir regresyon analizi yapilmistir. Regresyon analizinin bulgular, ilk
adimdaki kontrol edilen degiskenlerin, Kasitsiz Sapmalar ve Yanilgilarda %4'llik
degisimi acikladigini gosterdi (F(3, 300) = 3.67, p < .05, R? = .04). Son olarak, siiriicii-
yolcu etkilesimi faktorlerinin tanitilmasi, Kasitsiz Sapmalar ve Yanilgilardaki %11'lik
ek degisimi agiklad1 (Fcnange(5, 289) = 7.79, p < .001, R? = .25). Ayrica Yolcu Tiirleri

ve surucu becerileri etkileri kontrol edildikten sonra, Dikkat Dagitma ve Zihinsel Asirt
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Yikleme, Sorumluluk Duygusu ve Siiriis Dis1 Gorevlerde Yolcu Yardimi Kasitsiz

Sapmalar ve Yanilgilar ile pozitif iliskili bulunmustur.

Surdcu-yolcu etkilesimi faktorlerinin, Yolcu Tipi ve siiriicii becerileri kontrol
edildiginde Olumlu Siiriicii Davranisi ile iliskili olup olmadigini test etmek icin
hiyerarsik bir regresyon analizi yapilmistir. Sonuglar, ilk adimdaki kontrol edilen
degiskenlerin regresyon modeline 6nemli 6lgiide katkida bulundugunu ve Pozitif
Siiriicii Davraniginda %3'liik bir varyasyonu agikladigini gosterdi (F(3, 300) = 3.01, p
< .05, R?=.03). Son olarak, siriicii-yolcu etkilesimi faktorlerinin tanitilmasi, Pozitif
Siiriicti Davranigindaki %8'lik ek degisimi agikladi (Fchange(5, 289) = 5.89, p < .001,
R2hange = .08); toplamda, siriicii-yolcu etkilesimi faktdrleri, Olumlu Siiriicii
Davranisindaki varyansin %26'sin1 agikladi. Ayrica, yolcu tiirlerinin ve siiriicii
becerilerinin etkileri kontrol edildikten sonra, Sorumluluk Duygusunun pozitif ve
Elestirilme Korkusunun Olumlu Siiriici Davranisi ile negatif iligkili oldugu

bulunmustur.
Temel Analizler: MANVOCA Analizleri

3 (Dikkat Daginiklig1 ve Zihinsel Asir1 Yiik: diisiik, orta, yiiksek) X 5 (yolcu
tipi: Arkadas, Ebeveyn, Es/Sevgili, Patron ve Is Arkadas1 ve Cocuk/Bebek) denekler
arasi ¢cok degiskenli kovaryans analizi (MANCOVA) bes bagimsiz degisken iizerinde
yapildi. Dikkat Daginmikligi ve Zihinsel Asir1 Yikleme bagimli degiskenlere gore
farklilik gostermistir. Hatalar, Kasitsiz Sapmalar ve Yanilgilar, Dikkat Daginiklig1 ve
Zihinsel Asirt Yiik diizeylerine gore dnemli dlgiide farklilagtigi bulunmustur. Diisiik
diizeyde Dikkat Daginiklig1 ve Zihinsel Asirt Yiik, yiiksek diizeye kiyasla daha az
Hataya sebep olmaktadir. Ek olarak, diisiik diizeyde Dikkat Daginiklig1 ve Zihinsel
Asin Y1k, orta ve yiiksek diizeye kiyasla daha az Kasitsiz Sapmalar ve Yanilgilara

sebep olmaktadir.

3 (Sorumluluk Duygusu: diisiik, orta, yiiksek) X 5 (yolcu tipi: Arkadas,
Ebeveyn, Es/Sevgili, Patron ve Is Arkadasi ve Cocuk/Bebek) denekler arasi ¢ok
degiskenli kovaryans analizi (MANCOVA) bes bagimsiz degisken iizerinde yapildi.
Sorumluluk Duygusu bagimli degiskenlere gore farklilik gostermistir. Yiiksek
diizeyde sorumluluk duygusu, diisiik ve orta diizeylere gore, daha ¢cok olumlu siiriicii

davraniglar1 gosterilmesine sebep olmaktadir.

182



3 (Yolcunun Proaktif Katkisi: diisiik, orta, yiikksek) X 5 (yolcu tipi: Arkadas,
Ebeveyn, Es/Sevgili, Patron ve Is Arkadasi ve Cocuk/Bebek) denekler arasi ¢ok
degiskenli kovaryans analizi (MANCOVA) bes bagimsiz degisken tlizerinde yapildi.
Yolcunun Proaktif Katkist bagimli degiskenlere gore farklilik gostermistir. Diisiik
diizeyde yolcunun proaktik katkisi olmasi, orta ve yiiksek diizeylere kiyasla, hem

saldirgan hem de siradan ihlallerin sikligini artirmaktadir.

3 (Elestirilme Korkusu: diisiik, orta, yiiksek) X 5 (yolcu tipi: Arkadas,
Ebeveyn, Es/Sevgili, Patron ve Is Arkadasi ve Cocuk/Bebek) denekler arasi ¢ok
degiskenli kovaryans analizi (MANCOVA) bes bagimsiz degisken {izerinde yapildi.
Elestirilme Korkusu bagimli degiskenlere gore farklilik gdstermistir. Diisiik ve orta
diizeye kiyasla, yliksek diizeyde elestirilme korkusu Hatalarin sikliginin artmasina
sebep olmaktadir. Ayrica, diisiik diizeye kiyasla, yiiksek diizeyde elestirilme korkusu
Kasitsiz Sapmalar ve Yanilgilar sikligii artirmaktadir. Son olarak, yiiksek ve orta
dizeye kiyasla, diisiik diizeyde elestirilme korkusu olumlu siiriicii davranislari

sikligini artirmaktadir.

3 (Yolcunun Siiriis Dis1 islerde Yardimi: diisiik, orta, yiiksek) X 5 (yolcu tipi:
Arkadas, Ebeveyn, Es/Sevgili, Patron ve Is Arkadas1 ve Cocuk/Bebek) denekler arasi
cok degiskenli kovaryans analizi (MANCOVA) bes bagimsiz degisken {izerinde
yapildi. Yolcunun Siiriis Dis1 Islerde Yardimi bagimli degiskenlere gore farklilik
gostermistir. Yiiksek diizeye kiyasla, diisiik diizeyde Yolcunun Siiriis Dis1 Islerde
Yardimi oldugunda, daha ¢ok saldirgan ihlaller yapildig1 bulunmustur.

Tartisma

Mevcut ¢alismanin temel amaci, siiriicii-yolcu etkilesimi faktorlerinin siirticti
davraniglar iizerindeki etkisini incelemektir. Yolcularin varligi ile siiriicii davranislari,
kazaya karigma riski veya yaralanma riski arasindaki iliskiyi arastiran bir¢cok ¢alisma
olmasina ragmen (Preusser, Ferguson ve Williams, 1998), yolcularin varliginin riskli
stiriicii davraniglarina neden olup olmadigina veya siiriis giivenligine katkida bulunup
bulunmadigina dair ¢alismalarin sayisi ¢ok kisitlidir. Bagka bir deyisle, aracin i¢inde

neler oldugu hakkinda ¢ok az sey bilinmektedir.

Bu calismada, siiriicii-yolcu etkilesimi hakkinda bilgi edinmek amaciyla

literatlire katki saglayan Siiriicii-Yolcu Etkilesimi Anketi (SYEA) gelistirilmistir.
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Suricu-yolcu etkilesimini arastirmak i¢in az sayida g¢alisma yapilmis olmasina
ragmen, bu calismalar genellikle bir tiir siiriicii davranisina odaklanmaktadir. Buna
karsilik, mevcut ¢alisma hem anormal siirlicli davranislarint hem de olumlu siirticii
davraniglarin1 incelemektedir. Ayrica gelistirilen yeni anket ile siiriicii-yolcu

etkilesiminin detayl bir sekilde tanimlanmas1 amaglanmaktadir.
Siiriici-Yolcu Etkilesimi Anketi (SYEA) ile Ilgili Bulgularin Degerlendirilmesi

Faktor analizi sonucunda faktor yapist onerilen modelle uyumlu olmasina
ragmen Onerilen modeldeki alti faktorlii yapist bese diismiistlr. Faktor yapisinda
“Dikkat Daginiklig1” ve “Zihinsel Asir1 Yiiklenme” ayristirilamadigi igin tek faktor
olarak kullanildi. Bu iki kavram farkli bilissel siirecler olsa da psikolojik kdkenlerinin
birbirine yakin olmasi nedeniyle boyle bir sonug elde edilmis olabilir. Ornegin is yiikii,
sinirlt bilgi isleme kapasitesi olarak tanimlanabilirken (Gaillard ve Kramer, 2000),
dikkat daginiklig1 ise dikkatin boltinmesiyle ilgilidir (Stutts ve digerleri, 2005). Ancak
ara¢ kullanirken ¢ok fazla uyaranla karsilagildiginda (6rnegin ara¢ uyari sistemlerinde
birden fazla alarmin ayni anda devreye girmesi) dikkat, ara¢ kullanma digindaki
etkinliklere ¢evrilebilir (6rnegin ara¢ kullanmaya dikkat edememek ve ara¢ uyari
sistemi alarmlarim1 kapatmaya c¢alisirken ve bagka bir aragla neredeyse carpigsmak
tizereyken yol). Bu nedenle “Dikkat Dagitma” ve “Zihinsel Asir1 Yiklenme”
kavramlarinin birbirinden ayrilamamasi ve tek bir faktor olarak kullanilmas: literatiir

acisindan da anlamliyda.

SYEA faktdrleri ayr1 ayri incelendiginde, sonuglar yolcu varligiin siirticiiler
tizerinde orta diizeyde bir dikkat dagitma ve zihinsel asir1 yiikklenme etkisi oldugunu
gostermistir. Sonuclar, yolcularin dikkatsiz siiriise neden olup olmadigina iliskin
calismalarla tutarliydi. Ornegin, McEvoy, Stevenson ve Woodward' (2006)
caligmasinda, siirticiilerin dikkatinin dagilmasina neden olan ilk bes neden arasinda
yolcular yer almaktadir. Bu calisma ile tutarli olarak, aslinda yolcular i¢in dikkat
daginikligima neden oldugu ancak ¢ok yiliksek bir oranda olmadigi sonucuna
varilabilir. Ornegin; ara¢ i¢i donanimin ayarlanmasi, yolcuya kiyasla siiriicii icin daha
fazla dikkat dagiticidir (Stutts ve digerleri, 2001). SYEA ’nin diger faktor sorumluluk
duygusudur. Bulgular, yolcunun varliginin yiiksek diizeyde sorumluluk duygusuna yol
actigin1 gostermistir. Bu alandaki hem nitel hem de nicel ¢alismalarin sonuglari,

stiriiciilerin yolcularin giivenligi konusunda kendi sorumluluklarini hissettiklerini de
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gostermistir (Rosenbloom ve Perlman, 2016). Hatta sorumluluk duygusundan dolay1
daha az ihlal yaptiklar1 ve trafik kurallarina daha c¢ok uyduklart saptanmigtir
(Taubman-Ben-Ari ve Noy, 2011). Ayrica yolcunun asina olmasi durumunda
sorumluluk duygusunun daha yiiksek oldugu belirtilmistir (Fleiter, Lennon ve Watson,
2010). Mevcut calismada yolcu tiirlerinin (es/sevgili, ebeveyn, ¢ocuk/bebek ve
arkadas gibi) ¢ogunlugunun yakinlik diizeyi yiiksek yolcu tiirleri oldugu

diisiiniildiiglinde sorumluluk duygusunun yiiksek olmasi anlamlidir.

Ardindan yolcunun proaktif katkisi incelenmistir. Sonuglar, yolcunun
varliginin, yolcunun yiiksek diizeyde proaktif katkisina yol actigini ortaya koydu.
Ornegin, siiriiciiniin farkinda olmadig1 yoldaki cukurlar veya kusurlar hakkinda uyar
verme, bagka bir yoldan yapilan trafik hatalar1 konusunda farkindalik yaratma ve hiz
siirlarina uymaya tegvik etmek gibi yolcunun varliginin siiriiciiniin giivenli siirligiine
katki sagladigi soylenebilir (Charlton, & Starkey, 2020). Ayrica SYEA ile ilgili
bulgular, yolcunun varliginin orta diizeyde elestirilme korkusuna yol agtigini, ancak
diisiik diizeye yakin elestirilme korkusuna yol agtigini gostermistir. Akran baskis1 ve
yolcu tarafindan kotii veya acemi bir siiriicii olarak elestirilme korkusu genellikle geng
straculer icin etkilidir (Weston ve Hellier, 2018). Bu nedenle, katilimcilarin yas
ortalamas1 (33 yas) geng siiriiciilere odaklanmadigindan, mevcut ¢aligmanin diisiik

diizeyde elestirilme korkusu olmasi kabul edilebilir.

Son olarak sonuglar, yolcunun varliginin siirlis dig1 gorevlerde yiiksek diizeyde
yolcu yardimina yol agtigini gdsterdi. Ornek olarak yolcular, siiriiciiniin cep telefonuna
cevap vererek, radyoyu veya klimay1 ayarlayarak stiriiciiye destek olabilmektedirler.
Caligmalar ayrica, yolcunun siiriis dig1 gérevlerde yaptig1 yardimin siiriis giivenligine

de katkida bulundugunu gostermistir (Geyer ve Ragland, 2004).
Yolcu Bilgi Formu ile ligili Bulgularin Degerlendirilmesi

Yolcu Bilgi Formu, en sik ve en az sefer yapan yolcu tipleri, yolcunun yasi,
yolcunun cinsiyeti, yolcu sayisi gibi genel bilgileri icermektedir. Ayrica yolcu ile mi
yoksa tek bagina mi1 seyahatin tercih edildigi, yolcu ile etkilesim/iletisim sikligi ve
yolcunun varliginin olumlu mu yoksa olumsuz mu algilandig1 gibi bilgileri de

icermektedir.

185



En sik seyahat eden yolcu tiirleri incelendiginde, katilimcilarin yaklasik %29'a
es/sevgili/partner ile seyahat ettigini belirtmistir. Yolcular en ¢ok seyahat ettikleri
yolcu grubunun partneri olmalarina ragmen literatiirdeki caligmalar incelendiginde
strtculerin partneri ile seyahat etmesi ile ilgili ¢alisma sayis1 oldukg¢a sinirlidir. Bir
calismada, esleri ile seyahat eden siiriiciilerin, esleri sikayet ettikge daha riskli
davraniglar sergiledikleri gézlemlenmistir (Dillon ve Dunn, 2005). Bu ¢alismanin
sonuglart ile elestirilme korkusu faktoriiniin ara¢ kullanmayr olumsuz etkiledigi
sOylenebilir. Ayrica siiriiciilerin yolcu olarak arkadaslari, ebeveynleri ve ¢ocuklari ile
seyahat etme sikligi da bu calismada ortaya konulmustur. Katilimcilarin yas
dagiliminda genel olarak yetiskin siiriiciilerin yer aldig1 disiiniildiigiinde yolcu tipi
olarak en sik belirtilen gruplarin olmasi beklenen bir sonugtur ¢iinkii evli ve cocuklu
katilimcilarin genellikle ¢ocuklari, esleri veya arkadaslari ile seyahat etmesi olagandir.
Ote yandan katilmcilardan higbiri en sik seyahat ettigi yolcu tipini engelli veya
yabanci olarak belirtmemistir. Tiirkiye'de engelli niifus %7 civarinda iken (Engelli ve
Yasl Istatistikleri Biilteni, 2022), engelli bir kisi ile yolcu olarak seyahat etme olasilig
oldukga diisiiktiir. Ustelik yabanci biriyle yolcu olarak seyahat s6z konusu oldugunda,
otostop ya da tanimadigmiz kisilerle ayni arabayr paylagsmak gibi uygulamalar
Tiirkiye'de yaygin olarak kullanilmamaktadir. Literatlirde bu konuda bilgimiz
dahilinde Tiirkiye 6rneklemi ile yapilmis bir ¢alismaya rastlanmamistir. Bu nedenlerle,

yolcu olarak bir yabanciyla seyahat eden katilimci olmamasi da olagandir.

Katilimeilarin yaklasik %61'1 yetiskin yolcularla seyahat ettigini bildirdi.
Katilimcilarin yas dagilimina bakildiginda, %76's1 yetiskin siirticii grubunda yer aldig
i¢in ¢ogunlugunun esi veya arkadaslari ile seyahat ettigi soylenebilir. Katilimcilarin
cogu, yolcularla seyahat etmeyi tek baslarina seyahat etmeye tercih ettiklerini
belirtmislerdir. Bu bulgu dogrultusunda katilimcilarin biiylik ¢ogunlugu yolcu ile
seyahat etmeyi olumlu olarak degerlendirmistir. Ayrica katilimci stiriiciiler, aragta
yolcu ile seyahat ederken siklikla yolcu ile etkilesime girdiklerini belirtmislerdir.
Literatiirdeki benzer sonuglar, siiriiciilerin dortte ti¢liniin ara¢ kullanirken yolcu ile

sohbet ettigini gostermektedir (Stutts vd., 2005).
Hiyerarsik Regresyon ile Tlgili Bulgularin Degerlendirilmesi

Oncelikle SYEA faktorleri ile Hatalar arasindaki iliski, yas, cinsiyet, yasam

boyu kat edilen mesafe, yolcu tiirleri, algisal-motor beceriler ve giivenlik becerilerinin
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istatistiksel etkileri kontrol edildikten sonra incelenmistir. Sonuglar, literatiirle tutarli
olarak, Elestirilme Korkusunun Hatalar ile olumlu yonde iliskili oldugunu
gostermistir. Ornegin, Taylor ve Deane (2000) tarafindan yapilan bir ¢alismada, arag
kullanirken kotii performans gosterdigi icin elestirilme korkusunun siirticiiler i¢in en
yaygin korku oldugu bulunmustur. Nitekim katilimcilarin %511 elestirilmekten
korktuklari icin orta ile yiiksek diizeyde kaygi yasadiklarimi belirtmislerdir. Ayrica
kaygili ara¢ kullanma ile daha sik hata yapma arasinda pozitif bir iligki vardir
(Matthews vd., 1998). Baska bir deyisle, yanlis serit kullanma, yanlis hiz ayarlama
gibi performans hatalarinin siklig1 arttikca kaygili ara¢ kullanma artmaktadir (Taylor,
Deane ve Podd, 2007). Bu bilgiler 1s1ginda elestirilme korkusu, kaygili arag
kullanimina ve daha fazla hata yapilmasina neden olabilir. Mevcut ¢alisma, yolcu
trlerinin ve surtict becerilerinin istatistiksel etkisini kontrol ederken bile daha 6nce
kanitlanan iligkilerin hala var oldugunu gostererek bir katki yapmistir. Bu demektir i
yolcu kim olursa olsun elestirilme korkusunun hata yapma sikligini artirdigi
sOylenebilir. Ayrica hatalar ile hem algisal-motor becerileri hem de glivenlik becerileri
gibi siiriicii becerileri arasinda negatif bir iliski vardir (Martinussen, Mgller ve Prato,
2014). Ancak, bu siirilis becerilerinin istatistiksel etkileri kontrol edilse de, elestirilme
korkusu hata yapma sikliginin artmasmma neden oldugu mevcut calisma ile

gosterilmistir.

Bulgular Dikkat Dagitma ve Zihinsel Asir1 Yiiklenme, Elestirilme Korkusu ve
Yolcunun Siiriis Dis1 Gorevlerde Yardim Etmesinin, Kasitsiz Sapmalar ve Yanilgilar
ile olumlu yonde iligkili oldugunu gosterdi. Kasitsiz Sapmalar ve Yanilgilar zaten
baglam olarak Dikkat Dagitma ve Zihinsel Asir1 Yiikleme degiskenleri ile iligkilidir.
Ornegin, Kasitsiz Sapmalar ve Yamlgilar faktord ile ilgili olan “ana yoldan caddeye
donerken karsidan karsiya gecen yayalari fark edememe” maddesi incelendiginde; bu
dikkatsizliktir. Buna ek olarak, bir¢ok caligma dikkat daginikliginin kasitsiz sapmalar
ve yanilgilarla olumlu y6nde iliskili oldugunu ortaya koymustur (Reason vd., 1990).
Kasitsiz Sapmalar ve Yanilgilar ile Elestirilme Korkusu arasindaki pozitif iliski de
beklenmektedir ¢lnki kasitsiz sapmalar ve yanilgilar da kaygi ile pozitif olarak
iliskilidir. Ornegin, bir calismanin bulgulari, yiiksek ve orta diizeyde kaygiya sahip
stiriiciilerin daha yiiksek siklikta Kasitsiz Sapmalar ve Yanilgilar yapma egiliminde
oldugunu gdostermistir (Shahar, 2009). Benzer sekilde, baska bir calisma da geng

stiricliler igin artan kaygimin Kasitsiz Sapmalar ve Yanilgilar degiskeninde yuksek
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puanlarla iliskili oldugunu ortaya koydu (Lucidi vd., 2010). Elestirilme Korkusunun
kaygiya neden olmasi, Kasitsiz Sapmalar ve Yanilgilar sikliginin artmasina neden
oldugu soylenebilir. Kasitsiz Sapmalar ve Yanilgilar ile Elestirilme Korkusu
arasindaki iliskide kaygi 6zelliginin araci rolii oldugu sdylenebilir. Son olarak, ilging
bir sekilde, Siirlis Di1s1 Gorevlerde Yolcu Yardimi ile Kasitsiz Sapmalar ve Yanilgilar
arasinda pozitif bir iligki vardi. Bunun nedeni, yolcunun siiriis dis1 gorevlerde yardimci
olmaya calisirken ayni zamanda siiriiciiniin dikkatinin dagilmasi olabilir. Baska bir
deyisle, siiriis dis1 gorevlerde yardimci olurken ¢ok aktif olmak, siiriicliniin zihinsel
streclerini etkileyerek kasitsiz sapmalar ve yanilgilar sikliginin artmasina neden
olabilir.

Bulgular Sorumluluk Duygusunun Olumlu Siiriicii Davraniglari ile olumlu
yonde iligkili oldugunu gostermistir. Bu bulgular yolcularin varliginin olumlu etkisi
birgok caligmayla da gosterildigi i¢in beklenmekteydi (Lee, & Abdel-Aty, 2008) ve
bunun nedenlerinden biri, siiriictiniin yolcunun giivenligini kendi sorumlulugunda
hissetmesidir (Rosenbloom ve Perlman, 2016). Ornegin, 4-15 yas aras1 cocuk yolculu
stiriiclinlin kaza riskinin, yolcusuz siiriiciiye gore %25 daha az oldugu bulunmustur
(Rueda-Domingo vd., 2004). Ayrica aragta ¢ocuk yolcu varsa siiriiciilerin alkol
aldiktan sonra ara¢ kullanmadigi bildirilmistir (Romano, vd., 2019). Bu da demek
oluyor ki cocuk yolcunun dikkat dagitma etkisine ragmen koruyucu etkisinin
olmasinin nedeni, siiriicliniin sorumluluk duygusu hissetmesi olabilir. Ayrica yapilan
bir ¢galismanin bulgulari, yolcu sayisi arttikea ihlal sikliginin azaldigini géstermektedir
(Rosenbloom ve Perlman, 2016). Benzer sekilde, yolcu sayisi arttikga siiriiciiniin
sorumluluk duygusu artabilir ve bu da olumlu siriicii davraniglarinin sikliginin

artmasina neden olabilir.
MANCOVA Analizi ile Tlgili Bulgularin Degerlendirilmesi

SYEA faktorlerinin siirlicii davraniglar1 {izerindeki seviyeleri arasindaki
farklarla ilgili olarak MANCOV A analizleri hesaplanmistir. SYEA nin her faktoru lice
ayrilmigtir:  diislik, orta ve yiiksek. Mevcut calisma, yolcunun kim olduguna
bakilmaksizin, yiiksek diizeyde Dikkat Dagilimi ve Zihinsel Asinnt Yiik yasayan
siriiclilerin, diigik diizeyde Dikkat Dagitma ve Zihinsel Asin Yik ile
karsilastirildiginda daha yiiksek Hata sikligina sahip oldugunu goéstermistir. Ote

yandan, yolcunun kim olduguna bakilmaksizin, siiriiciilerin, Dikkat Dagitma ve
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Zihinsel Asirt Yiik yiiksek seviyedeyken, orta ve diisiik seviyeye kiyasla Kasitsiz
Sapmalar ve Yanilgilar siklig1 olasiligi daha yuksekti. Dikkat dagimikliginin ¢ boyutlu
oldugu soylenebilir: gorsel (6rnegin, gbziiniizii yoldan ayirma, yolcuya bakma),
fiziksel (6rnegin, direksiyonu tutmama, yolcu ile fiziksel etkilesim, yolcu partneriyle
el ele tutusma) ve biligsel (6rnegin, araba kullanmaktan vazge¢mek, yolcu ile
tartigmak) (Ulusal Karayolu Trafik Giivenligi Idaresi, 2012). Bu boyutlara gore dikkat
daginiklig1 arttikca hata yapma veya kasitsiz sapmalar ve yanmilgilar sikligi da
artmaktadir. Ornegin, sadece yolcuya bakmak, sadece gorsel olarak diisiik diizeyde
dikkat daginiklig1 olarak kabul edilebilir ve bu da daha az hata sikligina neden olur.
Ote yandan, hem gérsel (6rn. yolcuya bakma) hem de bilissel (6rn. yolcu ile tartisma)
daha yiiksek diizeyde dikkat dagitmaya neden olacagi i¢in kasitsiz sapmalar ve
yanilgilar veya hata sikliginda artisa neden olur (Overton ve ark., 2015). Ancak, Dikkat
Dagitma ve Zihinsel Asir1 Yiikleme diizeyi agisindan Hatalar ve Kasitsiz Sapmalar ve
Yanilgilar arasindaki fark, orta diizeydeki Dikkat Dagitma ve Zihinsel Asiri
Yiiklemenin, Sapmalar i¢in diisiik diizey ve yliksek diizeyden onemli Olgiide farkl
olmastydi. Bunun nedeni, yolcu ile etkilesimden kaynaklanan dikkat daginikliginin
diger dikkat dagitict faktorlerden farkli olmasi olabilir. Yolcular da aragta oldugu igin
trafik ortamlarinin sorumluluklarini siiriiciilerle paylagmakta ve zorlu trafik
ortamlarinda  konusmayi sonlandirarak siiriiciiniin ~ dikkatinin ~ dagilmasin
engelleyebilmektedir (Bavelas, Coates, & Johnson, 2000). Sapmalarin trafik giivenligi
acisindan Hatalara gore daha az riskli olmasi nedeniyle (Reason vd., 1990), siiriiciiniin
hata yaptig1 trafik durumlar1 yolcu tarafindan daha kolay tespit edilebildiginden,
gdriismeyi sonlandirmak Yolcu igin daha yaygin olabilir. Ote yandan, gidilen rotay:
unutmak gibi sapmalar yolcu tarafindan tehlikeli olarak algilanmadig igin yolcunun
stiriicii ile etkilesimini siirdiirebilmesi ve orta diizeyde dikkat dagmikligina neden

olabilmesi gibi sonuglar olabilir.

Yolcu kim olursa olsun, Sorumluluk Duygusu diizeylerinin siiriicti davraniglari
tizerindeki iligkisine bakildiginda, diisik ve orta diizeylere kiyasla, Sorumluluk
Duygusu diizeyi yiiksek olan siiriiclilerin Olumlu Siiriicii Davraniglar1 sikligi daha
fazladir. Ayrica, yolcularin diisiik seviyeli Proaktif Katkisi, yolcularin orta ve yiksek
Proaktif Katkisina kiyasla daha yiiksek Agresif ve Siradan Ihlallere neden olmustur.
Literatlrde, kaza verilerine gore en az bir yolcusu olan surdcuilerin, yolcusu olmayan

stiriiciilere gore daha az ihlal sikligina sahip oldugu bulunmustur (Orsi vd., 2013); veya
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simiile edilmis siiriiste (Chung, ve digerleri, 2014); veya dogal siiriis gozlemi iizerine
(Rosenbloom ve Perlman, 2016). Literatiirde bu konuda yapilan diger ¢alismalardan
farkli olarak mevcut g¢alisma, yolcunun varliginin siiriiciilerin ihlal sikligini nasil
azalttigin1 da agiklamaktadir. Bu ¢alismanin bulgular ile yolcularin proaktif katkilari
sayesinde ihlallerin azaldig1 soylenebilir (Ornegin hiz limitleri asildiginda yolcu

stirliciiyli uyarir veya yolcu siirlicliyli trafik kurallarina uymaya tesvik eder).

Yolcu kim olursa olsun, Elestirilme Korkusu diizeyleri ile siiriicii davraniglar
arasindaki iligski g6z Oniine alindiginda, Elestirilme Korkusu diizeyinin yiiksek olmasi,
diisiik ve orta diizeyden ziyade Hata sikligina daha fazla neden olmaktadir. Ek olarak,
mevcut ¢alismanin sonuglari, Elestirilme Korkusunun yiiksek diizeyinin, Elestirilme
Korkusunun diisiik diizeyine kiyasla, Kasitsiz Sapmalar ve Yanilgilar sikligina daha
fazla neden oldugunu gostermistir. Ayrica, Elestirilme Korkusunun diisiik diizeyi,
Olumlu Siirticii Davraniglariin sikligina orta ve yiiksek diizeye gore daha fazla neden
olmaktadir. Elestirilme korkusu, kaygi diizeyinin yiikselmesine, performansi
tyilestirmek yerine kotiilesmesine neden olabilir (Rosenbloom ve ark., 2007).
Dolayisiyla elestirilme korkusu arttikga Hata, Kasitsiz Sapmalar ve Yanilgilar gibi
sapkin siiriicii davraniglarinin siklig artarken olumlu stirticiilerin siklig1 azalmaktadir.
Sosyal psikolojide bu durumu agiklamak i¢in kullanilan teorilerden biri de Sosyal
Kolaylastirma Teorisidir (Zajonc, 1965). Bu teori, birinin varliginin, yani
gozlemlenmesinin veya izlenmesinin, insanlarin davranislarinda bir degisiklige neden
oldugunu savunur. Ayrica teori, gorev tanidik ve kolaysa, birinin varliginin
performanst artirdigini, gorev karmasik ve zorsa performansi kotiilestirdigini
belirtmistir (Cottrell, 1972). Trafik durumunun motor beceriler, dikkat, trafik kurallar
bilgisi, yol tutusu gibi ¢ok boyutlu beceriler gerektirdigi i¢in araba siirmenin karmasik
bir gorev oldugunu diisiinmek ve elestirilme korkusuyla baskalarinin varlig1 diisiik

performansa neden olabilir.

Son MANCOVA Analizleri, Siiriis Dis1 Gorevlerde Yolcu Yardimi diizeyleri
ile siirticii davraniglar arasindaki iliskiyi arastirmak icin gerceklestirilmistir. Bulgular,
yolcu kim olursa olsun, yiiksek diizeye kiyasla, diisiik dlizeyde Siiriis Dis1 Gorevlerde
Yolcu Yardiminin daha yiiksek siklikta Saldirgan Ihlallere neden oldugunu
gostermistir. Bunun nedeni, yolcu siiriiciiye siiriis dis1 gorevlerde yardimei oldugunda,

slirliciniin bu faaliyetlerle ugragsmayarak stres diizeyini azaltabilmesi olabilir. Boylece
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stres diizeyi diistiikce daha az saldirgan siiriicli davraniglar1 ve saldirgan ihlaller ortaya
cikiyor. Literatiirde bircok calisma, trafik sikisikligi gibi sinir bozucu durumlarin
trafikteki saldirgan davraniglarla giiclii bir sekilde iliskili oldugunu gostermistir
(Shinar, 1998). Bu bilgiler 1s18inda, yolcuya siiriis dis1 gérevlerde yardimci olmak,

stirliciiler i¢in sinir bozucu seviyeyi diisiik tutabilir.

Yapilan bes MANCOVA analizinde yolcu tiplerine gore siiriicli
davraniglarinda veya siiriicii-yolcu etkilesimi ile yolcu tipi arasindaki etkilesime gore
herhangi bir farklilasma gozlemlenmemistir. Bunun nedeni, bu ¢alismada kullanilan
yolcu tiplerinin (arkadaslar, anne-babalar, kardesler ve es/partnerler) biiyiik
cogunlugunun siiriicii ile yakinlik iligkisi i¢inde olan yolcu tipleri olmasi olabilir.
Dolayisiyla siiriicli davranislarinda yolcu tiplerine gore bir farklilasma olmayabilir.
Yolcu olarak yabanci olsaydi belki yolcu tipinin siiriicii davranisinda farkliliklara
neden olup olmadig farkli sonuglarla gézlemlenebilirdi. Ornegin, elestirilme korkusu
genellikle akran baskisi olarak goriilirken (Weston ve Hellier, 2018), bir yabanci
tarafindan elestirilme diisiincesi daha az kaygiya neden olabilir. Ote yandan,
sorumluluk duygusu olan yolcu tanidik ise daha yiiksek oldugu bulunmustur (Fleiter,
Lennon ve Watson, 2010). Bu farkliliklardan dolayr yolcu tipinin etkisi
gozlemlenmemis olabilir. Ancak benzer giizergahlarda seyahat eden veya otostop
yapan yabancilarla ara¢ paylagimini saglayan uygulamalar {ilkemizde yaygin olmadigi
Icin siirticiilerin en sik seyahat ettigi yolcu olarak yabanci bulmak zordur. Bir yabanci
yolcu olarak seyahat etse bile en sik seyahat edilen yolcu tiiri olmasi

beklenmemektedir.
Calismanin Etkileri ve Gelecek Calismalara iliskin Oneriler

Bu ¢alismada, bulgulara dayali kritik c¢ikarimlar yapilabilir. Sdrlci-yolcu
etkilesimi i¢in yeni bir Olgek gelistirmenin teorik yaklasimi yoniinden, bu ¢alisma
farkl1 adimlarinda hem nitel hem de nicel veri toplama yontemlerinin birlesimini
kullandig1 igin benzersizdir. Ayrica, Olgek karmasik ve ¢ok yonlii siirticii-yolcu
etkilesimi kavramini1 6lgmek i¢in yeni bir yol sagladi. Siiriicii-yolcu etkilesimi ile
ihlaller, hatalar, kasitsiz sapmalar ve yanilgilar ve olumlu siiriicii davraniglar1 gibi

cesitli siirlicii davranislart arasindaki iliskiyi incelemek i¢in kullanilmistir.

Uygulamali bir bakis agisiyla, mevcut c¢alismanin sonuglart hem yolcu

varliginin siirlicii davraniglari iizerindeki olumlu etkilerini artirmak hem de yolcu
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varliginin siiriicii davraniglari tizerindeki olumsuz etkilerini azaltmak igin bir glivenlik
kampanyas hazirlamak amaciyla kullanilabilir. Ornegin, bu calismanin sonuglarindan
biri, yiiksek diizeyde sorumluluk duygusunun, olumlu siiriicli davraniglarinin sikligini
artirdigidir. Bu bilgiler 1s18inda kamu spotlar1 hazirlamak surlcilerde aractaki
yolcularin giivenliginin kendi sorumlulugunda oldugu algisin1 olusturmalarini
saglayarak olumlu siiriicli davranislarini artiracak ve trafik giivenligine olumlu katki
saglayacaktir. Diger bir bulgu da yolcunun proaktif katkisinin diisiik diizeyde
olmasimin daha saldirgan ihlallere neden oldugudur. Ayni sekilde bu bilgiler 1s181inda
yolcular igin de bir giivenlik kampanyasi hazirlanabilir. Ornek verecek olursak,
stiriciilerin yolcularin kendi can gilivenliginin tehlikede oldugu vurgulanarak ihlal
yapmamasi veya trafik ortamina dahil olarak yolda olusabilecek tehlikelerin farkinda
olmasi i¢in giivenlik kampanyalar1 diizenlenebilir ve siirticliyli bu tehlikelere karsi

uyarabilir.

Yolculara yénelik egitim programlar: gelistirilebilir. Ornegin, yolcunun hangi
davraniglarin dikkat daginikligina veya zihinsel asir1 yiiklenmeye neden oldugunun
farkina varmasi, hata, kasitsiz sapmalar ve yanilgilar sikligini azaltabilir. Ayrica
yolculara yonelik egitim programlarinda siiriis dig1 gorevlerde yardimci olmanin ve
sadece aragta olmaktan c¢ok yardimci pilot olarak siiriisiin bir pargasi olmanin
oneminden bahsedilebilir. Ayrica, elestirilme korkusunun siiriicii davraniglari

uzerindeki etkisini azaltmak icin siiriiciilere psikolojik destek saglanabilir.

DPIQnun kullanmigliligini artirmak icin, uygulamasini tek bir 6rnek ve
milliyetin 6tesine genisletmek avantajli olacaktir. Bu, istatistiksel, teorik ve pratik
giiciinii artiracaktir. Ornegin, 6lgegin kiiltiirler arasi uygulanabilirligini gérmek igin
farkl1 kiiltiirlerden veri toplanabilir. Taksi, otobiis ve minibiis soforleri gibi inanilmaz
derecede profesyonel siiriiciiler olan diger siiriicii gruplar1 i¢in de yolcu varliginin
siirlici  davranislar1  iizerindeki etkisini incelerken DPIQ'nun kullanilmasi
Onerilmektedir. Profesyonel siiriiciilerin tanimadiklart yolculara karst sorumluluk
duygusu, yolcularin sadece ulasim icin bindikleri ve asina olmadiklart siiriiciilere
proaktif bir katki saglayip saglamadiklari veya siiriis dis1 gérevlerde yolcu yardiminin
katki saglayip saglamadigi gibi degiskenlerin incelenmesinin literatlire katki

saglayacag diisliniilmektedir.
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