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ABSTRACT

SELF-REGULATORY DRIVING PRACTICES OF OLD AND YOUNG DRIVERS

Azik, Derya
M.S., Department of Psychology
Supervisor: Assoc. Prof. Dr. Tiirker Ozkan

June 2015, 162 pages

The aim of the current study was to investigate self-regulatory driving practices of old
and young drivers by examining underlying factors and possible benefits on drivers’
aberrant behaviors. 258 active male drivers (120 older, 138 younger) participated in the
study. Older drivers’ age range was determined as 60-75 and younger drivers’ age
range was determined as 21-30. For testing motivator factors of self-regulatory driving
practices, Health and Functional Abilities Scale (Molnar et al., 2013), Self-Rated
Abilities Scale, Driving Confidence Scale (Parker et al., 2001) were adapted to Turkish
Sample and applied to older and younger drivers. After that, for testing self-regulatory,
driving behaviors Advanced Decisions and Patterns of Travel Scale (Molnar, et al,
2013) was revised and mini-version of this scale was used. Lastly, for understanding
possible safety benefits of self-regulation, Turkish version of Driver Behavior
Questionnaire (DBQ) (Lajunen, & Ozkan, 2004) was applied. The results show that
behavioral mechanism of older, younger drivers were different, and there were no
mediation effect of self-regulatory driving practices between possible underlying
factors (health and functional abilities, self-rated driving abilities, driving confidence)



and aberrant driver behaviors for older drivers. For younger driver groups, the
mediation effect of strategical self-regulation was found between situational confidence
and lapses. Generally, while tactical self-regulatory strategies were predicted
negatively aberrant behaviors of the participants, for strategical self-regulation adverse
relations were found which only supports tactical self-regulatory behaviors possible
benefits for older and younger drivers. Limitations and contributions of the study were
discussed in light of the related literature.

Keywords: older drivers, younger drivers, driving confidence, driving self-regulation,

aberrant driver behaviors
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YASLI VE GENC SURUCULERIN TRAFIKTEKI OZ DUZENLEYICI
DAVRANISLARI

Azik, Derya
Yiiksek Lisans, Psikoloji Bolimii

Tez Yéneticisi: Dog. Dr. Tiirker Ozkan

Haziran 2015, 162 sayfa

Bu ¢alismanin amaci, yash ve geng siiriiciilerin trafikteki 6z-diizenleyici davranislarini
altinda yatan muhtemel faktorler ve giivenli siiriis i¢in saglayacagi muhtemel faydalar
arastirilarak incelemektir. Calismaya 258 (120 yash, 138 geng) aktif erkek siiriicii
katilmistir. Yash siirticiilerin yaglar1 60-75 arasi sinirlandirilirken, geng siiriiciilerin yas
aralign 21-30 olarak belirlenmistir. Oz diizenleyici davranislari etkilemesi muhtemel
olan faktorler, Genel Saglik Durumu Anketi (Molnar et al., 2013), Siirlicii Beceri
Degerlendirme Anketi ve Siiriis Ozgiiveni Anketi‘nin (Parker et al., 2001) Tiirk¢e ’ye
cevrilip, yash ve genc siirliciiler iistiinde uygulanmasiyla arastirilmistir. Bunlara ek
olarak, Trafikte Oz Diizenleyici Davramslar Anketi (Molnar et al., 2013) Tiirk¢eye
adapte edilmis ve kisa uyarlamasi olusturulup bu calisma i¢in kullanilmistir. Son
olarak, trafikteki 6z-diizenleyici davraniglarin, trafik giivenligi icin olas1 yararlarini
arastirmak amaciyla Siiriicii Davranislar1 Anketi’nin (SDA) (Lajunen, & Ozkan, 2004)
Tiirk¢e adaptasyonu katilimcilara uygulanmistir. Calisma sonuglarina gore, yash ve
geng siirliclilerin davranis isleyisleri birbirinden farklidir ve genel saglik durumu,
beceri degerlendirmesi, siiriis 6zgiiveni ve siiriicii davraniglar1 arasinda 6z-diizenleyici

davraniglarin aracilik etkisi yasl siiriiciiler i¢in bulunamamistir. Geng siiriiciiler igin,

Vi



duruma bagl siiriis 6zgiiveni ve ihmaller arasinda stratejik 6z-diizenleyici davraniglarin
etkisi bulunmustur. Genel olarak, taktiksel 6z-diizenleyici davraniglarin, sapkin siiriicii
davraniglar1 iizerinde negatif etkisi bulunurken, stratejik 6z-diizenleyici davraniglarin,
sapkin striicii davraniglartyla dogru orantili iligkisi bulunmustur. Sonuglar, yash ve
geng siiriicliler icin sadece taktiksel 6z-diizenleyici davraniglarin, glivenli sliriisii
destekligini gostermektedir. Calismayi kisitlayan olasi faktorler ve calismanin katkilar

ilgili literatiir 15181nda tartigilmistir.

Anahtar Kelimeler: yasl siiriiciiler, geng siiriiciiler, siiriis 6zgiiveni, 6z-diizenleyici

davranislar, siiriicii davranislari
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CHAPTER |

INTRODUCTION

1.1 Overview

Road traffic accidents are one of the leading causes of death and it is a global problem.
Every year more than one million people die because of the car crashes and it is
expected to exceed 2 million by the year 2020 (Evans, 2004). Moreover, while road
traffic injuries are listed as the night leading cause of death in 2012, it is expect to be
fifth leading causes of death if there is no urgent action taken (WHO, 2013)

According to World Health Organization Global Report on Road Safety, there were
approximately 1.24 million people die because of the road traffic accidents in 2010 and
this statistic is similar to the number of deaths in 2007. On the other hand, because of
the reporting differences between countries the road traffic injuries proportion cannot
be reported in detail, globally. While the death numbers seem to be stabilized, still the
statistics are so dramatic and economic cost is still too high. In addition to them road
traffic accidents are still rising up especially in middle and low income countries
(WHO, 2013).

Turkish data trend is similar to the global trend. According to Turkish Statistical
Institute statistics of the year, 3, 685 road users death and 274,829 road users injuries
were reported. Since 2003, number of persons that killed in traffic accidents is very
close and it seems to Turkish Government stabilize the number. However, during the
period of 2003 to 2013 there is two times increase in the total accident numbers and the

injuries numbers which highlight the need of urgent action (TUIK, 2013).

1



1.1.1 Main Driver Groups with High Accident Involvement

In order to support urgent action to control crashes, determining specific road users and
specific factors that lead crashes may be critical. For example, although, there are some
reporting differences about crash data between countries, it is seen that some specific
driving groups involved in road traffic accidents more than the other road users and
their increased risk is accepted for throughout the world. Therefore, for developing
effective countermeasures to decrease accident numbers, understanding risky groups
and the factors that are related with their increased risk might be a good point for start.

In the literature with respect to the demographic factors, older drivers and younger
drivers might be listed as risky driving populations that their accident involvement rates
are more than the other road users (Porter, 2011; Ryan, Legge, & Rosman, 1998).
Studies show that crash rates of drivers older than 65 and drivers under the age 25 are
higher than the crash rates of other age groups (McGwin, & Brown, 1999). In addition
to high rates of crash involvement of these age groups, they have also high rates of
responsibility for these crashes. While all age groups are found as affected and killed
due to young drivers crashes, for old drivers it is seen that the crashes that older drivers
are responsible mostly ended as killing themselves (Williams, & Shabanova, 2003).
Due to these age groups, crashes affect all road users’ mobility and safe driving
environment negatively, understanding these populations’ trends and characteristics is
critically important for understanding their risk on roads and preventing future crashes

on roads.

According to United Nations Statistics, while the proportion of people age 60 and older
is 11% in 2009, this rate will reach 22% by 2050 (United Nations, 2009). Due to this
world aging trend, public and research attention increasing about this risky group to
promote older driver safety since they are listed as second risky driving population in
traffic literature (Sivak & Schoettle, 2011; Lourens, Vissers & Jessurum, 1999). It is

known that they have higher crash rate per mile driven and they are more likely to die



and experience serious injury after a crash due to age related frailty (Hakamies-
BlomGvist, Wiklund, & Henrikson, 2005). Their increase risk for crash involvement is
attributed to visual, cognitive and physical impairments, which are related to ageing. In
addition the effects of ageing, illnesses, the use of medication and their interaction with
declines in abilities increase the risk of accident for older drivers and all of these
factors and their interactions affect their driving fitness and ability to adapt complex
environment in traffic, negatively (Carter, 2006; Shanmugaratnam, Kass & Arruda,
2010; Freund, & Smith, 2011). Although age-related declines make driving more
difficult, driving provide active lifestyle with mobility and independence which support
well- being and psychological health of the older adults (Nordbake, & Schwanen, 2014;
Fonda, Wallace, & Herzog, 2001). Moreover, new cohorts of the elderly more active
and less likely to use public transport that is why they want to drive as long as they can
(Rosenbloom, 2001). Therefore, understanding their specific crash patterns is critical
not only for safety on roads but also for supporting older drivers’ mobility and well-
being.

According to World Health Organization Youth Road Safety Report, every day
approximately 1000 young people under the age of 25 die on the world’s roads and
road traffic injuries are the leading cause of death between the age of 15-19 while it is
the second cause of death for 20-24 ages (2007). When they are compared with the
safest group, their injury rate 5-10 times is higher. Moreover, this high rate has not
diminished overtime, become a persistent problem for road safety, and makes these age
group most risky driver groups in traffic (Elvik, 2010). Their elevated risk for crash is
mainly attributed to inexperience and age-related characteristics (OECD, 2006;
Wiliams, 2006). Due to they have limited experience and they are not mature yet,
higher order perceptual and cognitive skills that are required for safe driving are not
totally developed. They detect hazard less quickly, underestimate the risk of accident
and overestimate their driving skill (Deery, 1999). In addition to them, the voluntarily

risk taking behaviors such as speeding, nighttime driving, distracted driving, alcohol



impaired driving and driving with friends are the other important factors that make the
young male drivers more prone to experience road traffic accidents are another
important cause increased risk of crash (Clarke, Ward, & Truman, 2005; Huang, &
Winston, 2011).

Although, older and younger drivers have distinct characteristics that elevate their crash
risk, before understanding effects of these specific factors understanding the main
contributor factors that lead road crashes may be helpful for interpretation of the
specific risk factors of these groups. Therefore, in the next part main casual factors that

are related to road crashes are presented.
1.1.2. Main Factors Related with Accident Involvement

Many researches in the area of traffic accidents propose that traffic accidents are not by
chance events like the other accidents that people face. Therefore, investigation about
the causes of road crashes will be critical to prevent future crashes on roads (Shinar,
2007).

Before investigating the causes of road traffic accidents, understanding that road traffic
is a system and it has components. Either the factors or the inappropriate interaction of
these factors may lead to road traffic accidents (WHO, 2006). Mainly the factors that
are related with the causation of traffic accidents are placed into broad categories
named as human, environmental and vehicle and this categorization has remained same
over decades (Evans, 2004). Tri-Level Study of Accident Causes was the one of the
most detailed and past study, which investigate the causes of the crashes and the
components of traffic system. In this report, the most frequent accident cause was
reported as human factors that are followed by environmental factors and vehicle
factors (Treat et al., 1979). Same years, the study that was conducted in England by a
team of U.K.’s Transport Road Research Laboratory in 1975 found remarkably similar

results and they reported human factors are far more important than the other factors



(Rumar, 1985; Shinar, 2007). While these studies were conducting, the teams were
unaware of each other’s activities and obtained the same hierarchy of factors (Evans,
1996). From past to today, the list has not been changed too much and causes that are
related to human are still estimated as the dominant contributor of road accidents
(Evans, 2004; Shinar, 2007).

Generally, in the area of traffic safety, human factors in driving has been investigated
through two main driver acts, they are driving skills and driving style in other words
driver performance and driver behaviors (Ozkan, Lajunen, & Summala, 2006). Driving
performance is related to knowledge, skill, perceptual and cognitive abilities of drivers
and it is expected to improve with practice (Evans, 2004; Lajunen, & Ozkan, 2011).
Use of steering wheel, tracking the road, detecting the hazard on roads and responding
to these hazards are the examples of driving performance and these are the elements of
driving task (Elander, West, & French, 1993). On the other hand, driving behaviors are
related to individuals’ driving habits and reflects choices of the drivers. Therefore,
attitudes and beliefs about driving and general motives and needs affect driver’s
behaviors (Elander, West, & French, 1993). Driver behaviors become established over
period of years but unlike driver performance, it does not mean getting safer (Elander,
West, & French, 1993; Lajunen, & Ozkan, 2011). The examples of driver behaviors
can be choice of driving speed, threshold for overtaking headway and liability to
commit violations in traffic (Elander, West, & French, 1993). Briefly, driver
performance is what the driver can do and driver behavior is what the drivers usually
do (Ozkan, 2006; Evans, 2004).

In the literature, it is seen that both driver performance and driver behaviors are related
with accident involvement of drivers. However, good performance alone may not
support safe driving or decrease accident risk. This is because of driving is a self-paced
task and drivers adapt their task difficulty with respect to their desired level which may

lead to higher speed, or secondary task like using cell-phone while driving. After this



increased task difficulty, driving demand may be higher and may exceed the capacity
of drivers that may increase the risk for accidents. Therefore, after the period of
learning how to drive and improve driving, it can be said that driver performance and
driving behavior are affected from each other (Evans, 2004; Lajunen, & Ozkan, 2011;
Ozkan, 2006). In addition to them, choices of the drivers become more important for
appropriate adaptation of drivers’ performance limits. It can be said that, after the
learning period of driving, driver behaviors have much greater influence on increased

accident risk than driver performance (Lajunen, 1997; Evans, 1996).

In the literature after driver behaviors are seen as the primary causes of accidents, this
concept have been gaining importance in the traffic literature over 40 years and it is
assumed that specific human behaviors and their components that cause crashes must
be investigated and deeply understood to prevent future accidents (Lajunen, 1997,
Hendricks, Fell, & Freedman, 2001). With this idea, in these study older and younger
drivers’ behaviors are investigated deeply and the underlying factors that affect these
behaviors that are related with road traffic accidents are screened for promoting their

safety.

1.1.3 Contextual Mediated Model- Understanding Factors behind Road Traffic

Accidents

In the traffic psychology literature, many studies investigate key problem behaviors of
the drivers and possible countermeasures for controlling them. Speeding, non-use of
seat belt, drink driving, and driver fatigue is the one of the main specific behaviors that
cause accident and increase the severity of the crashes (Fernandes, Hatfield, &Job,
2010). In addition to them, with technological improvement, distracted driving, such as
using cell phone while driving, is a growing problem that increases the risk of crashes
(Llerena et al., 2015). In reality, these problematic behaviors are short-term direct
causes of the accidents and they rely on some of indirect factors. Main indirect factors

are listed as physiological failures, conditions or states problems, experiences or



exposure levels, conflicting behaviors and risk-taking behaviors. These indirect causes
lead to short term direct causes such as falling asleep while driving, drugged, drunk or
fatigued driving, road and vehicle unfamiliarity, internal or external distraction and
speeding which are the key problematic behaviors that lead to severe crashes on roads
(Lee, & Fell, 1988).

More recently, this causality mechanism was studied by Siimer and in his work, the
possible paths leading crashes are presented in detail. In this study, he inspired of the
study of Bradbury and Fincham’s (1988) and investigated the crash causality factors
with a contextual mediated model. According to this model, there are two groups of
context as proximal and distal. Proximal context includes more direct causal factors
increase the risk of crashes. These factors can be both stable and transitory. For
example, accidents direct causes can be related to everyday permanent driving behavior
such as speed choice, violations and errors or they can be temporary like drinking and
driving. Factors under the distal context predict crashes via proximal factors and
indirectly contribute to crashes. Cultural factors, socio-demographic factors, stable
personality factors, cognitive factors, personal beliefs, and attitudes are given examples
of distal factors that are related to driving. In briefly, Siimer proposed that distal factors
are related to general tendency of the drivers which in turn specific driver behaviors
that lead accidents. Moreover, he suggested that while link between proximal factors
and crashes might be less strong, link between distal and proximal factors might be
high. Moreover, it is proposed that predictive power of distal factors on crashes might
be poor (Siimer, 2003).

Proximal factors of this model are similar to general factors that were studied by
Lajunen in 1997. Although, components and paths of theoretical model of Lajunen that
is developed for predicting driving behaviors and accidents were more branched, the
idea behind these two models is similar (1997). In the Lajunen study, there were

driver’s self-view factors that mediate the relationship between general factors and
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Figure 1. Contextual mediated model (Siimer, 2003).

driving behaviors that is not exist in the Siimer Model. These mediation factors are
included either distal or proximal factors in contextual mediated model of Stimer. In
addition to them, while Lajunen proposed that there were immediate causes between
driving style and accidents, Stimer suggested that proximal factors including driving

style are directly related with accident causation.

In the Ph. D thesis, Lajunen states that traffic accidents are not homogenous and there
are different causation mechanisms behind different types of accidents, therefore there
should be different accidents model for investigating different type of accidents (1997).
In this point of view, for understanding safe and unsafe acts and behaviors of older and
younger drivers’ distal and proximal factors framework will be helpful to study about
these risky driver populations systematically. In the next parts of the study, older and
younger drivers’ mechanism will be presented and investigated in the scope of

contextual mediated model of Siimer (2003).
1.2 General Factors related with Elevated Crash Risk of Older Drivers

To support the mobility of older adults and for preparing new aging world,
understanding driving patterns of older adults is critical to provide safe traffic
environment not only for elderly but also for other road users. With this point of view,
many studies investigate specific factors that elevate accident risk of older drivers. In
this section, the factors that reflect the characteristics and limitations of this age group

will be presented. With respect to the Stimer Model, these factors are assumed as
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general factors in other words distal factors that are related to increase crash risk of

older drivers.
1.2.1 Health and Functional Abilities

Safely operating a car requires acquiring the information around the road quickly, after
that processing them accurately for making appropriate response and loss of efficacy
any of these processes may lead deadly consequences in traffic. Unfortunately, with
age several of the abilities that control these processes start to decline, therefore driving
performance of older adults and their ability to adapt complex traffic environment
affected negatively. Moreover, it is known that these diminished capabilities contribute
to crash risk of older adults (Eby, Trombley, Molnar, & Shope, 1998; Stutts, Stewart, &
Martell, 1997; Owsley, 2004). For deep understanding about functional decline and
driving performance, literature findings about different categories of the abilities were

reviewed and the main findings are presented above.

Psychomotor or physical abilities are one of the critical functional capabilities that are
mostly declining with age and necessary for driving safely. These abilities are not only
important for controlling the car safely but also they are important for the recovery
after crash for older adults (Sivak et al., 1995). The review study of
Vichitvanichphong, Talaei-Khoei, Kerr and Ghapanchi show that postural sway,
eyesight, motor conditions, physical reaction time, proprioception, sensorimotor
performance, executive control mechanism, strength, balance, endurance, wrist flexion
and range of motion are some of the critical diminished psychomotor abilities of older
adults that are also related to safe driving (2005). All of them critical while driving and
even turning the steering wheel or shifting a gear level could be a difficult task for a
driver who experience reductions in strength or if there is a problem with neck or head
motion of a driver, checking other vehicles, road users or obstacles around the road
could be very limited, and which lead bad consequences while driving (Owsley, 2004).

In addition to them, inefficient motor coordination, strength or balance is critical skill



to control the car and maintaining lane position could be difficult and could lead to
more collision, more speed and traffic light violation (Shanmugratnam, Kass, &
Arruda, 2010).

Driving is mostly relies on visual tasks and visual functioning plays an essential role
while driving because eyes are the major source of information around the vehicle and
road. Therefore, changes in visual abilities are also related to driving performance of
older adults and older adults with visual impairments report more difficulty in specific
driving situations (Carter, 2006; Owsley, & McGwin, 2010; McGwin, Chapman, &
Owsley, 2000). Visual impairments that are related to elderly drivers can be listed as
anatomic changes, eye movements, visual acuity, contrast sensitivity, sensitivity to
light, dark adaptation, visual field, space and motion perception (Eby, Molnar Kartje,
2009). In these abilities, especially useful field of view is a critical ability for predicting
crash risk of older drivers (Ball et al., 1993; Owsley et al., 1998). In addition, studies
show that older drivers with low visual acuity and contrast sensitivity is found to be
increased driving risk and have difficulty in high risk situation such as driving in the
rain, on the interstate, at night, on high traffic roads, during rush hour, alone, making
left turn and parallel parking (Anstey, Horswill, Wood, & Hatherly, 2012; McGwin,
Chapman, & Owsley, 2000)

Driving task require selection the appropriate information, after that successful
interpretation of this information and making decisions which should translated into
appropriate driving action. For these processes, sufficient working of perceptual and
cognitive processes is needed (European Road Safety Observatory, 2006).
Unfortunately, for these abilities, again, older drivers are the risk group and cognitive
abilities are the other declining abilities that are related to safe driving. It was known
that older drivers are more likely to be involved in traffic accident if their cognitive
functioning is low (Shinar, 2007; Stutss, Stewart, & Martell, 1998). Slowing response

time, difficulty in maintaining attention and switching attention are related to changes
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in cognitive performance of older adults and these cognitive functions play critical
roles for handling complex driving environments (Carter, 2006). In addition to them,
other cognitive factors that are related to diminished driving performance of older
drivers can be listed as memory and visuo-spatial performance (Anstey, Wood, Lord,
&Walker, 2005). Moreover, depth perception divided attention, direct attention, visual
attention, working memory and task switching performance of older adults are found to
be related to crash involvement and steering wheel, vehicle positioning, lane changes
abilities of older adults. Better cognitive abilities support better driving performance
(Park et al., 2011).

1.2.2 Critical Driving Skills of Older Drivers

Older drivers mostly involved in distinct type of crashes and this crash type distribution
reflects both strengths and weakness of older drivers. Most of older drivers’ crashes
occur at intersection while crashes due to risk overtaking and speeding are seen very
rare among older drivers (Hakamies-Blomqwist, 2004). As it mentioned the previous
part, it is known that decline in abilities negatively affect critical driving skills and
make worse older adults driving performance as they age. Although, there are
individual differences some crash type and contributory critical driving skills are more
salient for older drivers that pose particular challenges for older adults (Eby, Molnar,
Kartje, 2009).

Studies show that older drivers are more likely to be involved in vehicle-to-vehicle
collision and turning and changing lane situations are also other risky situation that
increases crash risk of older drivers (Zhang, Fraser, Lindsay, Clarke, & Mao, 1998;
McGwin, & Brown, 1999; Evans, 2004). In addition to them, their elevated risk for
involving intersection crashes are found to be related to failure in yielding the right of
way, unseen the objects and failure to heed stop signs or signals. Another study
presents that inappropriate gap selection, high task complexity, presence of other road

users, high approach speeds of conflicting traffic, high traffic volumes, limited or
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restricted sight distance, red-light running, inappropriate response to signals,
inappropriate pavement markings, poor channelization and road with restriction may be
listed as other contributory factors that increase the risk of older drivers crashes (Oxley,
Fildes, Corben, & Langford, 2006).

1.2.3 Self- Rated Abilities and Driving Confidence

In order to decrease the accident risk of older drivers their driving performance changes
is important. However, the success of the interventions will rely on the awareness of
the drivers. If the drivers recognize their declines and performance changes, they are
willing to behave with respect to the interventions that compensate their problems.
Their awareness level may depend on self-ratings about their driving abilities and
confidence level while driving and self-ratings about their driving abilities (Marottoli &
Richardson, 1998).

Although, older drivers have difficulty in some specific driving situation, studies shows
that older drivers may have unrealistic opinion about their actual abilities. For example,
most of the older drivers rate their driving abilities high and even they made critical
errors while driving their do not rate self-rated abilities as lower than the rest of the
group (Wood, Lacherez, & Anstley, 2013). In another study, they rated their 15 years
ago skills and today’s skills and they are mostly reported their skills as unchanged and
they reported changes as improvement rather than decline. On the other hand, the
elderly mostly reported decline in their low level driving skills such as react to
unforeseen events in traffic as declining driving skills that are related to functional
impairments (Meng, & Siren, 2012). Realistic self-ratings are particularly important for
older adults because they are sign of the self-awareness of declines and changes due to
age-related factors. Therefore, ones who has realistic self-ratings about driving ability

can adjust driving to cope with them (Horswill, Sullivan, Lurie-Beck, & Smith, 2013).
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Driving confidence is important for older drivers’ crash involvement and awareness.
Moreover, confidence is closely associated with self-rated driving abilities (Marottoli
& Richardson, 1998; Parker, Macdonald, Sutcliffe, & Rabbit, 2001). In the study
conducted by Wood, Lacherez, & Anstey, it is found that older drivers with higher
driving confidence level than their actual driving ability are more likely to report a
crash than the rest of the groups (2013). Moreover, it is found that most of the older
drivers report that they feel confidence over a range of potentially challenging driving
situations with exception of night driving and night driving in a bad weather (Wood,
Lacherez, & Anstey, 2013). Parker, Macdonald, Sutcliffe, & Rabbit found the similar
trend with different driving situations and they reported that older drivers mostly quite
confident in a range of driving situation (2001). Although confidence while driving is
desirable, overconfidence can be problematic when it is not in the same direction of
driving abilities. However, older drivers reported that their confidence level decreases
when joining a motorway, driving in a heavy traffic and changing lanes on a motorway
and after compare them with their self-rated abilities it is seen that drivers are aware of
their weaken abilities which means their confidence level is not unrealistic (Parker,
Macdonald, Sutcliffe, & Rabbit, 2001).

1.2.4 The Place of the General Factors of Older Drivers in the Model

The literature findings about older drivers’ characteristics that are related to general
tendency of the drivers can be summarized and grouped as health and functional
abilities that includes psychomotor, visual and cognitive abilities, critical driving skills
that are related to age decline, self-awareness about their driving performance and their
driving confidence level. These factors are general factors, they may turn specific
driver behaviors that lead accidents, and also they may directly affect accident
involvement of older drivers. With this point of view, in this study for older drivers,
these factors are placed in the distal context of contextual mediated model that is

adapted for older drivers (see Figure 2).
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Figure 2. Summary of Distal Factors of Older Drivers

1.3 General Factors Related with Elevated Risk of Younger Drivers

Many factors contributed to accident involvement rate of young drivers but in the
literature characteristic of younger drivers that are related with high accident
involvement are grouped as age related (immaturity and risk-taking behaviors) and
experience related (inadequate driving skills) factors (Shinar, 2007). This grouping is
withstand the idea that accident risk of younger adults decline with changing risky
lifestyle by getting older and improving their critical driving skills (Williams, 2006;
Mccart et al., 2009). Therefore, in this section, the factors that reflect the characteristics
and limitations of this age group will be presented. Like older drivers part, these factors
are assumed as general factors in other words distal factors that are related to increase

crash risk of older drivers.

1.3.1 Health and Functional Abilities (Characteristics of Youthful Age)

Age is one of the critical factors that affect the crash involvement of young drivers. The
studies show that the lower the driver age result in higher the crash rate among novice
drivers. The reason of it young adults are still not mature physically and emotionally

and they are less able to cope with various driving situation with immature risk
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assessment capabilities (Shope, 2006; Gregersen, & Bjurulf, 1996; Mccartt et al., 2009;
Dahl, 2008).

As cognitive and physical development, brain maturation is one of the critical parts for
safe driving. Studies about adolescent development show that brain maturation
continue until mid- twenties and like other part of the life, this changes in the brain
affect young adults behavior and performance while driving and make them vulnerable
and need adjustment (Steinberg, 2005; Huang, & Winston, 2011; Keating, & Halpern-
Felsher, 2008). A particular focus of brain maturation is prefrontal cortex development,
which continues to develop until the age 25. It is known that prefrontal cortex mediates
planning, impulse control, perception of risk and decision-making and inappropriate
driving plans, impaired ability to weigh consequences of risky driving and impulse
control problems of young adults while driving are related to this part maturation. In
addition to this part, young drivers’ sensation seeking, risk taking and reward seeking
behaviors while driving due to the shifting balance between limbic and cortical brain
areas. Moreover, the reason of increase rate of sleep and fatigue related crash among
young adults is explained by biorhythmic changes due to the melatonin production
make them active in the evenings. All of these functioning are critical for safe driving
and there are much more evidence about maturation other parts of the brain and their
effects on driving (Glendon, 2011; Huang, & Winston, 2011; Steinberg, 2005; Paus,
2005; Shope, & Bingham, 2008).

In addition to cognitive and physical maturation, psychosocial and behavioral
development aspects also have effects on young adults driving patterns. Young adults
are in the translation period and they are still seeking their identity as individual, their
responsibilities are growing, they experience freedom, mood swings, and their
relationship with peers and other gender is evolving and their attachment with the
social life increase. In addition to them, they realize their skills and abilities and

explore their limits. Therefore, they are more active at night and at weekend, they often
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travel with similar age passengers and they are easily affected by peer pressure so risky
driving such as speeding or drunk driving may affect their driving behaviors (Lam,
2003; Williams, 2003; Keating, & Halpern-Felsher, 2008; Arnett, 2002; Shope, &
Bingham, 2008). All of these life changes and developmental factors are added the
complex set of age-related factors and affect behaviors of young adults directly or

indirectly way.
1.3.2 Critical Driving Skills of Younger Drivers (Inexperience)

Experience is the other and the most important factor for young drivers’ safety, for
initial accident reduction, it has a critical importance, and there is a strong association
between accident liability and experience (Shinar, 2007; Gregersen, & Bjurulf, 1996;
Maycock, Lockwood, & Lester., 1991).

Mostly, young drivers quickly learn basic skills of driving such as starting and stopping
car, making turns, driving in a straight line etc. However, driving is a complex task and
for higher order perceptual and cognitive driving skills for safe driving only improved
by experience (Deery, 1999; Huang, & Winston, 2011). While driving, drivers should
handle large number of task at the same time. They should drive the car, control in
vehicle signals and warning signals etc. In addition to them, they should understand
each different situation in the environment that is mostly new for them. For example,
they should accurately make visual search and then they should correctly interpret
them. For novice drivers all of them use their cognitive resources. In order to decrease
the workload, decrease unpredictable movements and increase the proficiency of car
handling skills, some of these tasks will be automated and it is only achieved by
experience (Gregersen, Bjurulf, 1995; Shope, 2006; Groeger; 2006). With the help of
experience, they have more memories to rely upon and driving in various traffic
environments become easier and safer and error-prone processes decrease (Groeger,
2006).
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Separation of age-related and experience-related skill deficits of younger drivers is
difficult because each of them interrelated with each other and these two factor have
effects on critical driving skills of young adults .Most salient characteristics of young
novice drivers are their immature hazard perception (detecting and dealing with traffic
hazards), inadequate attentional control (attending right thing at the right time),
timesharing problems (able to deal with changing workload) and calibration deficits
(cope with the task demands) and all of these skills are important for safe driving
(Deery, 1999). Moreover, McKnight and McKnight found that young drivers are
involved in the accidents mostly due to errors in attention, visual search, in appropriate
speed relative to conditions, hazard recognition, and emergency maneuvers with high
speeds. Moreover, it is stated that all of this deficits decrease with the help of

experience (2003).

1.3.3 Self-Rated Abilities and Over-Confidence

Perceiving and monitoring driving abilities and skills accurately have an important
aspect for dealing with numerous driving situations and potential hazards in traffic.
Driving is a complex and self-paced task and in order to deal with various driving
situations and regulating various behaviors while driving, one should accurately assess
their own skills for controlling the task in order not to make the task too demanding and
unsafe (Derry, 1999; Sundstorm, 2011; De Crean et al., 2011; Hatakka, Keskinen,
Gregersen, Glad, & Hernetkoski, 2002).

Large number of past studies shows that young novice drivers have poor perception
about their actual driving abilities and after initial learning period of driving, they
subjectively overestimate their behind the wheel ability (Engstrom, Gregersen,
Hernetkoski, Keskinen, & Nyberg, 2003). Moreover, they overestimate their driving
skills more than experienced drivers do and this overconfidence is presented as one of
the main reasons of the accident rates of young drivers (Gregersen, & Bjuruf, 1996;

OECD, 2006). Moreover, overestimation of skill and overconfidence is important part
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of the risk assessment in traffic and inaccurate estimation of skill is closely related to
inaccurate estimation of risk. That is, if a driver believes that he is a skilled driver who
can handle all situations while driving, from that time hazardous situation may not be
equally dangerous for them, also they may not seek information about their driving
(Deery, 1999; Gregersen, & Bjuruf, 1996). Therefore, risk taking behaviors and risky
driving is also associated with young drivers’ inaccurate self-rated driving abilities that
are related to overconfidence while driving (Deery, 1999; Molina, Sanmartin, &
Keskinen, 2013). In addition to them, overconfidence and higher subjective driving
abilities scores are negatively related to safety skills of drivers and overestimation of
driving skills and underestimation of risk are found to be contributor factor of high
accident involvement of young novice drivers (Siimer, Ozkan, & Lajunen, 2006,
Gregersen, 1996). With the consideration of all information about overconfidence and
unrealistic self-assessment of driving skills, for safe driving, realistic self-rated driving
skills is important for adapting behaviors with respect to limitations of driving skills,
and weak points of driving task is critically important for young novice drivers (Nakai,
& Usui, 2012).

1.3.4 The Place of the General Factors of Younger Drivers in the Model

Similar to older drivers, literature findings about younger drivers’ characteristics that
are related to their increased risk in traffic are presented in this part. Their
developmental factors, inexperience, self-awareness and their self-ratings about driving
abilities and driving confidence are investigated with literature findings. Similar to
older drivers’ the factors that are related to characteristics of this age group are general
factors and they may turn specific driver behaviors that lead accidents and also they
may directly affect accident involvement of this age group drivers. Therefore, in this
study these factors are grouped and placed in distal context for understanding their

affect for young drivers’ acts and accident involvement rate (see Figure 3).

18



i D

DISTAL CONTEXT PROXIMAL
CONTEXT ACCIDENTS
e Health and Functional |:> - :>
Abilities (Cognitive,

Physical, & Psycho-social
development)

e Critical Driving Skills

e Self-Awareness about
Driving Performance

e Driving Confidence

Figure 3. Summary of Distal Factors of Younger Drivers
1.4 Self-Regulatory Driving Behaviors

Until this part, the possible general distal factors related with accidents involvement of
older and younger drivers were presented. According to Siimer Contextual Mediated
Model (2003), after these factors there should be proximal factors that are directly
related to accidents. However, the literature about older drivers and their accident risk,
one concept attracts the attention and it is self-regulation. This concept is studied as
adaptive strategy for controlling the age-related contributory factors and these
behaviors are seen as the answer of “What the drivers can do to compensate risk for
crash?” Although this concept is mostly studied for older drivers, with the idea of
promoting safety of younger drivers, it is used as the concept between distal and
proximal factors for not only older drivers but also younger drivers in this study. There
is not enough study about younger drivers’ self-regulation. However, the studies shows
that younger drivers are also control their behaviors to compensate their limitations. If
age related characteristic are seen as general factors, the adaptive strategies will be
directly related with these general factors that lead the mediation between proximal and
distal factors. With this idea, in this study driving self-regulatory behaviors are added

to the model (see Figure 4). Before discussing of the possible relationship between
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distal factors, driving self-regulation and proximal factors, understanding what self-

regulation is will necessary to be sure the place of the self-regulatory driving behaviors.

DISTAL DRIVING PROXIMAL
DISTAL DRIVING PROXIMAL ACCIDENTS
CoNTEXT | = SELF =D | contexy || ACCIDENTS

REGULATION

{ f)

Figure 4. Proposed mediated model

Self-regulation for driving is described as “adjusting one’s driving patterns by driving
less or avoiding to driving in specific situations in which driver feels unsafe or
uncomfortable” and these regulatory behaviors are a well-known adaptive strategy that
mostly internalized by older drivers (Molnar, & Eby, 2009). It is known that
appropriate self- regulatory driving behaviors are found as a good strategy for
compensating older drivers’ declining abilities overtime and prolonged the period of
time that they can safely drive (Molnar, Eby, Kartje, & Louis, 2010). In this
perspective, the driver who has increased crash risk and weak abilities could be self-
regulators and this risk reduction strategy could be used by wider risky driving
population for decreasing the crash risk (Gwyther, & Holland, 2012). As other age
group, that has immature abilities and high crash rates, younger drivers could be also
included to investigation of self-regulators in traffic. Studies that investigate young
drivers self-regulatory and self-restricted behaviors in traffic are not enough, however,
conducted studies shows that young drivers between 18-24 years also apply self-
regulatory behaviors (Naumann, Dellinger, & Kresnow, 2011). Moreover, it is known
when younger and older drivers compared with middle age group, it is seen that

younger and older drivers reported more self-regulatory behaviors than middle aged
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(Gwyyther, & Holland, 2012). It should be noted that compensations extend and type
of younger and older adults could be different from each other because the
characteristics of these each group and their risk factors that promote self-regulatory
practices are also different (Motak, Gabaude, Bougeant, & Huet, 2014). Therefore,
understanding the characteristics of self-regulators and understanding the underlying
mechanism of self-regulatory behaviors may be helpful to promote safe driving

environment for both younger and older drivers.
1.4.1 Extend and Type of Self-Regulatory Driving Behaviors

Driving is a task to satisfy the mobility needs of individuals. Drivers control their
behaviors and make appropriate decision to satisfy mobility needs by driving. In order
to satisfy these needs Michon proposed a model about problem solving task of the
drivers which provide a framework to understand the mechanism of self-regulatory
behaviors as well (Shinar, 2007; Molnar, 2013).

According to this model, a system made up of three levels. The top level is strategical
level that includes planning and strategical decisions. The intermediate level is tactical
level, maneuvering and navigational decisions are taken in this phase, and lastly the
lowest level is operational level and includes control and automatic action patterns
(Michon 1985, Shinar, 2007). The system starts with strategical level and before the
person starts to drive high level of decisions and general planning of the trip have to be
resolved (Shinar, 2007). Trip goals, route choice, evaluation of cost and risk of a trip
are belong to this level (Michon, 1985). In addition to them, driver decisions about
continue to drive, decision to take bus, train or postpone the trip, decision about day
and time of the trip or decision about wearing seat belts are the examples of strategical
level tasks (Smiley, 2004, Shinar, 2007). After straegical level decisions are made, the
second level, which is tactical, starts. As it mentioned before, tactical level is
navigational level and includes maneuvers that the drivers make while driving in

response to the situations in traffic (Molnar, 2013). These decisions are made while
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driving and avoiding obstacle, adaptation the speed of the car (fast or slow driving),
and the decisions about gap distance in traffic, running or stopping in the traffic are the
examples of the behaviors related to tactical level decisions (Michon, 1985; Shinar,
2007; Smiley, 2004). After two parts of the system, the lowest level is operational level
and this level is automatic part of the hierarchy. In this level, the decisions are mostly
unconscious and they are the decisions determined in the specific time in response to
the specific situations. The behavioral examples of this level could be scanning the
roadway, variation of speed, changing gears, signaling, stopping at the traffic lights,
etc. (Smiley, 2004; Shinar, 2007). The system and the decisions in each level are made
for achieving some personal criteria and goals and they are ended with different driving
performance outcome (Shinar, 2007).

This hierarchical model of Michon is similar to Rasmussen’s categories of human
behaviors. Parallel to Michon’s model, Rasmussen distinguish three typical levels of
performance as knowledge, rule and skill based behaviors. Strategical behaviors can be
considered as knowledge-based behaviors. Because both levels are higher conceptual
levels include plans and predictions of the effects of the plans are considered in these
levels. In both levels, there is time needed to make these levels decisions and the
behaviors are related to personal limitations. The second level is rule-based behaviors
and they are controlled by stored rules and procedures that are leaned in the previous
occasions. Tactical behaviors can be considered as rule-based because of these
behaviors are the reflection of the road and the traffic rules. Lastly, operational
behaviors can be considered as skill-based behaviors because they are take place
without conscious control, moment to moment behaviors and includes automated skills
related to tasks and rely on sensory-motor performance during acts (Rassmussen, 1983,
Smiley, 2004; Oppenheim, & Shinar, 2011). The schematic form of these two models

comparisons can be seen in Figure 5.
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Figure 5. Hierarchical Model of Michon and Performance Levels according to
Rasmussen. Source: Oppenheim and Shinar (2011) with kind permission of Elsevier

Mechanisms of self-regulatory driving behaviors are similar to general system of
human behaviors and decisions that are studied by Michon and Rasmussen and many
studies use Michon models for understanding and investigating self-regulatory
behaviors of especially older drivers (Readt, & Ponjaert-Kristoffersen, 2000; Smiley,
2004; Meng, & Siren, 2012; Molnar et al., 2013). With respect to the decisions of the
drivers, regulatory behaviors are also investigated by categorization. For example,
avoiding complex traffic situations, avoiding driving in the dark, or avoiding driving in
bad weathers are the examples of strategical compensation because these decisions are
made before the trip and rely on higher functioning with the help of previous
knowledge. Tactical compensations includes adaptive behaviors that are relevant in

high mental or physical demanding situations such as speed adaptation or avoiding
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distractions in car (Raedt, & Pojaert-Kristoffersen, 2000; Molnar et al., 2013).
Operational level is not included to the model of self-regulatory behaviors because the
details of the behaviors are largely automated and consciousness manipulation of these

behaviors is impossible (Molnar, 2013).

While strategical and tactical level of self-regulatory driving behaviors are the
extension of Hierarchical Model of Michon, Eby and his collogues (2009) added new
level to self-regulation mechanism named as life-goal level that is adapted from
Keskinen’s hierarchical model. According to Keskinen, this level is seen as highest
control level of drivers and the behaviors and decisions in this level reflect person’s
way of life in general and in the specific traffic environments. They are stable,
fundamental and guide the other behaviors of driver (Keskinen, & Hernetkoski, 2011).
In self-regulation mechanism, parallel to original work this level includes driver’s
general motives and attitudes in life that affect their driving preferences and indirectly
affects driving behaviors and involves decisions about where to live or drive what type
of car (Eby et al., 2009; Molnar, 2013). In the previous works, generally life-style of
young drivers were investigated like the study of Gregersen and Berg conducted in
1994, the researchers thought and decided that this factor was applicable for older
drivers as well and life-goal level became a part of self-regulatory driving behaviors
(Molnar, Eby, Roberts, Louis, & Langford, 2009).

After understanding self-regulatory driving behaviors, to place this concept in the
model, the possible factors behind self-regulatory behavior should be investigated.
Therefore, in the next section, previous studied findings about self-regulatory behaviors
of older and younger drivers and the factors that are related to adoption of self-
regulatory driving behaviors and driving avoidance will be presented for both old and

young drivers.
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1.4.2 Factors associated with Self-Regulatory Driving Behaviors

Due to the target group of self-regulatory driving behaviors is older drivers, findings
are also mostly about older drivers avoiding behaviors. Before talking about why they
modify their behavior, understanding how they modify their behaviors may be helpful.

Previous studies show that older drivers avoid the situations that are thought as more
difficult and limit their exposure in these situations such as driving in rain, at night, in
heavy traffic and at rush hours (Ball et al., 1997). In addition to them, parallel parking,
driving on wet nights are found to be other avoided driving situations reported by older
drivers (Baldock, Mathias, McLean, & Berndt, 2006; Charlton et al., 2006). These
behaviors are mostly belonged to strategical level. In the study of Molnar and her
colleagues, they also added tactical avoidance behaviors and they found that avoiding
in-vehicle distraction such as avoiding using sell phone, reading a road map and
personal grooming are the other behaviors that older drivers mostly avoid (Molnar et
al., 2013). When gender of older adults is taken into account, it is seen that female
drivers are more likely to be self-regulators than men are and with age, their self-
regulatory behaviors increase (Chartlon et al., 2006). However, it is known that women
are also more likely to cease driving than men and after specific age such as 65 finding
female drivers to investigate their self-regulatory behaviors is difficult (Vance et al.,
2006; Gwyther, & Holland, 2012)

Existing studies about younger drivers’ avoidance behaviors and self-regulatory
practices show that younger male drivers between the ages of 18 to 25 mostly avoid
driving in bad weather and heavy traffic while the same age females avoid changing
lane, turning right, driving on motorway, in bad weathers, in heavy traffic. The results
proved that not only older females but also younger females reported more self-
regulatory driving behaviors than males (Gwyther, & Holland, 2012). Even, in other
study investigating all age group driver avoidance, it is found that younger women age

between 18- 24, reported more driving avoidance in bad weather than any other age
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group included older drivers (Naumann, Dellinger, & Kresnow, 2011). However, it
should be noted that more studies are needed in order to understand self-regulatory
driving practices of younger drivers deeply.

Additional to age and gender, there are several individual factors that affect the drivers’
self-regulatory practices in the literature. However, because of the literature is mostly
about older drivers, the factors are also more related to older adults’ characteristics.
Still, literature findings give detailed information about the possible mechanism of

driving self-regulation as well.

In the literature, as age related factors functional limitations, medical conditions, visual
functions and cognitive functions are found to be related with driving avoidance and
self-regulatory practices (Lyman, McGwin, & Sims, 2001). While there are mixed
results about this individual factors, most studies found that chronic disease,
physiological limitations, visual problems, attentional problems, and cognitive
impairments are closely related to driving self-regulation among older drivers (Molnar,
2013, Charlton, et al., 2006; Vance et al,, 2006; Braitman, & Wiliams, 2011; Rapoport,
et al., 2013; Ball et al., 1998; Donorfio, D’Ambrosio, Coughlin, & Mohyde, 2008;
Sargent-Cox, Windsor, Walker, & Anstey, 2011). However, it should be noted that
awareness about declines is critical for self-regulation. For example, individuals with
severe cognitive impairments cannot be aware about their functioning therefore, they
cannot regulate their behavior appropriately which lead to insignificant association

between cognitive functioning and self-regulatory practices. (Devlin, & McGilivray).

In addition to awareness of functional abilities, awareness about driving abilities and
driving confidence are other factors that are related to self-regulatory practices.
Although, there is no correlation found between on-road driving abilities and self-
regulatory behaviors, it is known that driving abilities and avoidance specific driving
situations are closely related with each other, which prove that older drivers self-

regulate their behaviors with respect to their driving abilities (Baldock, Mathias,
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McLean, & Berndt, 2006). In addition to them, driving confidence, which is closely
related with, self-rated driving abilities also affect self-regulatory practices of drivers
(Parker, MacDonald, Sutcliffe, & Rabbit, 2001; Marottoli, & Richardson, 1998;
Baldock, Mathias, McLean, & Berndt, 2006; Charlton, et al., 2006). Although, like
self-rating of driving abilities, majority of drivers reported being confident in majority
of the driving situations, drivers with low confidence reported high avoidance for
parallel parking, night driving and driving at night in the rain while drivers with high
level of confidence reported low levels of avoidance. In addition to them, review of this
findings support the idea that self-confidence is a good predictor of self-regulatory
practices and avoidance behaviors more than cognitive declines (Baldock, Mathias,
McLean, & Berndt, 2006; Charlton, et al., 2006; Devlin, & McGilivray, 2013,
Charlton, Oxley, Fildes, Oxley, & Newstead, 2003).

In addition to these findings, previous crash numbers, traffic related stress, reduced
travel needs, availability of second drivers, availability of public transport, being
married, divorced or widowed, having active lifestyle and driving experience are the
other factors that the studies found effects on avoidance and self-regulatory behaviors
of especially older drivers (Charlton et al., 2006; Hakamies-Blomqwist, & Wahlstrom,
1998; Vance, et al., 2006; Braitman, & Wiliams, 2011). The literature findings about
the factors that are related with self-regulatory driving behaviors are summarized in

figure 6.
1.4.3 Summary of the Findings about Self-Regulatory Driving Behaviors

In this study, self-regulatory behaviors will be placed as mediator between distal and
proximal context because these behaviors are adaptive strategies for the drivers when
they feel unsafe or uncomfortable and older drivers’ literature shows that drivers use
these practices to compensate their age characteristics. Although, the previous studies
about self-regulatory driving behaviors are mostly about older drivers, younger drivers

may be also used these strategies to compensate their general characteristics that are
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related to their accident involvement rate. In order to place self-regulatory driving

behaviors correctly, literature findings about the factors behind self-regulatory

FACTORS
o Age
DRIVING
e Gender SELF-
. Heglth_and Func_tlonal Ab_ll_ltles (g.g. functlonal__ |:> REGULATION
limitations, medical conditions, visual and cognitive -
functioning, etc.)

o Driving abilities and awareness about them

e Driving Confidence

e Previous Crash Numbers, Traffic Related Stress,
Reduced Travel Needs, etc.

Figure 6. Summary of the Findings about Driving Self-Regulation

behaviors are discussed in the previous section. Although, type of self-regulatory
driving behaviors and the factors related to self-regulatory behaviors are mostly
generalized for older driver population, for this present study the information gives idea

how to place this practices for younger driver model.

Literature findings about general characteristics of older and younger drivers and the
possible underlying factors behind self-regulatory practices show that some similar
factors that make easier to shape older and younger drivers behavioral mechanism that
may be related to accident involvement rate. Therefore, with the combination of the
information the model may be shaped as Figure 7.After this part, possible proximal
factors that are directly related to accident involvement rate of older, younger drivers
will be discussed, and after this part, all the information will be placed in the proposed

model.
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1.5. Aberrant Driving Behaviors

In the first parts of this section, after stressing the importance of human factors on
accident causation, it is stated that driver behaviors are seen as the primary cause of
accidents. Therefore, similar to mediated model of Simer, in this study driver
behaviors are investigated as proximal factors because there are direct relationships
between drivers’ style and accident causations (Lajunen, 1997; Fell, & Freedman,

2001, Siimer,).

In reality, traffic accidents are rare events and finding any causal relationship needed
systematic investigation and Reason’s study (1990) about human risk behaviors give
viable approach for understanding human behavior and accident causation (Aberg, &
Rimmo, 1998). Reason investigated human behaviors by dividing them into two
categories as violations and errors and with this idea to measure these two concept the
Manchester Driver Behaviour Questionnaire was developed by Reason and his
collogues (1990). According to Reason, there is a clear distinction about errors and
violations and in their work violations are defined as ‘deliberate deviations from those
practices believed necessary to maintain the safe operation of a potentially hazardous
system’ and errors are defined as ‘the failure of planned actions to achieve their
intended consequences’ (Reason et al., 1990; Lajunen, Parker, & Summala, 2004).
According to this work, the clear distinction between violations and errors is relying on
different mechanisms behind these two concepts. They proposed that violations are
more related to social environment of the drivers and violations reflect choices, style
and habits of the drivers, which can be categorized as intended actions. On the other
hand, errors are more related to cognitive processes and performance limits of the
drivers, which are unintended actions, and for examples while slips causes were
presented as attentional failures, possible causes of lapses were stated as memory
failures (Aberg, & Rimmo, 1998; Winter, & Dodou, 2010; Oppenheim, & Shinar,
2011).
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After this main categorization, Lawton and his collogues added new items to DBQ
scale and they divided violation category into two (1997). The violations that contain
aggressive motivation behind them are named as aggressive violations and the other
violations without aggressive motivations are named as ordinary violations (Lajunen,
Parker, & Summala, 2004). After this addition, whereas there are some studies ended
up with different categorization, aggressive violations, ordinary violations, errors and
lapses factors has been broadly replicated and accepted with different target
populations, different driving context, different traffic cultures and different
environments internationally (Ozkan, Lajunen, & Summala, 2006). Moreover, the
meta-analysis of DBQ studies show that DBQ predicted accidents both prospectively
and retrospectively with different constructs reflects the behaviors of drivers (Winter,
& Dodou, 2010). Therefore, in this study, aberrant driver behaviors are used as
proximal factors that may have direct effect on accident causation for old and young

driver groups.

Since the study of Reason, there have been too much study that investigate driver
behaviors and DBQ (Winter, & Dodou; 2010). The structure of DBQ, the relationship
between DBQ and crash involvement, traffic offences, unsafe driving behaviors,
aberrant driving behaviors of old, young drivers, motorcyclist, bus and truck drivers,
DBQ, aggressive and criminal driving behaviors, the relationship between DBQ and
occupational safety are some of the examples of the studies that may show the extend
of aberrant driver behaviors’ literature (Harrison, 2009). Although, there are too much
studies about aberrant driving behaviors, there is no studies that investigate older and
younger drivers accident liability with a framework that include aberrant driver

behaviors.

The studies about older and younger drivers show that violations are more common in
younger driver population while errors are more common in older driver population
(Ozkan, Lajunen, & Summala, 2006; Parker, McDonald, Rabbitt, & Sutcliffe, 2000).
However, the underlying mechanism behind them is not investigated deeply. With this
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idea, putting aberrant driver behaviors in a contextual model that is developed by the
literature findings about older and younger drivers both may be helpful to understand
aberrant driving behaviors underlying factors and also may be beneficial to understand

safe and unsafe acts of this age groups.
1.6 Framework of this Study

With the light of the information that is given in the previous part of this study, in this
study older and younger drivers behavioral mechanisms are investigated separately
with same constructs which were found as related with accident causation for
understanding why they are listed as risky driving population in traffic. For systematic
investigation, Contextual Mediated Model of Siimer (2003) is adapted for this study
and proposed model was named as Contextual Model of Self-Regulatory Driving

Practices.

Distal factors are determined by screening the characteristics of older and younger
drivers, also self-regulatory driving literature findings were taken into account while
deciding this specific factors. Health and functional abilities, self-rated driving abilities
and driving confidence are found as the critical factors for older and younger drivers’
behavioral mechanism that includes self-regulatory driving literature. Although, the
previous studies (e.g. Parker et al., 2001; Molnar et al., 2009) were selected target
groups as older drivers while studying these concepts by the way that are used in this
study, literature findings about younger drivers support the idea that they might be
studied for younger driver population as well. Therefore, this present study will be the
first study that investigates younger drivers’ health and functional abilities, self-rated
driving abilities and driving confidence in one study. In addition to them, this study
will be the first study that includes the comparison of older and younger drivers’ health

and functional abilities, self-rated driving abilities and driving confidence.

As it mentioned before, self-regulatory behaviors are proposed as the mediator of the

proposed model between distal and proximal context with respect to the literature
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findings about older driver self-regulatory driving behaviors. Whereas, health and
functional abilities, self-rated driving abilities and driving confidence are mentioned as
related factors for self-regulatory behaviors, self-regulatory driving behaviors and
aberrant driving behavior relation is not studied before in the scope of this study. The
only study that was similar to this study is Rimmé and Hakamies-Blomqvist (2002)
study and they investigated driving limitations and aberrant driving behaviors and did
not find any relationship between self-imposed driving limitation and aberrant driving
behaviors. Therefore, the examination of self-regulatory behavior and aberrant driving
behaviors might give more detailed information about possible safety advance of self-
regulatory behaviors in addition to them; the findings will give information about not
only older drivers’ behavioral mechanism but also younger drivers self-regulatory

behaviors that have been not studied enough.

Lastly, aberrant driver behaviors are determined as proximal factors for this study. For
understanding, safety benefits of self-regulatory driving behaviors’ and the effects of
the characteristics of older and younger drivers investigating aberrant driving behaviors
might give detailed information to understanding the reason of accident liability of
older and younger drivers retrospectively by investigating possible factors behind
behavioral mechanism. In this study aberrant driver behaviors are placed as the last
factor of the model and accidents are excluded with the reason of they are rare and
measuring them is difficult. Therefore, aberrant driver behaviors are placed for

understanding unsafe acts of older and younger drivers.

The final version of proposed model is presented in figure 8. Same model is used for
understanding older and younger drivers behavioral mechanism for comparing these
two groups behavioral trend, however, the mechanism and the factor structure of old
and young drivers may found as different from each other because these two age
groups dynamics and characteristic are different from each other as well.
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1.7 Aim of this Study

In general, the present study is aimed to investigate older and younger drivers’
behavioral mechanism with the proposed model that includes the relationships between
health and functional abilities, self-rated driving abilities, driving confidence and self-
regulation self-regulatory driving practices; Self-regulatory driving practices and
aberrant driving behaviors, and lastly health and functional abilities, self-rated driving

abilities, driving confidence and aberrant driving behaviors.
More specifically, the study has the following objectives of:

¢ Investigating the differences between older and younger drivers by comparing
the scores of health and functional abilities, self-rating driving abilities, driving
confidence, self-regulatory driving behaviors and aberrant driver behaviors in
order to examine the behavioral trend of older and younger drivers.

e Investigating the proposed contextual model of self-regulatory driving practices
which includes health and functional abilities, self-rated driving abilities, driving
confidence, self-regulatory driving behavior and aberrant driving behaviors.

o Investigating the relationships between health and functional abilities,
self-rated driving abilities, driving confidence and self-regulation self-
regulatory driving practices; Self-regulatory driving practices and
aberrant driving behaviors, and health and functional abilities, self-rated
driving abilities, driving confidence and aberrant driving behaviors for
old drivers.

o Investigating the relationships between health and functional abilities,
self-rated driving abilities, driving confidence and self-regulation self-
regulatory driving practices; Self-regulatory driving practices and
aberrant driving behaviors, and health and functional abilities, self-rated
driving abilities, driving confidence and aberrant driving behaviors for

young drivers.
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o Investigating the differences among older and younger drivers in terms

of the possible paths between factors of the proposed model.
e Adaptation of Health and Functional Abilities for Safe Driving Scale, Self-Rated
Driving Ability Scale, Driving Confidence Scale and Advanced Driving
Decisions and Patterns of Travel Scale for young drivers and Turkish drivers by

investigating their factor structure.
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CHAPTER I

METHOD

2.1 Participants

The total number of the participants that completed the present study was 258 active
male drivers living rural and urban areas of Ankara, Istanbul, izmir and Balikesir,
Turkey. There were two groups as older and younger drivers. The number of the

participants in each group was 120 older adults and 138 younger adults.

As a condition, older drivers’ age range was determined as 60 to 75. It is known that
cognitive impairments increases with age and more prominent especially for 75 and
older (Lopez et al., 2003). Therefore, in order to eliminate severe age-related
impairments effects on self-awareness, critical driving skills and self-regulatory
mechanism, the upper age limit was set as 75 for older group. In addition to them, due
to older female drivers mostly prefer driving restriction rather than self-regulation, like
other countries finding active female older drivers was difficult in Turkey, therefore
only older male drivers were included in this study (Vance et al., 2006; Gwyther, &
Holland, 2012). Moreover, young drivers should had driving license at least 3 years ago
and should been driving over 3000 km/h to participate this study. This condition was
determined in order to eliminate possible developmental factor effects and eliminate
inexperience effect. Furthermore, it is known that drivers should be cognitively mature
in order to be able to self-regulate their behavior and at least 2 year of experience is
needed for learners to use their cognitive resources appropriately (Keating, & Halpern-
Felsher, 2008; Gregersen, & Bjurulf, 1995). Lastly, because of the mechanism of older

and younger drivers were compared, after older male drivers selection, younger drivers
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were also selected as male in order to control gender effect on self-regulatory driving

practices.

Older drivers age range was between 60 and 75 (M = 65.30, SD = 4.70) with a range of
8 — 57 years of driving experience (M = 33.68, SD = 9.14). The mean value of older
adults’ last year mileage was 9,847.05 km (SD = 16,466.62) and their lifetime mileage
ranging from 4,000 to 3,000,000 km (M = 441,612.07, SD = 538,971.27). Last 3 years
accident involvement number of older drivers were ranged from 0 to 9 (M = .59, SD =
1.21) with active accidents mean value was .25 (SD = .71) and passive accidents mean
value was .35 (SD = .69).In addition to them, 105 of the older participants (87.5%)
mostly drove passenger cars, and 15 of them (12.5%) preferred other type of cars. In
terms of older drivers education level, one participant (.8%) had a doctorate degree,
nine of the participants (7.5 %) had master degree, 37 of the participants (30.8%) had
bachelor degree, 15 of the participants (12.5%) had associate degree, 22 of the
participants (18.3%) graduated from high school, 14 of the participants graduated from
secondary school and lastly, 22 of the participants (18.3%) graduated from primary
school.

Age range of younger driver group was found to be 21 to 30 and the mean value of their
age was 24.52 (SD = 2.42). The mean value of time that pass after getting driving
license was 5.41 years (SD = 2.12) and the past year mileage of younger adults mean
value was found as 13,709.19 (SD = 20,345.87). In addition to them, the lifetime
mileage was ranging from 3000 to 2,000,000 (M = 72,819.33, SD = 196,773.05). Past 3
year accident involvement number of younger drivers were ranged between 0 and 10 (M
=1.78, SD = 1.90) and the mean of active accidents was .86 (SD = 1.17) and .87 (SD =
1.18) for passive accidents. Mostly younger adults drove passenger car and 134 drivers
(97.1%) reported driving passenger car while 4 drivers (2.9 %) selected other option.
Moreover, educational information screening showed that three of them (2.2%) had
doctorate degree, 21 of them (15.2%) of them got master degree, 90 of them (65.2%)
graduated from university, 16 (11.6%) of them had associate degree, seven of them
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(5.1%) graduated from high school and lastly, one of them graduated from secondary
school. The sample characteristics of older and younger drivers sample are presented in
Table 1.1 and Table 1.2.

2.2 Data Collection Instruments

Participants received an informed consent form at the beginning of the survey package.
(see Appendix A). Participant also took a demographic information form that was
developed for getting information about participants’ age, years of driving license, total
mileage, past year mileage, last 3 years total, active and passive accident number,
education level, place of residence, and car types. (see Appendix B). The scales that

were used in the survey package are explained below:
2.2.1 Health and Functional Abilities for Safe Driving Scale

The items of the scale were a part of survey package and composed of 9 items. First
three separate items commonly used in surveys and the rest of the items were originally
developed by Molnar, Eby, Langford, Charlton, Louis and Roberts in 2013. Items that
were related to current study were adapted and translated to Turkish by three
researchers for this present study (see Appendix C). It measures self-ratings of health
and functional abilities of the participants for safe driving (e.g. “How would you rate
your overall health?”). The scale items are rated on a 7-point Likert scale (1 = Poor; 7 =

Extremely Good).
2.2.2 Self-Rated Driving Ability Scale

The Self- Rated Driving Ability Scale was originally developed by Parker, Lorraine,
Macdonald, Sutchliffe and Rabbit in 2001. It measures participants’ own ability as in a
range of driving situations and scale items were translated to Turkish by the researcher
of this study and three of her colleagues. This scale was originally developed for older

drivers but, in this study it was also used for assessing young drivers’ self-rated driving
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ability. A sample item for the scale is “How would you rate your ability to read road

signs.” In total, this scale has 14 items with no reversed coded item (see Appendix D).

Table 1.1 Sample Characteristics (N = 258)

Demographic Variables Frequencies/Percentages
Driver Groups Older Drivers Younger Drivers Total
N % N % N %
Education
Primary School 22 18.3% 0 0% 22 8.5%
Secondary School 14 11.7% 1 T% 15 5.8%
High School 22 18.3% 7 5.1% 29 11.2%
Associate Degree 15 12.5% 16 11.6% 31 12%
Bachelor Degree 37 30.8% 90 65.2% 127 49.2%
Master Degree 9 7.5% 21 15.2% 30 11.6%
Doctorate Degree 1 .8% 3 2.2% 4 1.6%
Total 120 100% 138 100% 258 100%
City of Resistance
Village 2 1.7% 0 0% 2 8%
Small Town 1 .8% 1 1% 2 .8%
District 21 17.5% 9 6.5% 30 11.6%
Small City 65 54.2% 11 8% 76 29.5%
Big City 31 25.8% 117 848% 148 57.4%
Total 120 100% 138 100% 258 100%
Type of Vehicle
Passenger Car 105 87.5% 134 97.1% 239 92.6%
Other Type of Cars 15 12.5% 4 2.9% 19 7.4%
Total 120 100% 138 100% 258 100%
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All items were rated 5-point response scale ranging from very poor to very good, and

higher means indicate higher driving ability.

The Cronbach’s alpha coefficient for this 5-item scale was found to be .91 in the
original study and it was one factor in the original study (Parker et al., 2001). For this
study before the main analyses, factor analyses was done for younger and older drivers
separately and the Cronbach’s alpha values of the factors was reported in the next parts

of this study.
2.2.3 Driving Confidence Scale

In order to assess drivers’ confidence level while driving, Driving Confidence Scale
was used in this present study. It was composed of 12 items that were developed by
Parker, Lorraine, Macdonald, Sutchliffe and Rabbit in 2001. The scale is five-point
response scale (1 = Very Poor; 5 = Very Good) and “Not Applicable” was the sixth
response option label. Sixth response option was designed to eliminate from the
analyses participants with no experience of the situation listed. First seven items were
related to nervousness level of the participants in a range of driving situation and further
three items asked how relaxed, stress and confident participants usually felt while
driving. Reverse item coding was necessary 9 of the 12 items of the scale. “When
driving, how relaxed do you usually feel?”, “When driving, how confident do you
usually fell?” and “When you are driving and things happen quickly, giving you little
time to thing, how calm do you remain?” items were not reversed coded. All items
translated and adapted to Turkish by researcher of this present study and her three

colleagues. (see Appendix E).

This scale gave an alpha coefficient of .87 in the original study of Parker, Macdonald,
Sutcliffe, and Rabbit in 2001. In this present study, the factor structure was checked
before the main analyses and with Cronbach’s alpha scores were reported with respect

to these analyses in the result part of this study.
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2.2.4 Revised Version of Advanced Driving Decisions and Patterns of Travel Scale
(ADDAPT)

ADDAPT was designed to measure reported self-regulation at multiple levels of driver
performance and decision-making. It includes tactical, strategical and life-goals levels
and developed by Molnar, Eby, Roberts, Louis and Langford in 2009. There were other
parts of this survey package, but in this study only the main subscales that measure life-
goal, tactical and strategical levels of driver self-regulation with yes/no options were
included. Moreover, to get more information about participants’ exposure changes, a
part was included to this section and generally, they measure if the participant reduced
driving during the past year, how and why they reduced their driving patterns. In total
this scale has 25 items with 2 exposure items. All the items were answered with respect
to Yes/No options (see Appendix F). The original survey package is computer based
and English, for this study it was adapted as paper-pencil survey and it was translated to

Turkish by the researcher and three of her colleagues.

In the original scale, life goal level of this scale examines drivers’ lifestyles-related
changes during the past year that could have an impact of their driving patterns. This
level has 3 items that are related to moving to new location, purchasing new car and
starting exercise program. At the strategical level, higher levels of decisions about
driving (such as trip goals, route and risk analysis) were measured. In this part, there are
15 items measured participant’s avoidance behavior at night, in bad weather, on busy
roads, in unfamiliar areas, alone, at night in bad weather, during rush hour traffic, on the
freeway and while making unprotected right turns and reversing. Moreover, participants
were also asked whether they planned their route before trip, made a practice run,
combined trips, and brought passenger for helping navigate. Lastly, tactical level has 7
items and it includes responses and maneuvers with respect to the conditions in traffic
(such as gap acceptance, passing and turning). The questions of this level is about
avoidance behavior various in-vehicle distractions while driving, including chatting

with passengers, eating, reading a road map, changing radio stations, talking on a
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mobile phone, or personal grooming. Moreover, participants’ were asked to compare
their past and today vehicle distance between their car and the car ahead of them
(Molnar, 2013).

In this present study, after doing simplification and adaptation from the original scale,
factor structure analyses were done before the main analyses and new factor structure

and reliability values were reported in the result section.
2.2.5 Driver Behavior Questionnaire (DBQ)

Driver Behavior Questionnaire was used to measure aberrant behaviors of drivers and it
was originally developed by Reason, Manstead, Stradling, Baxter and Campbell in
1990. This questionnaire consists of 28 items and 4 subscales (aggressive violation,
ordinary violation, errors, and lapses). It includes eight slips and lapses, eight errors,
eight ordinary and four aggressive violations (see Appendix G). Participants were asked
to indicate how often they committed each of the 28 behaviors in the previous year on a

six-point scale (0 = Never; 5 = Nearly All the Time).

The Turkish translation and the factor structure of this scale have been validated by
Lajunen and Ozkan for non-professional drivers in 2004 and in this present study this
Turkish version of DBQ was used to measure aberrant behaviors of old and young
drivers. The reliability values of these subscales were reported as .81 for errors, .56 for
lapses and slips, .86 for ordinary violation and .71 for aggressive violations (Lajunen, &
Ozkan, 2004).

In this present study, Cronbach’s alpha values of subscales were reported as .72 for
error, .73 for lapses and slips, .84 for ordinary violations, and. 71 for aggressive
violations. When reliability analyses of older drivers’ were calculated, error subscale
alpha value was found .71, lapses and slips subscale was found .77, ordinary violation
scale alpha value was found .78 and aggressive violation subscale alpha value was

found. 65. Lastly, in terms of reliability analyses of young drivers’ data, alpha value of
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error subscale was found as .73, alpha value of lapses and slips subscale was found as
.70, alpha value of ordinary violation subscale was found as .82 and alpha value of
aggressive violation subscale was found as .71.

2.3 Procedure

Prior to data collection, permission was taken from METU Human Subjects Ethics
Committee (HSEC). As stated before, the data of this present study was collected from
active drivers who have been living rural and urban areas of Ankara, Istanbul, Izmir and
Balikesir. The participants were involved in the study on a voluntary basis, and they
were informed about the aim and the content of the study by the informed consent
before the survey package application. Moreover, the participants were also informed

that the data collected by this survey package would be used for a master thesis study.

The data of this present study was collected with two parts. Firstly, older drivers’ data
was collected and then younger drivers’ data collection part started. The survey package
including the demographic information questions, health and functional abilities for safe
driving scale, self-rated driving ability scale, driving confidence scale, scale and driver
behavior questionnaire were distributed to older and younger driver sample in the same
order. The survey package administration for older driver sample was conducted by the
researchers herself. Researcher collected data of older driver sample from Izmir,
Istanbul and Balikesir via snowball sampling procedure. Participant number was
determined as minimum 89 for older (power = .95, a = .05, 5 predictors) and 89 for
younger driver sample (power = .95, a = .05, 8 predictors) with effect size value as 0.15
for both of the groups. This analysis were done with respect to Power Analysis and
sample size was calculated by G*Power statistical software (Faul, Erdfelder, Buncher,
& Lang, 2009). The survey package was distributed to 200 active drivers age between
60 and 75 and 120 of them were returned (return rate of %60). After this phase end,
younger drivers’ data had been started to collected. Younger drivers’ data were

collected from Middle East Technical University and online survey via Internet.
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Students of METU who completed the survey received bonus points for their final
grades. 280 survey package sheets were distributed to drivers under the age of 30 and
138 of them were returned to researcher (return rate of %49.28). While 89 of the
younger drivers were the students or the academicians of METU, 49 of them were filled

the questionnaire via Internet.

All the data of this study were collected over a one and half month period, starting from
8 April and ending of May. Data collection procedure followed with respect to the
ethical guidelines and name of the participants and personnel information were not been
asked to the participants for anonymity, only participants signature was requested in

order to indicate voluntary participation to the study.
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CHAPTER 111

RESULTS

In this chapter, results of the analyses are presented in six different parts. In the first
part, data screening and cleaning procedure are described. In the second part descriptive
information about the study variables are provided. In the third part, principal axis
factoring analyses that showed factor structure of self-rated driving abilities, driving
confidence and driving self-regulation measures are described due to the fact that the
first application of Turkish sample of these scales. In the fourth part, descriptive
statistics and bivariate correlations among variables are presented. In the firth part,
model testing results for old and young drivers are provided. In the sixth part, results of

hierarchical regressions are presented.

3.1 Data Screening and Cleaning

Prior to main analyses, data screening and cleaning procedure was done in order to
enhance the accuracy and the quality of the data. Firstly, out of range values and
inaccurate data entries were checked. Any out of range values were not be found and
inaccurate data entries were corrected. After this procedure, missing values screening
were done. The participants who have four or more missing values in any scales were
excluded from the study and after this method, missing values were found to be less
than 5% of all the participants on all variables. According to Tabachnick and Fidell
(2006), if the missing values are less than 5% of all participants on all variables, all
methods can be used to handle missing values. Therefore, in this study missing values

were entered the further analyses as missing and pairwise deletion method was used in
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the main analyses. After missing values screening, univariate and multivariate outliers
of old driver sample, univariate, and multivariate outliers of young driver sample were
identified separately. One of the cases was deleted in older driver data that was both
univariate and multivariate outlier based on Mahalonobis distance (3> > 25.18, p <
.005). Except for this outlier, none of the cases was deleted in these two different data
sets and further analyses were conducted with the remaining 119 older drivers and 138

younger drivers.
3.2 Factor Structures of the Scales Used

In this part, factor structures of Health and Functional Abilities for Safe Driving Scale,
Self-Rating Driving Ability Scale, Driving Confidence Scale and Revised Version of
Advanced Driving Decisions and Patterns of Travel Scale were tested in order to
examine Turkish drivers sample factor loadings. Factor structure examinations of these
scales were done separately for old and young sample in each scale in order to find the
differences between cases.

3.2.1 Health and Functional Ability for Safe Driving Scale Factor Structure

This scale adapted from Parker, Lorraine, Macdonald, Sutchliffe study and for this
study factor structure of nine items was tested for Turkish driver sample. Factor

structure examination was done old and young driver sample, separately.

Older driver sample with 119 cases was tested by a principal axis factoring analysis
(PFA) with promax rotation was performed and one factor was found according to
Kaiser Criterion. Examination of scree plot also suggested one factor and it explained
46.46% of the variance. There were no cross loading items and values lower than .30
(see Table 2.1).

After older driver, factor structure examination, younger driver sample with 138 cases

was tested. A PFA with promax rotation was performed. Results showed that according
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to Kaiser Criterion, three factors explained 52.07% of the variance. For the next step,
examination of extraction eigenvalues and the scree plot was performed and both of
them, suggested a two factor solution, therefore A PFA with promax rotation was run
again by forcing the factor number as two with the cut-off values lower than .30. This
analysis show that two factor solution explained 40.98% of the variance. After this step
to confirm the two-factor solution, a parallel analysis (PA) which was developed by
Lautensclager in 1989 was performed by using the RanEigen computer program and the
PA suggested two factor solutions for young sample, as well. There were five items in
the first factor and three items in the second factor. One item, which was “Your
strength, flexibility, or general mobility”, loaded to two factors; therefore, it was
decided to drop this item.

First factors’ content generally was about functioning therefore these five items’ factor
was named as functioning, it explained 29.42% of the variance, and Cronbach’s alpha
value was found to be .71. Second factor was generally about mobility and it was
named as mobility. In addition to them, this three item factor explained 11.55% of the
variance and the Cronbach’s alpha value of this factor was .66. All the loading values
of the items on factors, percent of the variance, eigenvalues and the reliabilities of the
factors can be seen in Table 2.2.

3.2.2 Self-Rated Driving Ability Scale Factor Structure

In the Parker, Lorraine, Macdonald, Sutchliffe study thel4 item Self-Rated Driving
Ability Scale was made up of one factor. For this study, factor structure was also tested

for Turkish old and young driver sample.

Firstly, older drivers sample consist of 119 cases was tested. A PFA with promax
rotation was done on 14 items. According to Kaiser Criterion, two factors explain
47.73% of the variance. After that, examination of extraction eigenvalues and the scree
plot the one factor solution were suggested. Therefore, by forcing the factor number as

one, PFA was run again. With this analysis, one-factor solutions explained 42.07% of
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the variance. After this step to confirm the one factor solution, a PA was performed and
the PA also suggested one factor solutions for young sample. After a cut-off .30 factor
loadings, no items were needed to dropped, so the decision was made as one factor for

this scale as the original for older drivers (see Table 3.1).

Table 2.1
Older driver sample - factor loadings based on principal axis factoring analysis with

promax rotation for 9 items of Health and Functional Ability for Safe Driving Scale (N

=119)
Items Factor 1
8- Your strength, flexibility, or general mobility .84
7- Your ability to concentrate on more than one thing at a time 75
6- Your ability to remember things 12
5- Your ability to see during the night .68
4- Your ability to see during the day .66
1- Your overall health .66
3- Your ability to climb two flights of stairs .66
9- Your ability to drive safely compared to other drivers your age 57
2- Your ability to walk one kilometer 49
Eigenvalues 4.18
Percent of explained variance 46.46%
Reliability .87

Note. Factor loadings < .3 are suppressed.
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Table 2.2

Younger driver sample - factor loadings based on principal axis factoring analysis with
promax rotation for 9 items of Health and Functional Ability for Safe Driving Scale (N
=138)

Items Factor 1° Factor 2
6- Your ability to remember things .61
7- Yqur ability to concentrate on more than one thing at .69

atime
5- Your ability to see during the night 47
4- Your ability to see during the day 40
9- Your ability to drive safely compared to other drivers .38

your age
2- Your ability to walk one kilometer 17
3- Your ability to climb two flights of stairs 74
1- Your overall health 43
Eigenvalues 2.64 1.04
Percent of explained variance 29.42% 11.55%
Reliability 71 .66

Note. Factor loadings < .3 are suppressed. ® Factor labels. Factor 1= Functioning, Factor 2= Mobility.

In the second step, factor structure for younger driver was checked. As older driver
sample factor structure examination, a PFA with promax rotation was performed for
138 cases. Four factors were found with respect to the Kaiser Criterion and these four
factors explain 53.36% of the variance in total. However, there were three factors that
eigenvalues greater than one. Moreover, the scree plot and conceptual content of the

items suggested a three-factor solution that was also supported by PA. Therefore, the
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PFA was run again by forcing the number of factors three for young driver sample with
a cut-off .30 factor loading. After this analysis, two items that are “To stay alert for long
periods while driving” and “To recognize when your attention has wandered” did not

load on any factor.

Seven factors were load to Factor 1 and this factor explained 33.81% of the variance.
The content of this factor related to decision-making, response time, attention and
judgment while driving, so it was named as Driving Cognitive Abilities. The second
factor was consist of two factors and explained 7.94% of the variance. The items in this
factor were related to route finding and route memory, therefore this factor was named
as Navigation Abilities. Lastly, three items were loaded to factor 4 and 7.1% of the
variance explained by it. The items generally were related to vision and it was named
as Vision Abilities. In total, with three factors, 48.85% of the variance was obtained for
young driver sample and the factor structure found different from old driver sample and
the original study. All the loading values of the items on factors, percent of the variance,
eigenvalues and the reliabilities of the factors can be seen in Table 3.2.

3.2.3 Driving Confidence Scale Factor Structure

This scale composed of 12 items and in the original study done by Parker, Lorraine,
Macdonald, Sutchliffe it had one factor. In order to test Turkish sample factor structure

PFA was performed separately for older driver sample and young driver sample.

Older driver driving confidence cases were tested via PFA with promax rotation. Kaiser
Criterion showed up three factors. These three factors explained 59.43 of the total
variance. However, it was observed that there were two factors that eigenvalues greater
than one and scree plot also suggested a two factor solution for older drivers’ cases of
this scale. Therefore, PFA with promax rotation was performed again by forcing the

factor number as two.
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Table 3.1
Older driver sample - factor loadings based on principal axis factoring analysis with
promax rotation for 14 items of Self-Rated Driving Ability Scale (N = 119)

Items Factor 1
11- To recognize when your attention has wandered 75
12- To judge the speed of oncoming traffic 12
10- To stay alert for long periods while driving .70
3- To notice vehicles, pedestrians, etc. out of the corner of your .68
eye

6- To make decisions quickly in traffic .66
2- To judge gaps in traffic .65
1- Toread road signs .65
14- To reverse park into confined space .63
4- To see clearly in low light conditions .63
5- To see clearly in bright light conditions .61
13- To divide your attention between two tasks .59
9- To follow a route travelled only once before, from memory .58
7- To react quickly in traffic .58
8- To navigate efficiently an unknown area .56
Eigenvalues 5.89
Percent of explained variance 42.07%
Reliability .90

Note. Factor loadings < .3 are suppressed.
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Table 3.2

Young driver sample - factor loadings based on principal axis factoring analysis with

promax rotation for 14 items of Self-Rated Driving Ability Scale (N = 138)

Items Factor 1°  Factor2  Factor 3
7- To react quickly in traffic .89

6- To make decisions quickly in traffic .84

13- To divide your attention between two tasks 71

14- To reverse park into confined space .70

12- To judge the speed of oncoming traffic .62

2- To judge gaps in traffic 42

1- To read road signs 34

8- To navigate efficiently an unknown area .95

9- To follow a route travelled only once before, .78

from memory

4- To see clearly in low light conditions .83

5- To see clearly in bright light conditions .82

3- To notice vehicles, pedestrians, etc. out of .32
the corner of your eye

Eigenvalues 4.73 1.11 .99

Percent of explained variance 33.81% 7.9% 7.1%

Reliability .83 .84 73

Note. Factor loadings < .3 are suppressed.  Factor labels. Factor 1= Driving Cognitive Abilities, Factor

2= Navigation Abilities, Factor 3= Vision Abilities.
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After this analysis, two factors explained 51.68% of the variance and PA was confirmed
two factors solution as well. After suppressing the factor loadings value lower than .30,
no item was dropped. Conceptually, driving confidence of older driver was separated as
confidence negative feelings and positive feelings that revealed the confidence level in
traffic settings. The first factor included nine items, it was named as negative feelings,
and it explained 41.83% of the variance. In addition to them, the second factor was
contained three items that was explained 9.8% of the variance and named as positive
feelings. The loading values of the items on factors, percent of the variance, eigenvalues
and the reliabilities of the factors for driving confidence questionnaire of older driver

sample can be seen in Table 4.1.

After Turkish older driver driving confidence factor structure examination was
obtained, younger drivers’ were examined. A PFA with promax rotation was exposed
to young drivers’ cases. It was performed for the 138 cases on 12 items with the .30 cut-
off values. This analysis showed that there were two factors and these two factors
eigenvalues were greater than one. After that, scree plot and content examination were
done and they were also suggested two factors. In addition to them, to confirm this two
factor solution PA was applied and it was suggested two factors as well. In total, two
factors explained 44.90% of the variance, and before named the factors cross-loading
items screening was done and, “How nervous do you usually feel when driving in heavy
traffic?” item was decided to be dropped. After that factors content was evaluated in
order to be named them. The first factor explained 34.36% of the variance and it
contained five items. The items were generally asked nervousness level of the
participants in specific situations in traffic; therefore, this factor was named as
situational confidence. The second factor was consisting of six items and it explained
10.54% of the variance. The content of this factor was broadly about general traffic
situations and this factor was named as general confidence. The loading values of the
items on factors, dropped item, percent of the variance, eigenvalues, and the reliabilities

of the factors was revealed in Table 4.2.
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3.2.4 Revised Version of Advanced Driving Decisions and Patterns of Travel Scale

Factor Structure

The 25-item driving self-regulation questionnaire originally included three factors as
life-goal, strategical and tactical. For this study, factor structure was also tested in order
to be able to examine driving self-regulation dimensions of Turkish driver sample.
Factor structure examination was done separately for old and young sample as the
scales above to find the factor structure differences between groups.

A PFA with promax rotation was performed to examine self-regulation dimensions of
119 older driver cases and nine factors were found in total.  The random initial
eigenvalues compared with PA eigenvalues and this analysis suggested 2 factor
solutions while extraction eigenvalues and screeplot suggested 3 factor solutions.
Therefore, PFA with promax rotation was performed by forcing the number of factors
to two and then by forcing to three. The two-factor solution explained 19.53% of the
variance and the three-factor solution explained 23.17% of the variance. After this step,
conceptual and factor loadings examination was done. Firstly, factor loadings of three
factor solutions examined, with the cut-of .30 values, eight items were dropped. After
this step, cross-loading items were screened and there were no cross loading item was
found. Then, contents of the factors were evaluated with the rest of 17 items. It seemed
that strategical level in the original scale was separated into two in Turkish older driver
sample and tactical level was grouped like the original scale. Nine items were grouped
as factor one and eight of them were in the strategical group in the original scale. This
fist factor explained 14.11% of the variance and only the item “Do you now leave
greater distances between your car and the car ahead of you than you used to?” was
tactical item in this scale. In addition to them, its Cronbach’s alpha values found as .79.
After, the first factor, the other factor was examined. This next factor explained 5.59%

of the variance and the Cronbach’s alpha value was found as .56.
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Table 4.1
Older driver sample - factor loadings based on principal axis factoring analysis with
promax rotation for 12 items of Driving Confidence Scale (N = 119)

Items Factor 1*  Factor 2

4- How nervous do you usually feel when negotiating .84
a large roundabout?

3- How nervous do you usually feel when negotiating .82
a mini- roundabout?

1- How nervous do you usually feel when overtaking? .82

5- How nervous do you usually feel when joining a .79
motorway?

2- How nervous do you usually feel when turning .79
right?

6- How nervous do you usually feel when changing 74
lanes on a motorway?

7- How nervous do you usually feel when driving in 57
heavy traffic?

9- When driving, how stressed do you usually feel? 52

11-When you are driving and you are suddenly faced 44

with a potentially dangerous situation how flustered
do you become?

8- When driving how relaxed do you usually feel? .83
10- When driving, how confident do you usually feel? .65
12- When you are driving and things happen quickly, 52
giving you little time to think, how calm do you
remain?
Eigenvalues 5.20 1.18
Percent of explained variance 41.83% 9.85%
Reliability .90 .69

Note. Factor loadings < .3 are suppressed. ® Factor labels. Factor 1= Confidence Negative Feelings, Factor
2= Confidence Positive Feelings.
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Table 4.2
Young driver sample - factor loadings based on principal axis factoring analysis with
promax rotation for 12 items of Driving Confidence Scale (N = 138)

Items Factor 1° Factor 2
4- How nervous do you usually feel when negotiating a .87
large roundabout?
3- How nervous do you usually feel when negotiating a .85
mini- roundabout?
5- How nervous do you usually feel when joining a .70
motorway?
2- How nervous do you usually feel when turning right? .70
6- How nervous do you usually feel when changing .67

lanes on a motorway?

8- When driving how relaxed do you usually feel? 74
10- When driving, how confident do you usually feel? .60
9- When driving, how stressed do you usually feel? 59
12- When you are driving and things happen quickly, 52
giving you little time to think, how calm do you
remain?
1- How nervous do you usually feel when overtaking? 45
11- When you are driving and you are suddenly faced 33

with a potentially dangerous situation how flustered
do you become?

Eigenvalues 4.12 1.26
Percent of explained variance 34.36% 10.54%
Reliability .85 72

Note. Factor loadings < .3 are suppressed. * Factor labels. Factor 1= Situational Confidence, Factor 2=
General Confidence.
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Four items were tactical level items in the original scale and they grouped in the same
factor as factor two after the analysis. In the last group, there were four items and it
explained 3.45% of the variance. Three of them strategical level item and one of them
was life-goal level item in the original study. However, this last factor’s reliability was
found as .13, therefore it was decided to run the whole analysis by forcing the factor
number as two. Content of the factors made more sense in two-factor solution. Tactical
and strategical level items were divided more clearly and the Cronbach’s alpha values
were more satisfied. Therefore, the decision was made as a two factor solution for older
driver sample. Item loadings lower than .30 values, and cross loading items were
dropped, These dropped items were “Do you usually make a practice run ahead of time
to become familiar with your route?”, “Do you usually plan your trip ahead of time,
including writing down your route?”, “ Do you try to avoid reversing?”, “During the
past year, have you begun a regular exercise program or fitness routine?”, “Do you
reduce your overall travel by combining several trips into a single outing?”, “Do you try
to avoid driving on the freeway?”, “At intersections where there is no right turn arrow,
do you try to avoid making right turns across oncoming traffic?”, “While driving, do
you try to avoid reading a road map?”, “During the past year, have you reduced the
amount of driving you do in any way?”, “While driving, do you try to avoid personal
grooming?”, “During the past year, have you moved to a new location?”, “During the
past year, have you bought a different car?”. After excluded this low value items, there
were 13 items left. First factor was included eight strategical self-regulatory behaviors
and one tactical driving self-regulatory behavior; therefore, it was named as strategical
level. The Cronbach’s alpha value was .79 and it explained 14.05% of the variance. The
other factor consisted of four tactical driving self-regulatory behaviors; therefore, it was
named as tactical level. The loading values of the items on factors, dropped items
percent of the variance, eigenvalues and the reliabilities of the factors for older driver
sample can be seen in Table 5.1.

59



Table 5.1

Older driver sample - factor loadings based on principal axis factoring analysis with
promax rotation for 25 items of Revised Version of Advanced Driving Decisions and
Patterns of Travel Scale (N = 119)

Items Factor 1° Factor 2

8- Do you try to avoid driving on busy roads? 7

12- Do you try to avoid driving in rush hour traffic? .69

7- Do you try to avoid driving in bad weather? 677

11- Do you try to avoid driving at night in bad weather? .63

5- Do you try to avoid driving at night? .61

9- Do you try to avoid driving in unfamiliar areas? 52

10- Do you avoid driving alone? 39

25- Do you bring along a passenger specifically to help .35
you navigate?

24- Do you now leave greater distances between your car 31
and the car ahead of you than you used to?

16- While driving, do you try to avoid eating? .67

15- While driving, do you try to avoid chatting with 57
passengers?

19- While driving, do you try to avoid talking on a mobile .55
phone?

18- While driving, do you try to avoid changing the radio 37
stations?

Eigenvalues 3.51 1.37

Percent of explained variance 14.05% 5.48%

Reliability .79 .56

Note. Factor loadings < .3 are suppressed. ® Factor labels. Factor 1=Strategical Level, Factor 2= Tactical
Level.
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For young driver sample, as older driver sample, PFA with promax rotation was
performed on 25 items. According to Kaiser Criterion, nine factors explaining 43.04%
of the variance were found. However, examination of extraction eigenvalues and the
scree plot suggested the three-factor solution. Therefore, by forcing the factor number
as three, a PFA was run again. With this analysis, three-factor solutions explained
24.36% of the variance. After this, to confirm the three-factor solution, PA was
performed. The PA suggested three factor solutions for young sample, as well. After
this step, factor loadings were examined and eight items were dropped because the
values of these items were lower than .30 and cross loading items were excluded. There
were 15 items left whole scale for young driver sample. In the next step, contents and
the reliabilities of the factors for young driver sample were assessed. First factor mostly
was formed by tactical level items in the original scale, six items were tactical self-
regulatory behavior, and two items were strategical regulatory behavior. This factor was
found to explain 13.77% of the variance and with respect to the reliability check; the
Cronbach’s alpha value was found. 71. In addition to this factor, as older driver sample
strategical level of the original scale was divided as two factors. Second factor consisted
of four items and it was explained 6.84% of the variance and Cronbach’s alpha values
was .76. The last factor explained 3.74% of the variance and included three items. Two
items were originally strategical self-regulatory behavior and one item was tactical self-
regulatory behavior. The Cronbach’s alpha values were found to be .40. After these
content and reliabilities check, it was decided to run the PFA analysis with promax
rotation by forcing the factor number as two. The result was evaluated and the two
factor solution made more sense with respect to the content and factor separation.
Moreover, by forcing to 2 factors, cross loading items were not existed. On the other
hand, nine items were dropped because of low values. These items were “Do you
reduce your overall travel by combining several trips into a single outing?”, “Do you
usually plan your trip ahead of time, including writing down your route?”, “Do you try

to avoid driving at night?”, ”During the past year, have you reduced the amount of
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driving you do in any way?”, “Do you avoid driving alone?”, “Do you try to avoid
driving in unfamiliar areas?”, “During the past year, have you moved to a new
location?”, “During the past year, have you bought a different car?”’. With the left items,
as older driver sample, young driver self-regulatory behaviors were also grouped as
tactical and strategical. The first factor was tactical level and consisted of six tactical
self-regulatory behaviors and three strategical self-regulatory behaviors. The
Cronbach’s alpha value was .73 of this level and it explained 13.59% of the variance.
The second factor was strategical level and it included seven strategical self-regulatory
behaviors. The Cronbach’s alpha value was .76 and it was found that this factor
explained 6.59% of the variance. All the factor loadings, percent of the variance,
eigenvalues and the reliabilities of the factors for young drivers’ self-regulatory

behavior in traffic can be seen in table 5.2.

The possible reasons of dropped items in each scales item distributions and factor

naming were discussed in the discussion section in detailed.

3.3 Descriptive Statistics and Bivariate Correlations
3.3.1 Bivariate Correlations between Study Variables of Older Drivers

Means, standard deviations, number of items and the correlation matrix were calculated
separately for older and younger driver groups. Older drivers sample descriptive
statistics and the correlation matrix of study variables is presented in Table 6.1. and
younger driver group descriptive statistic and the correlation matrix is presented in
Table 6.2.

The bivariate correlations between study’s variables were examined for older driver

sample. Firstly, significant relationships of demographic variables were tested.
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Table 5.2

Young driver sample - factor loadings based on principal axis factoring analysis with promax
rotation for 25 items of Revised Version of Advanced Driving Decisions and Patterns of Travel
Scale (N = 138)

Items Factor 1% Factor 2
19- While driving, do you try to avoid talking on a mobile .69
phone?
16- While driving, do you try to avoid eating? .64
18- While driving, do you try to avoid changing the radio .53
stations?
22- Do you usually make a practice run ahead of time to 47

become familiar with your route?

15- While driving, do you try to avoid chatting with 44
passengers?

17- While driving, do you try to avoid reading a road map? 43

6- At intersections where there is no right turn arrow, do you 41

try to avoid making right turns across oncoming traffic?

20- While driving, do you try to avoid personal grooming? 40
25- Do you bring along a passenger specifically to help you .39

navigate?
8- Do you try to avoid driving on busy roads? 75
12-Do you try to avoid driving in rush hour traffic? .64
9- Do you try to avoid driving in unfamiliar areas? .57
11- Do you try to avoid driving at night in bad weather? 46
14- Do you try to avoid reversing? 45
Eigenvalues 3.40 1.65
Percent of explained variance 13.59% 6.59%
Reliability 73 .76

Note. Factor loadings < .3 are suppressed.  Factor labels. Factor 1=Tactical Level, Factor 2= Strategical
Level
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The examination of age and the main study variables relationship showed that age was
positively related to tactical self-regulatory behavior (r = .22, p < .05) and negatively
related to ordinary violation (r = -.27, p < .01). After age, last 3 year accident
involvement scores were examined, and it was found that last 3 year accident
involvement scores were positively correlated with positive feelings of confidence (r =
23, p < .01) and positively correlated with errors while driving (r =. 20, p < .05).
When significant correlates of last year mileage was examined, it was found that last
year mileage was positively related to self-rated ability (r = .26, p< .01) and negative
feelings of confidence (r = .24, p< .01). Moreover, last year mileage was negatively
related to strategical self-regulatory driving behaviors (r = -.27, p < .01) and lapses (r =
-21,p<.05).

After demographic variables, health and functional abilities were examined. It was
found that health and functional abilities were positively related to self-rated abilities (r
= .56, p < .01) and negatively related to strategical self-regulatory driving behaviors (r
= -.38, p < .01), ordinary violations (r = -.22, p < .05), errors (r = -.34, p < .01), and
lapses (r = -.48, p <.01).

The relationships between self-rated abilities and confidence related factors showed that
self-rated abilities were positively related to negative feelings of confidence (r = .47, p
< .01), and positively related to positive feelings of confidence (r = .42, p < .01).
Moreover, there were negative relationships between health and functional abilities and
strategical self-regulatory driving behaviors (r = -.53, p < .01). In addition to them,
negative correlations were found between health and functional abilities and aggressive
violation (r = -.24, p < .01), ordinary violation (r = -.28, p < .01), error (r = -.45, p <
.01), and lapses (r = -.56, p <.01).

The relationship among confidence related factors were examined and negative feelings
of confidence was positively related to positive feelings of driving confidence (r = .31,

p < .01). When the associations between confidence related variables and driving self-
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regulatory behaviors were tested, it was found that negative feelings of driving
confidence negatively related to strategical self-regulatory behavior (r = -.40, p < .01),
and positive feelings of driving confidence were also negatively related to strategical
self-regulatory behaviors (r = -.32, p < .01). After this step, confidence related factors
and DBQ subscales relationships were assessed and negative feelings of driving
confidence were negatively related to ordinary violation (r = -.24, p<.01), error (r = -
44, p < .01), and lapses (r = -.48, p < .01), while positive feelings of driving
confidence negatively related to error ( r=-.21, p < .05), and lapses (r = -.25, p < .01)

scores of older drivers.

The relationships between self-regulatory behavior and DBQ subscales were also
examined, it was found that strategical self-regulation behaviors were positively related
to error (r = .30, p < .01)and lapses scores (r = .42, p < .01). In addition to them,
tactical self-regulatory driving behavior was negatively related to ordinary violation

scores of older drivers (r = -.23, p <.01).

Lastly, the associations among DBQ subscales were investigated. Aggressive violations
were positively correlated with ordinary violations (r = .47, p < .01), error (r = .38, p <
.01), and lapses (r = .31, p <.01). Ordinary violations positively correlated with error
(r =52, p <.01) and lapses (r = .56, p < .01) and errors were positively correlated with
lapses (r = .70, p <.01).

3.3.1 Bivariate Correlations between Study Variables of Younger Drivers

For young drivers bivariate correlations were also examined. When the demographic
variables were examined, age was positively related to last year mileage (r = .20, p <
.05). Last 3 year accident involvement was positively correlated with lapses scores (r =
27, p < .01). Last year mileage was positively correlated with functioning factor of
health and functional abilities (r = .16, p < .05). In addition to them there was negative

relationship between last year mileage and driving cognitive abilities (r = -.27, p < .01),

65



and positive relationship between last year mileage and navigation abilities subscale of
self-rated ability scale (r = .19, p < .05). When last year mileage and confidence
subscales associations was tested, it was found that last year mileage and situational
driving confidence positively correlated with each other (r = .18, p < .05). Last year
mileage was also negatively related with tactical self-regulatory driving behavior (r = -
28, p < .01). It is found that last year mileage was positively related to aggressive
violation (r = .20, p < .05) and ordinary violation scores of young drivers(r = .27, p <
.01).

The relationship among health and functional abilities subscales were examined, and
functioning was found positively correlated with mobility (r = .27, p < .01). After the
associations between health and functional abilities subscales and self-rated abilities
were tested. Functioning was positively related to driving cognitive abilities (r = .49, p
<.01), navigation abilities (r = .34, p <.01), and vision abilities (r = .60, p <.01). Also,
it was found that mobility was also positively correlated with driving cognitive
abilities(r = .20, p < .01), and vision abilities (r = .37, p < .01). The examination of
health and functional abilities subscales and confidence related factors showed that
functioning was positively correlated with situational driving confidence (r = .32, p <
.01), and general driving confidence (r = .32, p < .01). Moreover, in terms of self-
regulatory behaviors, functioning was also negatively related to strategical driving self-
regulatory behaviors (r = -.33, p < .01). After testing the association of health and
functional abilities factors and DBQ subscales, it was found that functioning was
negatively related with error(r = -.28, p <.01), and lapses scores (r = -.41, p <.01), and
mobility was negatively correlated with ordinary violations (r = -.10, p < .05), errors (r

=-.18, p < .05), and lapses scores of young drivers (r = -.21, p < .05).

The relationships among self-rated driving abilities were assessed. It was found that
driving cognitive abilities were positively related to navigation abilities (r = .36, p <

.01), and vision abilities (r = .47, p < .01), and navigation abilities was also positively
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correlated with vision abilities (r = .31, p < .01). Driving cognitive abilities was
positively related to situational driving confidence (r = .50, p < .01) and general driving
confidence (r = .58, p < .01). Furthermore, vision abilities was also positively
correlated with general driving confidence (r = .35, p <.01). The examination of self-
rated abilities and driving self-regulatory behaviors showed that driving cognitive
abilities were negatively related to tactical self-regulatory driving behaviors (r = -.33, p
< .01) and strategical self-regulatory behaviors (r = -.45, p <.01). There were negative
relation between navigation abilities and strategical self-regulatory driving behaviors (r
= -24, p < .01). Negative relationships were also found between vision abilities and
tactical self-regulation (r = -.16, p < .05), also vision abilities and strategical self-
regulation (r = -.19, p < .05). Self-rated abilities and DBQ subscales associations were
also examined. Driving cognitive abilities was negatively related to error (r = -.31, p <
.01), and lapses scores (r = -.38, p < .01). Similarly, vision abilities were negatively
correlated with error (r = -.24, p < .01), and lapses scores of young drivers (r = -.29, p
<.01).

The associations of confidence related factors were also examined. Situational driving
confidence was found positively correlated with general driving confidence (r = .41, p
< .01). After that confidence related factors and self-regulatory behaviors relations
were checked and situational confidence was found negatively correlated with
strategical driving self-regulatory behaviors (r = -.40, p < .01). General driving
confidence was negatively related to both tactical self-regulation (r = -.30, p <.01), and
strategical self-regulation (r = -.52, p < .01). Moreover, confidence related factors and
DBQ subscales associations were also tested and situational driving confidence found
negatively correlated with error (r = -.37, p < .01) and lapses scores (r = -.46, p < .01).
General driving confidence was also found negatively related with error (r = -.26, p <

.01) and lapses scores of young drivers (r = -.31, p <.01).
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The relationship among self-regulatory driving behaviors was checked. Tactical self-
regulatory behaviors was positively correlated with strategical self-regulation (r = .29, p
< .01). Then, driving self-regulatory behaviors factors and DBQ subscales associations
was checked. Tactical self-regulation was negatively related to aggressive violation (r =
-.30, p < .01), ordinary violation (r = -.52, p < .01), and error(r = -.19, p < .05) while
strategical self-regulation was positively correlated with error (r = .23, p < .01) and
lapses (r = .35, p <.01).

Lastly, the correlation among DBQ subscales was assessed. There were positive
relationship between aggressive violation and ordinary violation (r = .63, p < .01), and
between aggressive violation and error (r = .34, p < .01). In addition to them, the
positive correlation was found between ordinary violation and error (r = .48, p < .01),
and ordinary violation and lapses (r = .32, p < .01). In addition to them, it was found
that error and lapses were positively correlated with

each other (r = .66, p <.01).

3.4 Main Analyses

3.4.1 Comparison of Old and Young Drivers on Main Study Variables

3.4.1.1 Comparison of Old and Young Drivers on Number of Accidents

The first comparison was done for last 3 year number of accidents of old and young
drivers by controlling last year mileage of the participants. A one-way analysis of
covariance (ANCOVA) between subjects was run to check differences. According to
result, the covariate, last year mileage was not significantly related to last 3 year
accident numbers. After adjustment of last year mileage, the last 3 year accidents
numbers of older and younger drivers were significantly different from each other (F(1,
249) = 31.58, p <.01, #* =.11). It was found that younger drivers (adjusted M = .60,
SD = 1.91) significantly experienced more accidents in last 3 years than older ones
(adjusted M = 1.77, SD = 1.23).
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3.4.1.2 Comparison of Old and Young Drivers on Health and Functional Abilities
for Safe Driving Scale

The comparison of old and young driver groups on health and functional abilities was
done for each items separately because of these two groups’ factor structures were
found different in the previous analysis. The effect of group differences on health and
functional items was checked by one- way ANCOVA. The covariate was last year
mileage and all the analyses were run by controlling the effect of last year mileage

while examining group effect on each item.

In general, the analysis results were in the same direction for health and functional
abilities. The analyses of item 1 (Your overall health), item 2 (Your ability to walk one
kilometer), item 3 (Your ability to climb two flights of stairs), item 4 (Your ability to
see during the day), item 5 (Your ability to see during the night), item 6 (Your ability to
remember things), item 7 (Your ability to concentrate on more than one thing at a time),
and item 8 (Your strength, flexibility, or general mobility) showed that group
differences significantly affected the ratings of these items, separately. For these items,
it was found that younger drivers’ ratings were significantly higher than older drivers’.
Only the last item (item 9), your ability to drive safely compared to other drivers your
age, was not significantly related to group differences after controlling last year mileage
of the participants. All the analysis results of this part are presented in table 7.

3.4.1.3 Comparison of Old and Young Drivers on Self-Rated Driving Abilities
Scale

A one-way ANCOVA analysis between subject was done for measuring group
differences effect on self-rated driving ability items by controlling last year mileage of
the participants. Analyses were done separately for each item to test group differences
effect on self-rated abilities. In general, the results showed that group differences had
significant effect on self-rated abilities items. Examination of item 1 (To read road
signs), item 2 (To judge gaps in traffic), item 3 (To notice vehicles, pedestrians, etc. out

of the corner of your eye), item 4 (To see clearly in low light conditions), item 6 (To
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make decisions quickly in traffic), item 7 (To react quickly in traffic), item 8 (To
navigate efficiently an unknown area), item 9 (To follow a route travelled only once
before, from memory), item 10 (To stay alert for long periods while driving), item 12
(To judge the speed of oncoming traffic), item 13 (To divide your attention between
two tasks) showed significant group differences and the differences were in the same
direction. For these items, the significant effects were found as younger drivers’ ratings

were higher than older drivers’.

Table 7

Analysis of Covariance Summary- Comparison of Old and Young Drivers on Health
and Functional Abilities for Safe Driving Items

Source Old Young F Partial Eta
Drivers Drivers Squared
Mean Mean
1- Your overall health 5.53 6.04 15.25** .05
2- Your ability to walk one kilometer 5.84 6.29 8.11** .03
3- Your ability to climb two flights of 4.33 6.34 99.80** .28
stairs
4- Your ability to see during the day 5.65 6.30 20.15** .07
5- Your ability to see during the night 4.87 5.50 10.80** .04
6- Your ability to remember things 5.10 5.65 9.35** .03
7- Your ability to concentrate on more 4.28 5.54 31.92** A1

than one thing at a time

8- Your strength, flexibility, or 5.03 5.83 25.57** .09
general mobility

9- Your ability to drive safely 6.06 6.04 .02 .00
compared to other drivers your age

Note. * p<.05; ** p<.01. Adjusted mean scores are used.
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The analyses results also showed that there were no significant effects of group
differences on ratings of item 5 (To see clearly in bright light conditions), item 11 (To
recognize when your attention has wandered), and item 14 (To reverse park into
confined space) after controlling the effect of last year mileage of the participants. All

the values and results can be seen in table 8.

3.4.1.4 Comparison of Old and Young Drivers on Driving Confidence Scale

Driving confidence scale items were also examined for testing the effect of group
differences after controlling last year mileage of the participants. One-way ANCOVA

between subject was used to test the effect.

In this scale, there were nine reversed items and after rotated them, higher ratings mean
higher confidence level independent of direction of the questions. According to result,
the items that are item 2 (How nervous do you usually feel when turning right?), item 3
(How nervous do you usually feel when negotiating a mini- roundabout?), item 5 (How
nervous do you usually feel when joining a motorway?), item 6 (How nervous do you
usually feel when changing lanes on a motorway?), item 8 (When driving how relaxed
do you usually feel?), item 10 (When driving, how confident do you usually feel?), and
item 12 (When you are driving and things happen quickly, giving you little time to
think, how calm do you remain?) ratings were significantly affected by group
differences after controlling the effect of last year mileage of the participants. For these
items, younger participants driving confidence level was found significantly higher than

older participants’ driving confidence level.

There were no significant effect of group differences found for item 1 (How nervous do
you usually feel when overtaking?), item 4 (How nervous do you usually feel when
negotiating a large roundabout?), item 7 (How nervous do you usually feel when
driving in heavy traffic?), item 9 (When driving, how stressed do you usually feel?),

item 11 (When you are driving and you are suddenly faced with a potentially dangerous
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situation how flustered do you become?). All the values and results can be seen in table
9.

3.4.1.5 Comparison of Old and Young Drivers on Driving Self- Regulation Scale

Old and young driver samples were also examined to test the differences of driving self-
regulatory behaviors items. There were 2 answer options as Yes/No for all the items in
this scale, therefore to test the group differences Chi-Square analyses was performed.
Older and younger drivers Yes/ No answers counts, and chi square values for all the

items are displayed in table 10.

The results showed that the differences in proportions for old and young drivers are
significant for most of the items. The people who answer Yes to each item means for
this item, the participants adapt self-regulatory behavior. The comparison of groups on
item 1 (During the past year, have you moved to a new location?), item 2 (During the
past year, have you begun a regular exercise program or fitness routine?), item 3
(During the past year, have you bought a different car?), and item 25 (Do you bring
along a passenger specifically to help you navigate?) showed that Yes and No choices
of the age group were significantly different from each other. When the proportions of
the choices were assessed it was found that young drivers gave more yes answer to
these questions than older drivers. It means that younger drivers adapted these self-
regulatory behaviors more than older drivers. The significant differences between age
groups were also found for item 4 (During the past year, have you reduced the amount
of driving you do in any way?), item 5 (Do you try to avoid driving at night?), item 6
(At intersections where there is no right turn arrow, do you try to avoid making right
turns across oncoming traffic?), item 7 (Do you try to avoid driving in bad weather?),
item 8 (Do you try to avoid driving on busy roads?), item 9 (Do you try to avoid driving
in unfamiliar areas?), item 10 (Do you avoid driving alone?), item 11 (Do you try to
avoid driving at night in bad weather?), item 12 (Do you try to avoid driving in rush

hour traffic?), item 13 (Do you try to avoid driving on the freeway?),
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Table 8

Analysis of Covariance Summary- Comparison of Old and Young Drivers on Self-Rated
Driving Abilities Items

Source Old Young F Partial Eta
Drivers Drivers Squared
Mean Mean

1- To read road signs 4.07 4.33 7.40%* .02

2- To judge gaps in traffic 3.64 4.06 13.63** .05

3- To notice vehicles, pedestrians, etc. 3.95 4.16 4.28* 01
out of the corner of your eye

4- To see clearly in low light 3.34 3.64 6.19* .02
conditions

5- To see clearly in bright light 3.22 3.42 2.83 .01
conditions

6- To make decisions quickly in traffic 3.88 4.14 5.59* .02

7- To react quickly in traffic 3.70 4.14 14.79** .05

8- To navigate efficiently an unknown 3.10 3.45 6.74* .02
area

9- To follow a route travelled only 3.50 4.00 16.04** .06
once before, from memory

10- To stay alert for long periods 3.77 4.19 12.18** .04
while driving

11- To recognize when your attention 3.86 4.05 3.76 .01
has wandered

12- To judge the speed of oncoming 3.86 4.20 13.52** .05
traffic

13- To divide your attention between 3.18 3.73 19.57** .07
two tasks

14- To reverse park into confined 3.94 4.09 1.38 .00
space

Note. * p<.05; ** p<.01. Adjusted mean scores are used.
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Table 9

Analysis of Covariance Summary- Comparison of Old and Young Drivers on Driving

Confidence Items

Source Old Young F Partial Eta
Drivers Drivers Squared
Mean Mean

1- How nervous do you usually feel 3.82 3.96 1.29 .00
when overtaking?

2- How nervous do you usually feel 4.07 4,57 20.02** 07
when turning right?

3- How nervous do you usually feel 4.04 4.28 4.12* 01
when negotiating a mini-
roundabout?

4- How nervous do you usually feel 4.25 4.43 2.73 .01
when negotiating a large
roundabout?

5- How nervous do you usually feel 4.04 4.28 3.72* .01
when joining a motorway?

6- How nervous do you usually feel 4.03 4.30 4.35% .01
when changing lanes on a
motorway?

7- How nervous do you usually feel 3.39 3.55 1.25 .00
when driving in heavy traffic?

8- When driving how relaxed do you 3.65 4.01 12.79** .04
usually feel?

9- When driving, how stressed do you 3.86 4.02 1.79 .00
usually feel?

10-When driving, how confident do 3.85 4.08 4.38* .01
you usually feel?

11-When you are driving and you are 3.50 3.32 214 .00
suddenly faced with a potentially
dangerous situation how flustered
do you become?

12-When you are driving and things 3.08 3.33 4.73* 01

happen quickly, giving you little
time to think, how calm do you
remain?

Note. * p<.05; ** p<.01. Adjusted mean scores are used.
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item 15 (While driving, do you try to avoid chatting with passengers?), item 16 (While
driving, do you try to avoid eating?), item 17 (While driving, do you try to avoid
reading a road map?), item 18 (While driving, do you try to avoid changing the radio
stations?), item 19 (While driving, do you try to avoid talking on a mobile phone?), item
21 (Do you usually plan your trip ahead of time, including writing down your route?),
and item 24 (Do you now leave greater distances between your car and the car ahead of
you than you used to?) with respect to the answer of the self-regulatory behaviors.

Generally, for these items older drivers’ Yes answers were higher than younger drivers.

In addition to previous results, there were no significant differences of the answer
proportion of driving self-regulatory behaviors items for the item 14 (Do you try to
avoid reversing?), item 20 (While driving, do you try to avoid personal grooming?),
item 22 (Do you usually make a practice run ahead of time to become familiar with
your route?), and item 23 (Do you reduce your overall travel by combining several trips

into a single outing?).

3.4.1.6 Comparison of Old and Young Drivers on Driver Behavior Questionnaire

(DBQ)

In this study, the factor structure analysis was not done for DBQ because it was used in
Turkish sample in the previous study and the factor structure was determined before.
Therefore, the comparison of old and young drivers on this scale was examined for the

subscales instead of item examination.

One-way ANCOVA was done for the test the effect of group differences on the
subscales of DBQ by controlling the effect of last year mileage of the participants. After
examination, it was found that group differences significantly affected aggressive
violation of the participants (F(1, 249) = 30.82, p < .01, # *= .11). It was found that
younger drivers (adjusted M = 1.42, SD = 1.07) significantly engage in more aggressive
violation than older ones (adjusted M = .77, SD = .71). In addition to this finding, the
significant effect of groups was also found for ordinary violation (F(1, 249) = 60.27, p
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< .01, #* = .24). Younger drivers reported more ordinary violation (adjusted M = .1.13,
SD =.76) than older drivers (adjusted M = .49, SD = .50) (see Table 11).

3.4.2 Path Model Testing

For testing the proposed models, health and functional abilities, self-rated driving
abilities, driving confidence, self-regulatory driving behaviors and aberrant driver
behaviors were tested by using structural equation modeling. Lisrel 9.10 (Joreskog, &
Sorbom, 2013) with maximum likelihood estimation was used to test the proposed
model. Sample correlation matrix was used to test proposed model for older and
younger drivers sample separately. In the correlation matrix, last year mileages of the
participants were controlled.

For older drivers sample model testing were done with health and functional abilities,
self-rated abilities, negative feelings of confidence and positive feelings of confidence,
strategical level of driving self-regulatory behavior, tactical level of self-regulatory
behavior that were determined by factor analyses. Moreover, Aggressive violation,
ordinary violation, errors and lapses were also included in the model. All the models
testing were done step by step and in each step model were tested with respect to one
DBQ subscales.

The proposed models were tested as a full mediation model to be able to see all direct
and indirect effect on DBQ subscales. y2 to degrees of freedom ratio (y2 /df), root means
error of approximation (RMSEA), goodness of fit index (GFI), non-normed fit index
(NNFI) were used to evaluate the model. Contrary to proposed model, there were no
mediation effect of self-regulatory driving behavior was found between health and
functional abilities, self-rated abilities and driving confidence and aggressive violation,

ordinary violation, error and lapses scores of older drivers.
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Table 11

Analysis of Covariance Summary- Comparison of Old and Young Driver Behavior
Questionnaire

Source Old Young F Partial Eta
Drivers Drivers Squared
Mean Mean
Aggressive Violation 7 1.42 30.82** A1
Ordinary Violation 49 1.13 60.27** 24
Error .56 .68 2.80 A1
Lapses .62 12 2.67 .07

Note. * p<.05; ** p<.01. Adjusted mean scores are used.

Same procedures were applied for younger driver cases. Functioning, mobility, driving
confidence ability, navigation ability, vision ability, situational confidence, general
confidence strategical level of driving self-regulatory behavior, and tactical level of
self-regulatory behavior that were determined by factor analysis before, were added to
younger driver model test while examining the proposed model with DBQ subscales

separately.

The proposed models for younger drivers were tested as a full mediation model to be
able to see all direct and indirect effect on DBQ subscales. Contrary to what was
expected, there was only one mediation relation found for younger drivers. The only
significant path predicting lapses scores was the oncoming from strategical self-
regulation directly and situational confidence predicting significantly strategical self-
regulation behaviors that was in turn the direct effect of situational confidence on lapses

scores of younger drivers.

The relationship between lapses and situational confidence mediated by driving

strategical self-regulatory behavior was tested by mediation analyses as well. As for

testing this mediation, the steps described by Baron and Kenny (1986) were followed.
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All the regressions were done by controlling last year mileage of the participants and
there were no significant effect of last year mileage of the participants found in each
analysis. In the first regression, the relationship between lapses and situational
confidence were checked. While, last year mileage of the participants have no effect on
the lapses scores on the participants, it was found that situational confidence was
significantly predicted lapses scores (R* = .21, F(2,132) = 18.23, p < .001), which
means the participants whose feel less situational confidence reported more lapses
scores (f = -.47,t = -6.02, p <. 001). In the second regression, situational confidence
and strategical self-regulation path was examined and the result was significant (R* =
19, F(2,132) = 16.00, p < .001). It means that the participants who reported more
situational confidence showed less strategical self-regulatory behavior in traffic (5 = -
37,t=-4.79, p <.001). In the third regression, the effect of strategical self-regulation
on lapses were screened and the result was significant (R? = .13, F(2, 132) = 10.54, p <
.001). It was found that the participants who used more strategical self-regulation in
traffic scored more on lapses scores as well (f = .37, t = 4.57, p <.001). In the last step,
situational confidence and strategical self-regulation was entered both to see the effect
on lapses scores of the participants and the effect of situational confidence on lapses
scores were significant after controlling the effect of strategical self-regulation behavior
(R?* = .25, F(3,132) = 15.28, p < .001). The result of the final analysis showed that the
mediation effect was partial. For the last step, Sobel test was performed. The result of

Sobel Test was also significant with the value of 0.88 (p < .05).
3.5 Exploratory Analysis about the Pathways between Study Variables

The proposed models were not found in the previous analyses therefore to see the
relationships between variables were examined via hierarchical regression analysis for

older and younger driver samples separately.
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3.5.1 Aberrant Driver Behaviors and Self-Regulatory Driving Behaviors

Examination

In this section, aggressive violations, ordinary violations, errors and lapses variables
were tested separately to examining the possible effect of self-regulatory behaviors on
aberrant driver behaviors. Firstly, older driver sample were tested and then younger

driver sample were examined.

For the first analysis, aggressive violation scores and self-regulation behaviors of the
older drivers were tested via hierarchical regression for older driver sample. The last
year mileage of the participants were controlled and for the second step strategical and
tactical self-regulation were entered the analyses. The result showed that neither
strategical self-regulation nor tactical self-regulation were predicted aggressive
violation of the older drivers significantly. In the second analyses, ordinary violation
scores were evaluated. After controlling last year mileage of the participants, strategical
self-regulation and tactical self-regulation were entered the analyses and the result was
significant (R? = .09, F(3,112) = 4.09, p < .01). It was found that strategical self-
regulation (5 = .20, t = 2.21, p <.05) and tactical self-regulation (f = -.26, t = -2.96, p
<.005) predicted ordinary violation scores of older drivers significantly and who scored
higher on strategical and lower on tactical self-regulation was reported higher ordinary
violations. In the next analysis, error scores were assessed. After strategical self-
regulations and tactical self-regulations were entered the analyses, the results were
found to be significant (R = .10, F(3,112) = 4.27, p<.01) with controlling last year
mileage of the participants. When the unique effects were examined, it was found that
errors score of the participants were predicted positively by strategical self-regulatory
behaviors (# = .28, t = 3.00, p <.005) that is higher strategical self-regulatory means
higher error scores and there was no unique effect was found for tactical self-regulation.
The results of the hierarchical regression analyses were similar with errors for lapses
scores. It was found that strategical and tactical self-regulations were significantly
predicted lapses scores of older drivers (R? = .18, F(3,112) = 8.64, p < .001), however
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only strategical self-regulation was significantly predicted lapses scores of older drivers
after controlling last year mileage of the participants. Higher strategical self-regulation
means higher lapses scores of older drivers (f = .39, t = 4.38, p <.001). All the values

and results can be seen in table 12.1.

Younger driver’ aberrant behaviors and self-regulatory driving behaviors were also
examined. As older drivers, last year mileage of the participants was controlled in each
analysis as first step. After the analyses, it was found that strategical and tactical
driving self-regulatory behaviors significantly predicted younger drivers’ aggressive
violation scores (R? = .11, F(3,132) = 5.43, p < .005). When the unique effects were
examined, there were no strategical self-regulation unique effect was found and it was
found that the more tactical self-regulatory means less aggressive violations for younger
drivers (f = -.28, t = -3.17, p < .005). In addition to this result, younger drivers’
ordinary violation was found to be significant when strategical and tactical self-
regulation were entered the analysis (R? = .30, F(3,132) = 19.43, p < .001). The unique
effect examination showed that, while there were no strategical self-regulation unique
effect, the drivers who engaged in more tactical self-regulation was found to scored less
in ordinary violation questions (4 = -.51, t = -6.61, p < .001). Errors score were also
checked with regression analysis and the results showed that both strategical and
tactical driving self-regulatory behaviors were predicted errors in traffic (R* = .13,
F(3,132) = 6.97, p <.001).

It was found that while strategical level was positively predicted errors scores (8 = .33, t
= 3.88, p < .001), tactical level was negatively predicted errors scores of younger
drivers (f = -.26, t = -3.07, p < .005). It means younger drivers with more strategical
self-regulation engaged in more errors and more tactical self-regulation engaged in
fewer errors. Last examination was lapses and self-regulatory behaviors of younger
drivers in this part, and it was found that both strategical and tactical self-regulations
significantly predicted lapses scores for younger drivers (R*= .18, F(3,132) = 10.21, p <
.001).
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Table 12.1

Hierarchical Multiple Regression Analysis for Older Drivers Predicting Aggressive
Violation, Ordinary Violation, Errors and Lapses

Dependent Variables
Aggressive Ordinary Errors Lapses
Violation Violation
Predictor AR’ s AR® b AR p AR’ i}
Stepl .00 .00 .03 .04%*
Last Year -.30 -.04 -.17 -21%
Mileage
Step2 .04 09** .07 4%
Strategical Self- 15 20%* 28%* 39%*
Regulation
Tactical Self- 18 -.26%* -.05 -.24
Regulation
Total R’ .04 .09 10 18

Note. * p<.05; ** p<.01

The unique effect examination showed that strategical self-regulation positively
predicted lapses scores (f = .42, t = 5.15, p < .001), and tactical self-regulation
negatively predicted lapses scores of younger drivers (f = -.26, t = -3.16, p <.005). The
younger drivers who engaged in more strategical self-regulation and less tactical self-

regulation were found to show more lapses in traffic. (see table 12.2).

3.5.2 Self- Regulatory Behaviors, Health and Functional Abilities, Self-Rated

Driving Abilities, and Driving Confidence Examination

In this section, strategical and tactical driving self-regulatory behaviors were tested
separately to examining the possible effect of health and functional abilities, self-rated
abilities, driving confidence on self-regulatory behaviors. Firstly, older driver sample

were tested and then younger driver sample were examined.

87



Table 12.2

Hierarchical Multiple Regression Analysis for Younger Drivers Predicting Aggressive
Violation, Ordinary Violation, Errors and Lapses

Dependent Variables
Aggressive Ordinary Errors Lapses
Violation Violation
Predictor AR’ s AR’ b AR’ S AR’ S
Stepl 04% 07#* .00 .00
Last Year Mileage 20% 27 .08 -.03
Step2 06** 23%* A3%* 18¥*
Strategical Self- .06 .10 33%* A2%%*
Regulation
Tactical Self- -.28%* =51 -26%* -26%*
Regulation
Total R’ 11 30 13 18

Note. * p<.05; ** p<.01

The pathways from health and functional abilities, self-rated abilities, driving
confidence to self-regulatory behaviors were tested by controlling last year mileage of
the older participants. It was found that the total effect of the variables were found to be
significant (R* = .35, F(5,110) = 12.08, p < .001). When the unique effects were
screened, it was seen that self-rated driving abilities and negative feelings of confidence
were significantly predicted strategical self-regulatory behaviors of older drivers The
results showed that participants with lower self-rated abilities (5 = -.24, t = -2.15, p <
.05) and lower negative feelings of confidence (f = -.19, t = -2.12, p < .05) engaged in
more strategical self-regulatory driving behaviors. In addition to these results, it was
found that any of these variables were not predicted tactical self-regulatory behaviors

for older drivers. All the values and results can be seen in table 13.1.

Same analyses were performed for younger drivers, as well. For strategical self-
regulation, total effect of variables that were added in this part was found to be
significant (R*= .36, F(8,127) = 9.10, p < .001).
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Table 13.1

Hierarchical Multiple Regression Analysis for Older Drivers Predicting Strategical and
Tactical Self-Regulation

Dependent Variables
Strategical Self-Regulation Tactical Self-Regulation

Predictor AR’ 7 AR’ Ji}
Stepl .07* .00

Last Year Mileage 27** -.29
Step2 27** .05

Health and Functional Abilities -.18 -.05

Self-Rated Driving Abilities -.11 A2

Negative Feelings of Confidence -.19% .09

Positive Feelings of Confidence -.24% -.24
Total R’ 35 .06

Note. * p<.05; ** p<.01

The unique effects revealed that only general confidence was found to be significantly
predictors for young drivers The participants whose scores were higher in general
confidence found to scored less in strategical self-regulatory behaviors in traffic (8 = -
.36, t = -4.05, p < .001). For the second examination was done for tactical level and
while total effect of the variables were found to be significant after controlling last year
mileage of the participants, none of the variables that are related to health and
functional abilities, self-rated abilities and driving confidence were found to be
significantly related to tactical self-regulatory driving behaviors for young drivers (R
=.18, F(8,127) = 3.54, p <.005). All the values and results can be seen in table 13.2.

3.5.3 Aberrant Driver Behaviors, Health and Functional Abilities, Self-Rated

Driving Abilities, and Driving Confidence Examination

In this section, aggressive violations, ordinary violations, errors and lapses variables
were tested separately to examining the possible effect of health and functional abilities,
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self-rated abilities, driving confidence on self-regulatory behaviors. Firstly, older driver

sample were tested and then younger driver sample were examined.

Table 13.2
Hierarchical Multiple Regression Analysis for Younger Drivers Predicting Strategical
and Tactical Self-Regulation

Dependent Variables
Strategical Self- Tactical Self-Regulation
Regulation
Predictor AR® B AR® s
Stepl 05%* 08**
Last Year Mileage -23%* -.26%*
Step2 J31xE 09**
Functioning -.17 .08
Mobility -.02 .02
Driving Cognitive Abilities -.09 -.23
Navigation Abilities -.05 -.00
Vision Abilities .16 -.05
Situational Confidence -.16 .09
General Confidence -36%* 18
Total R 36 18

Note. * p<.05; ** p<.01

The pathways from health and functional abilities, self-rated abilities, driving
confidence to aberrant driver behaviors were tested via hierarchical regression by
controlling last year mileage of older participants. For aggressive violation the result
was not significant and for ordinary violations the result was significant but none of the
variables were entered the analysis predicted significantly aggressive violations of older
drivers (R? = .10, F(5,110) = 2.67, p < .05). For errors scores, the total effect of the
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variables were significant after controlling last year mileage of the participants (R*=.29,
F(5,110) = 9.25, p < .001). However, after unique effect examination it was found that
only negative feelings of confidence significantly predicted error scores of older drivers
sample Older participants who scored more negative feelings of confidence engaged in
less errors in traffic (8 = -.31, t = -3.36, p < .005). In the last analyses, all the variables
total effects were found to be significant (R = .44, F(5,110) = 17.80, p < .001). It was
found that lapses scores of the participants were significantly predicted by health and
functional abilities, self-rated abilities, and negative feelings of confidence According to
results, the participants whose health and functional abilities scores were high showed
less lapses (f = -.31, t =-3.58, p <.001), who has high negative feelings of confidence
showed less lapses (5 = -.32, t = -3.87, p < .001) and whose self-rated abilities were
high showed less lapses scores in traffic (8 = -.21, t =-1.98, p <.05). All the values and

results can be seen in table 14.1.

The same analyses were run for younger drivers and last year mileages of younger
drivers were controlled. After adding health and functional abilities, self-rated abilities,
driving confidence factors to the analysis, the result was found to be significant for
aggressive violations (R? = .11, F(8,127) = 2.04, p < .05). The unique effects of
variables on aggressive violations were examined and it was found that only driving
cognitive abilities significantly predicted aggressive violations scores of younger
drivers (f = .33, t = 2.69, p < .01). The younger drivers who reported better driving
cognitive abilities, engaged in more aggressive violations in traffic. For the second
aberrant behavior examination, ordinary violation analysis were run by adding the
health and functional, self-rated abilities and confidence factors and the result was
found to be significant after controlling last year mileage (R*= .14, F(8,127) = 2.75, p <
.01).

However, there were no unique effect was found for the separate variables. Errors
scores of younger drivers were also examined and the total effect of the variables that
were mentioned above was found to be significant (R*= .22, F(8,127) = 4.64, p < .001).
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Table 14.1

Hierarchical Multiple Regression Analysis for Older Drivers Predicting Aggressive
Violation, Ordinary Violation, Errors and Lapses

Dependent Variables
Aggressive Ordinary Errors Lapses
Violation Violation
Predictor AR’ s AR’ s AR’ i AR’ S
Stepl .00 .00 .03 .04*
Last Year Mileage -.30 -.04 -.17 -21%*
Step2 .06 .10* 26%%* A40**
Health and .04 -.11 -.19 =31
Functional
Abilities
Self-Rated -25 -.17 -.18 -21%
Driving Abilities
Negative Feelings .02 -.16 -31%* -32%%*
of Confidence
Positive Feelings -.08 .03 -.00 -.01
of Confidence
Total R’ .06 10 29 44

Note. * p<.05; ** p<.01

After this step, the unique effect of the variables was screened and it was found that
errors were predicted only by situational confidence for younger drivers (f = -.27,t = -
2.92, p < .005). The younger participants who reported better situational confidence
reported fewer errors in the traffic. For the last lapses were examined and after adding
the factors that are related to health and functional, self-rated abilities and confidence,
the result was found to be significant after controlling last year mileage (R? = .31,
F(8,127) = 7.36, p < .001). After the unique effects of the variables examined, it was
seen that functioning and situational confidence predicted lapses significantly. Younger
drivers whose functioning were better reported less lapses (f = -.25, t = -2.61, p < .05)
and the participants who reported more situational confidence, engaged less lapses in
traffic (6 =-.33, t = -3.87, p <.001). All the values and results can be seen in table 14.2.

92



At the end of this part, all significant results for variables of older and younger drivers
are presented as figures. The significant relationships between variables that are related
to older drivers self-regulatory practices mechanism is presented in Figure 4.1. and the

significant relationships between variables that are related to younger drivers self-

regulatory practices mechanism is presented in Figure 4.2.

Table 14.2

Hierarchical Multiple Regression Analysis for Younger Drivers Predicting Aggressive
Violation, Ordinary Violation, Errors and Lapses

Dependent Variables
Aggressive Ordinary Errors Lapses
Violation Violation
Predictor AR’ b AR’ s AR® S AR’ S
Stepl .04* Q7% .00 .00
Last Year Mileage 20% 27F* .08 -.03
Step2 .07* .07 21%* 31F*
Functioning .08 -.08 -.13 -.25%
Mobility -12 -.12 -.05 -.08
Driving Cognitive 33%* 10 -.11 -.07
Abilities
Navigation Abilities -.04 -.02 .07 -.00
Vision Abilities -.13 -.16 -.03 .02
Situational -.07 -.01 - 27H* -33%*
Confidence
General -.11 -.11 -.07 -.06
Confidence
Total R° 11 14 22 31

Note. * p<.05; ** p<.01
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CHAPTER IV

DISCUSSION

4.1 Overview

In the current study, it is aimed to investigate older and younger drivers’ behavioral
mechanism especially for understanding the role of self-regulatory driving practices
among older and younger drivers within in the framework Contextual Model of Self-
Regulatoy Driving Practices. Before testing the proposed model including health and
functional abilities, self-rated driving abilities, driving confidence, self-regulatory
driving practices and aberrant driver behaviors, adaptation of the scales and factor
structure of the scales for Turkish population were checked. In addition to them,
comparisons of the study variables and the items of the scales were made in order to
understand the differences of older and younger drivers’ behavioral mechanisms
working. After that, the behavioral mechanism and possible relationships between

components were examined for old and young drivers separately.

In the following section, factor structure examinations, general findings about
behavioral mechanism of older and younger drivers, the comparisons of the
variables for old and young drivers and the relationships between variables of older
and younger drivers are discussed separately. Subsequently, the possible practical
implications, expected contributions, limitations about the study and suggestions for

future research are presented.
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4.2 Discussion of the Factor Structure Examinations

In the present study, the scales that used to measure health and functional abilities,
self-rated driving abilities, driving confidence and self-regulatory driving practices
have not been used in Turkish sample and young drivers before. Therefore, for
adaptations of these scales, factor structure examinations were done for old and
young driver population separately. In this section, main findings about the factor

structures of the scales are discussed.

4.2.1 Discussion of the Findings Concerning Factor Structure of Health and

Functional Abilities for Safe Driving Scale

The factor structure examination of Health and Functional Abilities Scale were
examined firstly, for older driver population and one factor was founded as the
original study (Molnar et al., 2013). The original scale was developed for older
drivers and this result supports the original studies factor structure for Turkish old

driver population as well.

In younger driver sample, the factor structure examination of health and functional
abilities suggests the scale as two factors for Turkish young drivers. The items that
are related with driving and functioning are grouped as one factor, which was named
as functioning, and the other items that are related with general mobility and general
health are grouped as the other factor that was named as mobility factor for further
analysis. Before this study, health and functional abilities scale has not been used to
investigate younger drivers, therefore further examinations for younger drivers
should be done in order to get extra information about the factor structure of this

scale for younger drivers.
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4.2.2 Discussion of the Findings Concerning Factor Structure of Self-Rated

Driving Ability Scale

Similar to factor structure examination of Heath and Functional Abilities Scale, for
Self-Rated Driving Abilities Scale, factor structure examination were done for older
drivers first. The examination supports the original factor structure for older drivers.
This scale was also developed for older drivers and Turkish older drivers trend were

found as similar to previous studies that is expected (Parker et al., 2001).

Contrary to older drivers, the factor structure examination for young Turkish drivers
shows that the items were grouped as three for this age group. The contents of the
items suggest that driving related cognitive abilities, navigational abilities and vision
abilities are clearly separated from each other in young driver sample. This
separation might be because younger drivers might be more aware of their driving
abilities than older drivers might. This awareness might be related with their
experience level or related with their developmental trend. Being less experienced
might increase their awareness about distinct critical driving abilities. Moreover,
because of they do not experience decline in several abilities like older drivers, the
separation of the abilities might be easier for this group. What is surprising of this
factor separation is in younger driver sample, there is a new ability type found
named as navigational. This new ability type might be due to the wider usage of in-
vehicle technologies like navigation machine in younger population. Studies about
navigational systems show that there are several safety benefits of this in-vehicle
technology for older and younger drivers (May, Ross, & Osman, 2005). Therefore,
this finding might support the importance of the usage and acceptance of in-vehicle

technologies for near future.
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4.2.3 Discussion of the Findings Concerning Factor Structure of Driving

Confidence Scale

In the original Driving Confidence Scale, the factor structure was found as one for
older driver population (Parker et al., 2001). On the contrary, to original study, in
this study the examination suggest two factor solutions for older drivers.
Interestingly, the items which examine confidence levels of the participants by using
nervousness expressions and confidence expressions were separated from each other
even after the reversed items were rotated. There might be an effect of negative or
positive expressions inside the items on the responses of confidence questions or
confidence levels of the older participants; however, for testing this possible effect

further detailed studies should be conducted.

The factor structure examination of Driving Confidence Scale for younger were
investigated for this study which was unexamined similar to the other scales that
factor examination was made for this study. There were two factors found named as
situational confidence and general confidence. The items that aimed to measure the
confidence level of the participants via examining feelings about the specific driving
situations and general feelings about driving comfort and confidence were separated
from each other for young Turkish driver sample. The reason of this separation
might be related with overconfidence concept of the younger drivers. When the
items investigate the confidence level by using specific situational clue, participants
might rate the items with respect to their real performance and their real feelings
about the specific driving conditions. On the other hand, younger participants might
overestimate their performance level that might separate confidence level in general

driving conditions and specific driving conditions for younger drivers.
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4.2.4 Discussion of the Findings Concerning Factor Structure of Revised

Version of Advanced Driving Decisions and Patterns of Travel Scale

Similar to previous scales that were discussed, this scale was also developed for
measuring self-regulatory driving practices of older drivers (Molnar et al., 2009).
For this study, original scale was revised, shortened and adapted into Turkish.
Firstly, factor structure examination of the scales was made for older driver sample.
It was found that items are grouped as two factors and the contents of these groups
showed that items related with strategical self-regulation and tactical self-regulation
were separated from each other which is proposed. However, similar to original
study, there are so few participants reported life-goal self-regulation and life-goal
level was not found as a factor. Molnar and her colleagues state that life-goal level
decisions are related to most aspects of person’s life and individuals that feel
functionally intact might not be ready to face with this kind of decisions and they
states that items should be re-explored (Molnar et al., 2013). In addition to this
interpretation, in Turkish older driver population, life-goal level items might be
dropped because of cultural and economic conditions of this age group. In Turkey,
expectations of older drivers and expectations about older drivers might be different;
therefore, buying new car, moving new home or starting exercise might not reflect
life-goal s for this age group. Therefore, items should be re-explored not only for
older driver population but also for Turkish driver population and possible additions
should be done.

In addition to, drop of life-goal levels items, some of strategical level items were
also dropped (e.g. making practice before trip, planning trip and route, combining
several trips etc.) The reason of these drops might be related with older drivers could
drive familiar and restricted areas which they would not need to use these strategies.
Moreover, driving freeway item may be dropped because of there is no freeway in

neighborhood for the most of the older drivers that was selected for this study. In
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addition to them, participants are male and retired; they might not need personal

grooming while driving, so this item dropped also.

Factor examination of younger drivers shows similar result with older driver group.
In this group, strategical and tactical self-regulatory driving practices grouped as
separate factors which might support the validity of Michon hierarchical point of
view for investigating self-regulatory driving practices of younger drivers as well. In
addition to this finding, life-goal level were not found as separate factor and similar
to older drivers, whole life-goal level items were needed to dropped because of
cross-loads and only a few young participants reported life-goal self-regulation. The
reason might be that nearly all young drivers are university students and they are at
least 21 years old which means generally they have been studied for three years in
the university. Therefore, the proportion for moving new location might be so low
because of this demographic trend. Moreover, as it mentioned before they are
university student and buying a new car might be low because of economic
conditions. Therefore, for young drivers, life-goal level items should be re-explored
and new items should be developed to investigate decisions of this level.

Similar to older drivers, some strategical items were needed to be dropped in this
level. Strategical self-regulation decisions are mostly related with before trip
decisions and they need higher-order decisional mechanism (Molnar, et al., 2013).
Drivers might think that driving is a daily activity and might not prefer before trip
strategies. However, to understand the trend, strategical self-regulation items should
be also re-explored and more studies should be examine this level items for older

and younger driver population to understand the reason of the cross-loads and drops.

4.3 Discussion of the Findings Concerning Comparison of Old and Young

Drivers

Before testing the proposed models for older and younger drivers, to get more
detailed information about behavioral mechanisms of these age groups, comparisons
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were done for each variable. Due to the fact that factor structures of the scales were
found as different for each group, the comparisons were done item by item. The
comparisons were done by controlling last year mileage in order to eliminate

exposure effects.

The first comparison was done for last 3 year accidents number, and the result shows
that younger drivers experience more accidents than older drivers after controlling
last year mileage of the participants. The previous studies about accidents number
and age show that there is a U-shaped relation between age and crash number which
support the idea that younger and older drivers crash rate were higher than other age
groups (McGwin, & Brown, 1999). However, some studies discussed that these
findings might be because of low mileage bias that older drivers generally restrict
their driving and have less mileage than the other age group. It is known that drivers
with more kilometers driven typically have lower crash rate per kilometer than
drivers with low mileage (Langford, Methorst, & Hakamies-Blomqviest, 2006).
Therefore, researchers state that driver aging actually does not cause higher
accidents rates (Hakamies-Blomqvist, Raitanen, O’Neill, 2002). This current study
finding might a proof for these previous findings because after controlling last year
mileage older drivers’ accidents number was found as significantly lower than

younger group.

After, comparison of accident numbers between groups, health and functional
abilities were compared. As it mentioned before the comparisons were done item by
item. In general, analyses show that younger drivers rated themselves significantly
healthier than older drivers, which were expected, and this different trend between
two age groups support normal aging processes and general priori. The only
exception was the item “Your ability to driver safely compared to other drivers your
age” and mean score of older and younger drivers were not found as significantly

different. This item might be related to other factors such as personality therefore in
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order to understand possible confounding variables related to this item, more

information is needed.

Self-rated driving abilities items comparisons show similar trend with health and
functional abilities. Except for 3 items, younger drivers rated themselves
significantly better than older drivers. This finding was expected but contrast to
literature. In the literature, some studies state that older drivers perceive their driving
abilities better than younger drivers (Groeger, & Brown, 1989). However, in the
literature, self-rated abilities were found closely related with confidence and
overconfidence is more common in younger group (Marottoli & Richardson, 1998;
Parker, Macdonald, Sutcliffe, & Rabbit, 2001,Gregersen, & Bjuruf, 1996). With the
light of this information, younger drivers were expected to rated themselves better
than older drivers which was found in the current study. As it mentioned before, for
3 items (seeing clearly bright light, recognizing attention wanders, and reverse
parking), significant differences between age group could not be found. These
actions might be difficult in their nature therefore; aging might not be only factor
that is related with these items.

Driving confidence comparisons show that younger drivers were reported
themselves more confident than older drivers for various driving conditions. This
finding is parallel with previous findings. For example, similar to this current study,
Matthews and Moran found younger drivers’ confidence level higher than older
drivers (1986). In addition to this finding, for feeling nervous when overtaking,
feeling nervous when negotiating large-roundabout and feeling stress while driving
items, there were no significant found between older and younger driver population.
There could be other factors additionally to last year mileage and age effects.
Therefore in order to examining these items in detail, more information could be

needed.
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All items related with self-regulatory driving behaviors were also checked. It was
found that for whole life goal level items, younger drivers reported more yes and
less no than older drivers which means younger drivers’ life-goal changes were
more than older. This finding might support the interpretations of the researchers
who developed this scale and conduct the original study. They mentioned that
individuals that feel functionally intact might not be ready for the decisions in life-
goal level because these decisions are related to most aspects of person’s life
(Molnar et al., 2013). Therefore, while for younger drivers, life-goal level decisions
could be easy and meaningful, for elderly they could be difficult to decide.
Moreover, the variables such as expectations from life, family life, or economic
conditions could affect the proportion of the adoption of life-goal level strategies.
After this result, it should be reported again that life-goal level items should be re-
explored not only for Turkish sample but also for international studies to find
detailed result about this level. For strategical and tactical level items, older drivers
reported more self-regulatory driving behaviors than younger drivers that were
expected. Self-regulatory driving behavior topic was generally studied with older
drivers because it was stated that these strategies could compensate several
inadequacies related with driving and generally older drivers adopt this strategies
higher than other drivers groups (Molnar, & Eby, 2009; Molnar, Eby, Kartje, &
Louis, 2010; Motak, Gabaude, Bougeant, & Huet, 2014). The possible safety
benefits will be discussed later but it should be said that older was reported higher
strategical and tactical self-regulatory behaviors than younger drivers which was
generally accepted and unexamined before. Only for 2 items, significant differences
could not be found; they are related to avoiding reversing and personal grooming.
For reversing item, the result might be related with task nature and this task could be
automated for most of the drivers. In addition to it, significant differences might not
be found for personal grooming item because of the participants were male and not

need personal grooming while driving.
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Lastly, DBQ comparisons support the previous study findings (Ozkan, Lajunen, &
Summala, 2006; Parker, McDonald, Rabbitt, & Sutcliffe, 2000). It was found that
younger drivers reported significantly higher aggressive and ordinary violations than
older drivers. However, the significant differences between groups could not be
found for errors and violations, which were found in these previous studies as well.
Not finding significant group differences for error and lapses might be because of
reporting errors and lapses could be more difficult than reporting violations because
error and lapses are intentional acts and drivers might not be aware of them as they

realize their violations.

All of the comparisons result support that older and younger drivers were distinct
driver groups in traffic and they have different behavioral trend. Generally, younger
drivers rated themselves healthier, more skillful and confident than older drivers
while driving however; they reported more violations than older drivers. In addition
to them, findings support that older drivers uses self-regulatory driving behaviors
except for life-goal level strategies. These findings generally support the previous
findings and support the idea that behavioral mechanism of these age groups could
be different from each other because underlying motivators’ workings different from

each other as well.

4.4 Discussion of the Findings Concerning Proposed Model for Old and Young

Drivers

As it mentioned before same model including distal factors (health and functional
abilities, self-rated driving abilities, and driving confidence), self-regulatory driving
practices and proximal factors (aberrant driving behaviors) was proposed in order to
examine behavioral mechanism of old and young driver. However, they are distinct
driver groups and they have different behavioral trend in traffic therefore, it was
expected that even the proposed model was same; the working of the mechanisms
might be different for older and younger group. In the next part, firstly, the findings
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concerning path model testing are discussed after that the relationships between

variables for older and younger drivers are discussed separately.
4.4.1 Discussion of the Path Model Testing

Firstly, for testing mediation effect of self-regulatory driving practices between
distal and proximal factors, older driver sample were examined. Contrast to
proposed model, there were no mediation effect of self-regulatory driving practices
between factors of health and functional abilities, self-rated driving abilities and
driving confidence and aberrant driver behaviors found for older drivers. For
interpretation of these findings, turning contextual mediated model could be helpful.
Because, place of self-regulatory driving behaviors in the model might be different.
Previous studies support the relationship between health and functional abilities,
self-rated driving abilities and driving confidence, however, Rimmo and Hakamies-
Blomqvist (2002) did not find any relationship with self-imposed driving limitation
and violation and mistakes (Lyman, McGwin, & Sims, 2001; Baldock et al., 2006;
Charlton et al., 2003). These previous findings and current study findings might be
brought the question of “Could self-regulatory driving practices proximal factors,
too?” Whereas there are conflicting results about self-regulatory driving practices
and crash (e.g. while Raedt and Ponjaert-Kristoffersen (2000) reported that drivers
that compensate their driving cause less accident than who do not compensate, Ross
and her colleagues (2009) suggested that self-regulation among older drivers is an
insufficient compensatory strategies since they found self-regulators are twice more
likely to be involved crash than non-regulators), re-placing the factors and re-
examining of the mechanism should be helpful. Self-regulatory driving behaviors
include acts of the drivers and they might be proximal factors as aberrant driver
behaviors. There might be direct relationship between crash involvement and self-
regulatory behaviors. Therefore, this relationship should be studied in order to
understand the self-regulatory driving behaviors and possible factors directly or

indirectly related with crash involvement of older drivers.
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Proposed model of younger drivers were also examined to understand self-
regulatory driving practices role for this group. After distal factors, self-regulatory
driving behaviors and proximal factors were entered the analyses for testing
mediation effect, one mediation effect of self-regulatory driving practices could be
found. Further analyses to investigate this relationship show that there was partial
mediation of self-regulatory driving behaviors between lapses and situational
confidence. These results support the place of self-regulatory driving behaviors.
However, partial mediation finding might suggest the re-examination of possible
factors that are related with this mediation except for last year mileage that was
controlled for these analyses. While, the expected mediation effect was found, the
direction of the relationships was unexpected. Results show that while the
relationship between situational confidence and strategical self-regulation was
negative, the relationship between strategical self-regulation and lapses scores were
positive. This means that the people with low confidence adopt more self-regulatory
behaviors, which turn more lapses in traffic. The result was seemed as self-
regulatory driving behaviors have adverse effect for lapses scores and safer
behaviors in traffic. To understand possible benefits or adverse effects of self-
regulatory behaviors detailed findings are discussed related to this relationship in the
next part.

4.4.2 Discussion of the Exploratory Analysis about Study Variables

In this study, the proposed model and mediation effect of self-regulatory practices
could not be found. However, for understanding mechanism in detailed, further
analyses were done. Main findings about aberrant driver behaviors and self-
regulatory driving behaviors were same for older and younger drivers. Generally, it
can be said that tactical self-regulation predicted aberrant driver behaviors
negatively and this was expected to support safety benefits of self-regulatory driving
behaviors. However, for strategical self-regulation the prediction was in an
unexpected way for older and younger driver population. In addition to these,
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finding underlying motivations of self-regulatory behaviors could not be found as
literature findings provided for older drivers and younger drivers. Lastly, there are
some significant prediction of the variables that reflect the characteristics of the age
groups on aberrant driver behaviors, however, it should be said more factors should
be tested for understanding the motivations behind self-regulatory behaviors and
aberrant driver behaviors. In the next section, detailed discussions are presented
about possible behavioral mechanism for older and younger drivers.

4.4.2.1 Exploratory Analysis for Older Drivers

The examinations of the relationships between variables were started from aberrant
driver behaviors with respect to the proposed model. For older drivers, aggressive
violations scores were not predicted by the levels of self-regulatory behaviors. This
result could be expected because it is known that violation scores were diminished
with the age and the relationship might not be found if the drivers engage in less
aggressive violations. (Rimmo, & Hakamies-Blomqvist, 2002). On the other hand,
while aggressive violation predictors could not be found. It was found that tactical
self-regulation predicted ordinary violations scores of older drivers negatively,
which might support tactical self-regulatory driving practices safety benefits. It
could be said that for controlling ordinary violations of older drivers, tactical self-
regulatory strategies might be supported. Besides these findings, the unexpected
findings were found for strategical self-regulatory driving practices. The findings
show that older drivers who use strategical self-regulatory practices reported more
ordinary violations, more errors and more lapses. This means that using strategical
self-regulatory practices might not support safer older drivers on roads that are
against the general views about benefits of self-regulatory driving practices. In
addition to them, it should be noted that correlation between strategical and tactical
self-regulation of older drivers were positive, however, it is understood that the
practical effect of this two type of strategies seem as different for older drivers. In
summary, it should be said that while tactical self-regulatory driving behaviors could
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be used for controlling ordinary violations, using strategical self-regulation might
end with unexpected results with respect to aberrant driver behaviors of older
drivers. In addition to them, generally older drivers use self-regulatory driving
practices for compensating their limitations, therefore after this results it should be
noted that while encouraging older drivers to use self-regulatory strategies,
practitioners should be more careful and more researchers should be done in order to
be sure the effects of these strategies.

Second examinations were done for understanding motivational factors underlying
self-regulatory driving behaviors of older drivers. Even, general findings are
unexpected; they give extra information about the mechanism. In the previous
studies it is found that confidence is a good predictor of self-regulatory practices and
its effect was found more than decline in abilities and the other factors for older
drivers (Baldock, Mathias, McLean, & Berndt, 2006; Charlton, et al., 2006; Devlin,
& McGilivray, 2013; Charlton, Oxley, Fildes, Oxley, & Newstead, 2003). This
current study supports this finding and for strategical self-regulation, negative
feelings of confidence and positive feeling s of confidence found as a negative
predictor. This means older drivers with low confidence score engage in more
strategical self-regulation. On the other hand, except for these relationships, no
significant relationships could be found for tactical and strategical self-regulation.
While, the factors were included to this current study with respect to the literature
about older driver and self-regulation, the findings show that there could be extra
factors behind self-regulatory driving practices. Exploring underlying factors related
with strategical self-regulation is important however, after fail to finding positive
effects of strategical self-regulatory driving behaviors, finding that tactical self-
regulations possible underlying factors could be more critical and practical for

supporting mobility and safety of older drivers.

Lastly, examinations were done for health and functional abilities, self-rated driving

abilities, confidence and aberrant driver behaviors. For aggressive violations scores

109



and ordinary violations scores of older drivers, there could be no significant
predictor found among distal factors. As it mentioned before, failing to find
significant findings for violations scores of older drivers were not surprising and this
might mean that their violations scores were low or unrelated with their age
characteristics. The critical findings of these analyses were found for errors and
lapses scores. The findings show that errors scores were negatively predicted by
negative feelings of confidence and lapses scores were negatively predicted by
health and functional abilities, self-rated abilities and negative feelings of
confidence. It was found that while negative feeling of confidence negatively
predicted errors. These findings suggest that errors might be related to
uncomfortable feelings while lapses scores might be affected by age-related
declines, abilities and again uncomfortable feelings. These results support that error
and lapses (especially lapses) are related with age characteristics. Due to the fact that
errors and lapses are not intended actions and related with performance limits and
failures, finding this predictors as significant were already expected for older drivers
(Aberg, & Rimmo, 1998; Winter, & Dodou, 2010; Oppenheim, & Shinar, 2011).
Therefore, this current study provide underlying mechanism of error and lapses
scores of older drivers and provide extra information about why older drivers error

and lapses scores has been increasing.
4.4.2.2 Exploratory Analysis for Younger Drivers

In the present study, tactical self-regulatory driving behaviors were found as
significant predictor of aggressive violations, ordinary violations, errors and lapses
scores. Younger driver who use self-regulatory strategies reported less aberrant
driving behaviors. These findings are new for self-regulatory driving behaviors
literature and support the idea that self-regulatory strategies are not only related with
older drivers. In addition to them, in this study even the mechanism variables were
determined with respect to the older driver literature, more significant relationships
between variables were found for younger drivers. Before this, there are not enough
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studies investigated self-regulatory behaviors of younger drivers and the possible
benefits of these practices are unexplained. It could be deduced that tactical self-
regulatory strategies can used for controlling aberrant behaviors of this group that
can decrease the accident involvement rate of this group. Besides the tactical self-
regulatory findings, for strategical self-regulation the results were similar to older
drivers and found as an unexpected way. It was found that errors and lapses scores
were positively predicted by strategical self-regulation. Even, the correlation
between tactical and strategical self-regulation was positive, similar or older drivers,
practical effects of tactical and strategical self-regulations seems to be different. This
result suggests that while older, younger drivers can get benefit from using tactical
self-regulation, for strategical self-regulation, researchers and practitioners should be
careful. In addition to them, these two levels should be studied separately, while
increasing tactical self-regulation, controlling or manipulation strategical self-

regulations could be helpful.

Before investigating self-regulatory behaviors effect on aberrant driver behaviors,
underlying mechanism of self-regulatory driving behaviors were also examined.
After tactical self-regulation negative prediction of aberrant driver behaviors,
finding underlying factors should be critical, however, no predictors could be found
among distal factors related with younger drivers. Younger drivers motivators for
tactical self-regulation might be different from health and functioning, self-rated
driving abilities and driving confidence, it should be noted that last year mileage was
found as a significant predictor of tactical self-regulation, more mileage predicts less
tactical self-regulation, therefore exploring experience related factors might give
extra and detailed information about tactical self-regulation of younger drivers. For
strategical self-regulation, only general confidence found as a significant predictors
and the result show that young drivers with less confidence level, reported more
strategical self-regulation. Younger drivers might think that strategical self-

regulation makes them safer, therefore they might choose these strategies for

111



increasing their confidence level, however, practical effect of strategical self-
regulation might not be related with being safer as the previous findings support and
drivers should be aware of these possible negative effects.

In the last step, factors related with health and functional abilities, self-rated driving
abilities and driving confidence were examined in order to detect significant
predictors of aberrant driver behaviors. Ordinary violation seemed as effected by
different factors that are unexamined in this current study. For aggressive violations,
driving cognitive abilities were found as a predictor and drivers with high cognitive
driving abilities reported more behaviors that are aggressive. Previous studies that
focused aggressive violations generally investigate attitudes of the drivers or
personality related factors (e.g. Parker, Lajunen, & Stradling, 1998; Lawton et al.,
1997) because of they are intended and more related to social environment of the
drivers. However, this current study provides different point of view that underlying
cognitive mechanism and its working might also have an effect of this risky
behaviors. Besides, violation findings, situational confidence was found as predictor
for error and lapses. Younger drivers who have less confidence in various driving
situation reported more lapses and more errors. Because of their experience in
various driving situations was low because of their age and license year, they might
be aware of their performance limits and they could make more errors and lapses in
the situations that they feel uncomfortable. Lastly, for lapses scores, functioning was
also found as predictor that was not surprising. In this study, functioning items were
generally related with memory and vision abilities that are related with driving and
lapses are known as related to memory failures (Oppenheim, & Shinar, 2011).
Therefore, this result might support the previous explanations about lapses and
younger drivers with low memory and vision functioning might engage in more

lapses scores while driving.
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4.5 Contributions and Practical Implications of the Findings

To the researcher’s knowledge, this study represents first application of contextual
mediated model on self-regulatory driving behaviors and investigation of self-
regulatory driving practices for older and younger drivers in the same study. This
model frame helps to understand older and younger drivers’ behavioral mechanism,
also understanding the differences and similarities between these risky driving
groups. In addition to them, younger drivers’ self-regulatory driving behaviors were
unexamined in a systematical way before and with the help of study findings, it is
found that self-regulatory driving practices could be used for countermeasure to

enhance younger drivers’ traffic safety as well.

As a second contribution, for this study ADDAPT Questionnaires which was
developed for investigating self-regulatory driving practices of older drivers were
adapted and translated into Turkish and the validity of the levels and factor
structures were tested for not only Turkish older drivers but also give valuable
information about younger drivers’ self-regulatory behaviors. These findings support

future studies for application of this scale to the younger drivers as well.

In addition to previous contributions, the underlying factors related with older
drivers self-regulatory driving practices were re-test and also possible factors that
were related with younger drivers’ self-regulatory behaviors were investigated
which was unexplained in the literature before. These findings provide valuable
information about how to support self-regulatory behaviors of younger and older
drivers and give a chance to understand the critical factors related with older and
younger driver groups separately. Moreover, in order to investigate underlying
mechanism of self-regulatory behaviors, in addition to ADDAPT Scale, Health and
Functional Abilities for Safe Driving Scale, Self-Rated Driving Ability Scale,

Driving Confidence Scale and Advanced Driving Decisions and Patterns of Travel
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Scale were adapted to Turkish and used for not only older drivers but also younger

drivers and their validity for younger drivers were also supported for the first time.

The most important contribution is the findings show that self-regulatory driving
behaviors might not be always related with safer performance. In the literature, self-
regulatory driving behaviors are generally assumed as a strategy for minimizing the
risk for crash and it is assumed that drivers who fail to self-regulate their driving
might have higher accident involvement (Charlton et al., 2003). However, while
there are lots of studies about underlying factors about self-regulatory behaviors of
older drivers and mechanism of self-regulatory behaviors (e.g. Molnar, et al., 2003;
Donorfio, et al., 2008), the effects of self-regulatory behaviors on safety of the
drivers are generally unexplained. In this study, self-regulatory driving behaviors
were examined in order to understand their relationship between safer performance
of older and younger drivers for the first time to researchers’’ knowledge. To
investigate safety effects of self-regulatory driving behaviors, their relation with
aberrant driver behaviors were tested and findings show that for older and younger
drivers, only tactical self-regulatory driving behaviors are related with safer
performance in traffic. These results are important because, self-regulatory strategies
are recommended behaviors for older drivers and younger drivers might use them in
order to be safer and the practices with negative effect make them more vulnerable
for accident involvement. Findings of this study suggest that before recommended
strategical self-regulation, ones should be aware of these adverse effects.

This study was primarily conducted for enhance safety and mobility of older and
younger divers and self-regulatory driving practices were investigated to understand
how they can be used for this purposes. The result of the studies can be used for
countermeasure development for older and younger drivers and controlling their
aberrant behaviors. Moreover, the study results also can be used to re-examination
for inaccurate applications based on priori beliefs. Especially for younger drivers
tactical self-regulation can be a good target for controlling risky behaviors and
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performance limits of this group. Education and media campaigns could be shaped
for suggesting tactical self-regulatory strategies by supporting motivational factors
behind them. In addition to them, both for older and younger drivers, while
supporting tactical self-regulation, controlling and manipulating strategical self-
regulation should be helpful. The study findings suggest that for these study
participants, strategical self-regulation has been working differently and before trip
decisions have adverse effects, therefore decisions during driving could be enhanced
by specific countermeasures. Lastly, it should be noted that investigations about
behavioral mechanisms of older and younger drivers indicate that they are distinct
driver groups with different dynamics and need different countermeasures even their
accident liability triggered by similar motivational factors and could be controlled by

same factors.
4.6 Limitations of the Study and Suggestions for Future Research

The current study has some limitations. First of all, participants of this study were
males and this makes the findings only generalizable for male older and younger
drivers. It was known that female divers’ self-regulatory driving practices are
different from males and they generally adopt more self-regulatory driving practices
than males (Gwther, & Holland, 2012). For future studies, inclusion female drivers
and other age groups could give more information about self-regulatory driving

practices of general population.

Secondly, for older drivers it is know that health conditions especially that are
related with cognitive functioning are very important for driving abilities, skills and
awareness about their performance (O’Neil, & Dobbs, 2004). In order to control, the
possible confounding effects of age-related cognitive declines, health and functional
abilities were used in this study. However, detailed medical screening could be more
helpful to exclude the drivers’ who are not suitable for driving and not suitable for

self-reported driving behaviors. Furthermore, if medical screening could be done in
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this study, age range of older drivers might be not restricted as 75 and more older
drivers behavioral mechanism could be tested. Therefore, in the future studies
medical screening should be used for controlling any confounding effect of medical

conditions of the participants.

Lastly, younger participants were usually university student and their educational
level is high. This might affect their awareness level about their performance and
they might use self-regulatory strategies more than general younger population.
Therefore, future studies should select younger participants with different level of

education.

In future studies, investigating and finding other possible motivator factors
underlying self-regulatory driving behaviors for younger drivers should be helpful in
order to enhance their driving performance. Especially, both for older and younger
drivers’ tactical self-regulatory behaviors should be studies in detail and factors
related with these practices should be explored. In addition to them, understanding
the reason of adverse effect of strategical self-regulation, more studies should be
applied before recommend these level decisions. Moreover, life-goal decisions
might be important part of driving self-regulation, this level item should be re-
explored, more items and cultural specific items should be added to understand this
level decisions and effects of them. Lastly, the relationship between aberrant driver
behaviors and self-regulatory driving behaviors should be re-tested in order to be
sure about performance effect of self-regulation. Lastly, self-regulatory behaviors
might be directly related with crash involvement rate of the drivers and in order to
get more information about safety effects of self-regulatory driving practices, more
studies should be done for investigating direct effect of self-regulatory driving

behaviors on accident involvement.

Older and younger drivers accident trend have important mobility and safety

consequences. The world has been aging and new drivers have been increasing
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every day. They have both strengths and weaknesses, strengths can be used for

controlling weaknesses as self-regulatory driving practices provide us.
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Appendix B: Informed Consent Form for Participants

Goniillu Katillm Formu

Bu arastirma ODTU Trafik ve Ulasim Psikolojisi Boliimii 6grencisi Derya Azik
tarafindan tez galigmasi i¢in yiiriitilmektedir. Calismanin amaci, farkli yas gruplarindaki
stirliciilerin trafikteki 6z diizenleyici davramiglarim1 uygulanan anketlerle aragtirmaktir.
Calismada, kimlik belirleyici higbir bilgi istenmemektedir. Anket formlar1 gizli tutulacak ve
sadece arastirmacilar tarafindan degerlendirilecektir; elde edilecek bilgiler sadece bilimsel

yayimlarda kullanilacaktir.

Calisma genel olarak kisisel rahatsizlik verecek bir etkilesim icermemektedir. Ancak,
katilim sirasinda her hangi bir nedenden o6tiirli kendinizi rahatsiz hissederseniz ¢aligmay1
birakmakta serbestsiniz. Caligmanin sonunda, bu c¢alismayla ilgili sorulariniz
cevaplanacaktir. Bu ¢alismaya katildigimiz i¢in simdiden tesekkiir ederiz. Calisma hakkinda
daha fazla bilgi almak icin ODTU Psikoloji Béliimii 6gretim iiyelerinden Dog. Dr. Tiirker
Ozkan (Oda: B123; Tel: 0312 210 5118; E-posta: ozturker@metu.edu.tr) veya
Ogrencilerinden Derya Azik (Oda: BZ08; Tel: 0312 210 31 54; E-posta:

deryaazik@gmail.com ) ile iletisim kurabilirsiniz.

Bu ¢alismaya tamamen goniillii olarak katiliyyorum ve istedigim zaman yarida kesip
ctkabilecegimi biliyorum. Verdigim bilgilerin bilimsel amach yayimlarda kullanilmasini

kabul ediyorum. (Formu doldurup imzaladiktan sonra uygulayiciya geri veriniz).

Isim Soyad Tarih Imza
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Appendix C: Demographic Information Form

Liitfen, asagidaki sorular1 size gore dogru olan secenegi isaretleyerek veya
dogru cevabi yazarak cevaplayiniz. Secenekler arasinda seciminizi yaptiginiz
zaman, liitfen siyah kursun kalem kullanarak dairenin icerisini karalaymiz.

1. Yasiniz: 2. Cinsiyetiniz O Kadin
O Erkek
3. Egitim diizeyiniz nedir?
O flkokul ~ O Ortaokul ~OLise O OnLisans O Lisans O Yiiksek
lisans O Doktora
4. Yasadiginiz yerlesim birimini belirtiniz.
OKoéy ORKasaba Oillge O Sehir O Biiyiiksehir

5. Ne kadar siiredir ehliyet sahibisiniz? yil

6. Gegen yil ka¢ km ara¢ kullandiniz? Km

7. Ehliyetinizi aldigimzdan bu yana ka¢ km ara¢ kullandiniz?
Km

8. En sik kullandiginiz arag tiirii:

9. Son ii¢c yil icerisinde siirlicii olarak basinizdan gecen kaza sayisi (en ufak
carpigsmalar1 dahi sayarak)
kacgtir?

10. Son ii¢ y1l igerisinde, siiriicii olarak basinizdan gecen aktif kaza (sizin bir araca
yayaya veya nesneye carptiginiz kazalar) sayisi kagtir?

11. Son ii¢ y1l icerisinde, siiriicii olarak basinizdan gecen pasif kaza (bir bagka arag
stirticiisiiniin size ¢arptig1 kazalar) sayis1 kagtir?
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Appendix D: Health and Functional Abilities for Safe Driving Scale

Genel Saghk Durumu Anketi

Asagidaki durumlari genel olarak nasil degerlendirirsiniz?

Asagida verilen her bir madde icin sizden istenen verilen durumlarin her biri
icin kendi degerlendirmenizi belirtmenizdir.

Liitfen degerlendirmelerinizi size gére dogru olan segenegi karalayarak belirtiniz. Her
bir soru i¢in cevap araligi:

1= Zayif, 7= Cok iyi

1 2 3 4 5 6 7
Zayf Cok
iyi
1) Genel saglik | O @] @] @] 0] 0] O
durumunuz
2 1 kilometrelik | O O O @] (@] O @]
mesafeyi yiiriime
beceriniz
3) Merdivenleri ikiser | O @] @] @] O O 0]
ikiser ¢ikma beceriniz

Asagidaki durumlar giivenli ara¢ kullanmaniz ac¢isindan degerlendirirsiniz?

Asagida verilen her bir madde i¢in sizden istenen verilen durumlarin her biri
icin kendi degerlendirmenizi belirtmenizdir.

Liitfen degerlendirmelerinizi size gore dogru olan segenegi karalayarak belirtiniz. Her
bir soru i¢in cevap araligi:

1= Zayif, 7= Cok iyi

1 2 3 4 5 6 7
Zayf Cok
iyi
4) QGilndiiz  gérme | O @] @] O O @) O]
yetiniz
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5  Gece gorme
yetiniz

6) Bir seyleri
hatirlama beceriniz

7)  Aym anda birden
cok seye odaklanma
beceriniz

8)  Giiciiniiz,
esnekliginiz ve genel
hareketliliginiz

9)  Yasitlarinizla
karsilastirdiginizda
giivenli ara¢ kullanma
becerinizi nasil
degerlendiriyorsunuz?
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Appendix E: Self-Rated Driving Abilities Scale

Siiriis Beceri Degerlendirme Anketi

Asagida verilen her bir madde icin sizden istenen verilen siiriis kosullarindaki becerinizi

degerlendirmenizdir.

Liitfen degerlendirmelerinizi size gére dogru olan segenegi karalayarak belirtiniz. Her bir soru

icin cevap secenekleri:

1= Cok Zayif 2= Zayif 3=Yeterli 4=1Iyi 5= Cok lyi

1 2 3 4 5
Cok Zayf | Yeterli | Iyi Cok iyi
zayif
1)  Trafik isaretlerini anlayabilmek | O (o) (0] (o) (o)
2)  Trafikteki bosluklar1 | O (o] (o] 0] (0]
degerlendirebilmek
3) Araglari, yayalari ve benzeri | O o (0] (o) (o)
seyleri gbz ucuyla fark edebilmek
4)  Isigin az oldugu durumlarda net | O (o) (0] (o) (o)
bir sekilde gorebilmek
5)  Parlak 1s1kli durumlarda ne bir | O (0] (0] (o) (o)
sekilde gorebilmek
6)  Trafikte hizli karar verebilmek 0 (o] 0 (o) (0]
7)  Trafikte hizli tepki verebilmek 0 o (0] 0] (o)
8)  Tamidik olmayan bir yerde yolu | O o (0] (o) (o)
bulabilmek
9)  Onceden bir kere gidilmis yolu | O (o] 0 (o) (0]
daha sonra hatirlayip bulabilmek
10) Uzun yolda ara¢ kullanirken | O o (0] (o) (o)
uyanik/ ayik kalabilmek
11) Dikkatinizin dagildigim1  fark | O o (o] o (0]
edebilmek
12) Akan trafik hizin1 | O o 0 0] (o]
degerlendirebilmek
13) Aym anda iki ayr1 seye | O (o] (o] 0] (0]
dikkatinizi verebilmek
14) Smurlt bir alana geri geri park | O (o] (o) 0] (o)

edebilmek
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Appendix F: Driving Confidence Scale

Siiriis Ozgiiveni Anketi

Asagida verilen her bir madde icin sizden istenen verilen durumlarin her birinde
cogunlukla ne derecede gerginlik hissettiginizi belirtmenizdir.

Liitfen degerlendirmelerinizi size gére dogru olan segenegi karalayarak belirtiniz. Her bir
soru i¢in cevap secenekleri:

1=Hi¢ 2=Biraz 3= Kismen 4= Cok 5= Asir1 Derecede 6= Uygun Degil

1 2 3 4 5 6
Hic¢ Biraz Kismen | Cok Asirn Uygun
Derecede | Degil
1)  Sollamayaparken | O @] (0] @] @] @)
2) Saga doniis | O @) O @) @) @)
yaparken
3) Kiigiik bir donel | O @) O 0] O o
kavsaktan doniis
yaparken
4) Genis bir donel | O O O @) 0] 0]
kavsaktan doniis
yaparken
5)  Otobana giris | O O O O 0] O]
yaparken
6) Otobanda serit | O O O O O O
degistirirken
77 Yogun trafikte | O O O @] @) @)
ara¢ kullanirken

Asagida verilen her bir durumda sizden istenen ara¢ kullanirken olusabilecek bazi
hislerin, sizin tarafimzdan ¢cogunlukla ne 6lciide deneyimlendigini belirtmenizdir.
Liitfen degerlendirmelerinizi size gére dogru olan se¢enegi karalayarak belirtiniz. Her bir
soru i¢in cevap secenekleri

1=Hi¢ 2= Biraz 3= Kismen 4= Cok 5= Asir1 Derecede 6= Uygun Degil

1 2 3 4 5 6
Hig Biraz Kismen | Cok Asir Uygun
Derecede | Degil
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8) Ara¢ kullanirken
kendinizi genelde ne
kadar rahat
hissedersiniz?

9) Ara¢ kullanirken
kendinizi genelde ne
kadar stresli
hissedersiniz?

10) Ara¢  kullanirken
kendinize ne derecede
giivenirsiniz?

11) Ara¢  kullanirken
ani ve tehlikeli bir
durumla
karsilastiginizda ne
derecede
telaglanirsiniz?

12) Ara¢ kullanirken
ani gelisen ve size
disinmek  igin  az
zaman birakan
durumlarda ne derecede
sakin kalabilirsiniz?
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Appendix G: Revised Version of Advanced Driving Decisions and Patterns of
Travel Scale

Trafikte Oz Diizenleyici Davramslar Anketi

Liitfen asagidaki sorular1 size gore dogru olan secenegi veya secenekleri
isaretleyerek cevaplaymz. Degerlendirmelerinizi gegtigimiz yil boyunca kendinizin
ara¢ kullanma davraniglarindan ne hatirliyorsaniz onlar1 temel alarak yapiniz.

1) Gegtigimiz 1 yil iginde yeni bir yere | Evet O Hayir O
tasindiniz mi?

2) Gegtigimiz 1 yil iginde herhangi bir | Evet O Hayrr O
diizenli egzersiz ya da spor aktivitesine
basladiniz mi1?

3) Gegtigimiz 1 yil i¢inde yeni bir ara¢ | Evet O Hayrr O
satin aldiiz m?

4) Gegtigimiz 1 yil i¢inde ara¢ kullanma | Evet @) Hayrr O
miktanizi azalttiniz mi?

Eger 4. Soruya cevabimiz EVET ise “4a ve 4b” numarali sorulari size en uygun olan secenegi ya
da secenekleri isaretleyerek cevaplaymiz. Size uygun olmayan secenegi bos birakimz. Eger 4.
Soruya cevabiniz HAYIR ise S.sorudan devam edebilirsiniz.

4a) Arag¢ kullanma miktarinizi nasil azalttiniz?

O

Haftada rutin olarak ara¢ kullanilan giin sayisini1 azaltarak

Haftada rutin olarak yaptiginiz seyahat sayisni azaltarak

Haftalik katedilen kilometre miktarini azaltarak

ol Ol O

Seyahatlerinizin mesafesini azaltarak

4b) Arag¢ kullanma miktarmizi diisirme sebebiniz ya da sebepleriniz

nelerdir?

Giindiiz gérme giicliigii cekmek O
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Gece gorme giicliigii gekmek @]
Bir seyleri hatirlamakta gii¢liik cekmek O
Ayni anda birden ¢ok seye odaklanmakta zorlanma O
Giiciinlizde, esnekliginizde ve genel hareketliliginizde zayiflama O
Her giin arag kullanilmas1 durumunda rahat hissetmeme @]
Her giin arag kullanilmas1 durumunda giivende hissetmeme @]
Mali sebepler ( petrol fiyatlari, vb.) @]
Cevresel sebepler ( egzoz gazi emisyonu, vb.) @]
Her giin arag¢ kullanmaya ihtiyag duymama @)
Diger sebepler, liitfen belirtiniz.
5) Gece arag kullanmaktan kaginir misiniz? Evet @) Hayir O
6) Saga doniis yapmanin yasak oldugu bir | Evet O Hayrr O
kavsakta, akan trafikte saga donilis yapmaktan
kaginir misiniz?
7) Kot hava kosullarinda arag¢ kullanmaktan | Evet O Hayrr O
kaginir misiniz?
8) Trafigin yogun oldugu ortamlarda arag | Evet O Hayrr O
kullanmaktan kag¢inir misiniz?
9) Bilmediginiz yerlerde ara¢ kullanmaktan | Evet O Hayr O
kacginir misiniz?
10) Yalmzken ara¢ kullanmaktan kacinir | Evet @) Hayrr O
misiniz?
11) Hava kosullarinin kotii oldugu gecelerde arag | Evet O Hayr O
kullanmaktan kaginir misiniz?
12) Trafigin yogun oldugu saatlerde ara¢ | Evet O Hayr O
kullanmaktan kaginir misiniz?
13) Otobanda arag¢ kullanmaktan kaginir misiniz? | Evet O Hayrr O
14) Geri geri arag kullanmaktan kaginir misimiz? | Evet 0] Hayrr O
15) Arag kullanirken yolcularla sohbet etmekten | Evet O Hayr O

kaginir misiniz?
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16) Ara¢ kullanirken yemek yemekten | Evet O Hayr O
kacinir misiniz?

17) Ara¢  kullanirken  yol  haritasina | Evet O Hayr O
bakmaktan kaginir misiniz?

18) Ara¢  kullanirken radyo  kanalim | Evet O Hayr O
degistirmektan kaginir misiniz?

19) Ara¢ kullanirken cep telefonuyla | Evet O Hayr O
konusmaktan kaginir misiniz?

20) Arag¢  kullanirken  kigisel = bakim | Evet O Hayrr O
yapmaktan kacinir misiniz?

( Makyaj yapmak, tiras olmak, vb.)

21) Genelde seyahate ¢ikmadan bir siire énce | Evet O Hayrr O
seyahat plan1 yapar misiniz — giizergdhinizi

yazmak buna dahil?

22) Genelde bir giizergaha aligmak igin bir | Evet O Hayr O
siire pratik yapar misiniz?

23) Birkag seyahatinizi birlestirip tek seyahat | Evet O Hayr O
haline getirerek toplam yolculugunuzu azaltir

misiniz?

24) Kendi araciniz ve takip ettiginiz ara¢ | Evet O Hayr O
arasindaki mesafe su an, gegmiste biraktiginiz

mesafeden daha fazla mi?

25) Size yol géstermede yardimci olmast igin | Evet O Hayrr O

yaniniza yolcu alir misiniz?

147




Appendix H: Driver Behavior Questionnaire

Ara¢ Kullanma Tarz1 Anketi

Liitfen, asagidaki sorular1 size gore dogru olan secenegi isaretleyerek veya dogru
cevab1 yazarak cevaplayiniz. Secenekler arasinda seciminizi yaptiginiz zaman, liitfen
siyah kursun kalem kullanarak asagida gosterildigi sekilde dairenin icerisini
karalayiniz.

Asagida verilen durumlarin her birini ne sikhkta yaparsimiz?

Asagida verilen her bir madde i¢in sizden istenen bu tiir seylerin sizin basmiza NE
SIKLIKLA geldigini belirtmenizdir. Degerlendirmelerinizi gegtigimiz yil boyunca
kendinizin ara¢ kullanma davraniglarindan ne hatirliyorsaniz onlar1 temel alarak yapiniz.
Liitfen degerlendirmelerinizi size gére dogru olan secenegi karalayarak belirtiniz. Her bir
soru i¢in cevap secenekleri:

1= Hic¢ bir zaman 2= Nadiren 3= Bazen 4= Oldukca sik 5= Sik sik 6= Neredeyse
her zaman

1. | Geri geri giderken O6nceden fark etmediginiz bir | O (o) (o) (0] (0] (0]
seye carpmak

2. | Aydnine gitmek amaciyla yola ¢cikmisken kendinizi | O (o) (o) (0] (0] (0]
daha aliskin oldugunuz B yonine dogru arag
kullanirken bulmak

3. Yasal alkol sinirlarinin lizerinde alkolli | O (0] (0] (0] (0] (o]
oldugunuzdan sliiphelenseniz de arag kullanmak

4. Donel kavsakta donis istikametinize uygun | O (0] (0] (o) (o) (0]
olmayan seridi kullanmak

5. | Anayoldan sola dénmek igin kuyrukta beklerken, | O (0] (0] (0] (0] (0]
anayol trafigine dikkat etmekten neredeyse 6ndeki
araca carpacak duruma gelmek

6. | Anayoldan bir sokaga donerken karsidan karsiya | O (0] (0] (0] (0] (o)
gecen yayalari fark edememek

7. | Baska bir suriciye kizginliginizi belirtmek icin | O (o) (o) (o) (0] (o)
korna galmak

8. Bir araci sollarken ya da serit degistirirken dikiz | O (0] (o] (0] (0] 0
aynasindan yolu kontrol etmemek

9. Kaygan bir yolda ani fren veya patinaj yapmak (0] (o) (o) (o) (0] (o)
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10.

Kavsaga cok hizli girip gegis hakki olan araci
durmak zorunda birakmak

11.

Sehir igi yollarda hiz sinirini agmak

12.

Sinyali  kullanmayi niyet ederken silecekleri
calistirmak

13.

Saga donerken yaninizdan gegen bir bisiklet ya da
araca neredeyse ¢arpmak

14.

“Yol ver” isaretini kagirip, gegis hakki olan
araglarla ¢arpisacak duruma gelmek

15.

Trafik isiklarinda Gglincl vitesle kalkis yapmaya
calismak

16.

Sola donis sinyali veren bir aracin sinyalini fark
etmeyip onu sollamaya ¢alismak

17.

Trafikte sinirlendiginiz bir stirticliyl takip edip ona
haddini bildirmeye ¢alismak

18.

Otoyolda ileride kapanacak bir seritte son ana
kadar ilerlemek

19.

Aracinizi park alaninda nereye biraktiginizi
unutmak

20.

Solda yavas giden bir aracin sagindan gecmek

21.

Trafik 1siginda en hizli hareket eden ara¢ olmak
icin yandaki araglarla yarismak

22.

Trafik isaretlerini yanhs anlamak ve kavsakta
yanlis yone donmek

23.

Acil bir durumda duramayacak kadar, 6ndeki araci
yakin takip etmek

24.

Trafik 1siklar sizin yoninize kirmiziya déndigi
halde kavsaktan ge¢gmek

25.

Bazi tip surictlere kizgin olmak (illet olmak) ve bu
kizginhgi bir sekilde onlara géstermek

26.

Seyahat etmekte oldugunuz yolu tam olarak
hatirlamadiginizi fark etmek

27.

Sollama vyaparken karsidan gelen aracin hizini
oldugundan daha yavas tahmin etmek

28.

Otobanda hiz limitlerini dikkate almamak
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Appendix I: Turkish Summary

Trafik kazalari, diinyaca dliimlerin baslica sebeplerinden biridir ve her yil ortalama
1.24 milyon insan trafik kazalari nedeniyle hayatlarin1 kaybetmektedirler (WHO,
2013). Trafik kazalarin1 kontrol altina almak igin problem sistematik bir bakis

acisiyla yaklagmak yararl olabilir.

Literatiirde genel olarak yasli ve geng siiriiciilerin kazaya karigsma oranlarinin fazla
oldugu bilinmektedir (Porter, 2011; Ryan, Legge, ve Rosman, 1998). Kazaya
karigmanin yani sira, bu iki riskli grup kazaya sebebiyet verme konusunda da ilk iki
siradadirlar (Williams, ve Shabanova, 2003). Bunlarin yaninda diinyanin yaslandigi
gercegi ve trafik kazasi sebebiyle meydana gelen geng 6liimlerin artmasi, potansiyel
tehlikelerin kontrol altina alinmasi gerekliligini daha da artirmaktadir (United

Nations, 2009; Elvik, 2010).

Yash stirticiiler, araba kullandiklar1 kilometre basina en yliksek kaza oranina sahip
gruptur, bunun yaninda kaza sonunda agir yaralanmalar da en ¢ok bu grupta
goriilmektedir (Hakamies-Blomqvist, Wiklund, Henrikson, 2005). Yaralanmalarin
ciddi olmasi yasa bagli hassasliktan ileri gelirken, kazalar da genellikle gorsel,
biligsel ve fiziksel problemlere atfedilmektedir. Bilindigi iizere yas arttikga,
bireylerin yetilerinde ve sagliklarin da kotiilesmeler baglamaktadir ve yasa bagli bu
ozellikler kisilerin araba kullanma yetilerini olumsuz yonde etkilemektedir (Carter,
2006; Shanmugaratman, Kass, ve Arruda, 2010; Freund, ve Smith, 2011). Geng
striiciilerin de diger siirlici gruplarindan 5-10 kata kadar fazla kazaya
karismaktadirlar (Elvik, 2010, OECD, 2006). Bu siiriicii grubu ara¢ kullanmay1 yeni
ogrendikleri icin ve tam olarak zihinsel ve bedensel olarak olgunlasamadiklari i¢in,
ara¢ kullanmak icin kritik dnem tasiyan lst diizey bilissel yetilere heniiz tam olarak

sahip degillerdir (Deery, 1999). Bunlarin yaninda heniiz ergen olduklar i¢in ¢ok
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fazla riskli davranis i¢inde bulunmaktadirlar (Clarke, Ward, ve Truman, 2005). Yash
ve geng siiriiler farkli 6zelliklere sahip olsalar ve farkli nedenler kazaya karigma
oranlarini etkilese de, trafik kazalarin1 daha iyi anlamak icin bu problem daha genis

bir bakis agisindan bakmak daha faydali olabilir.

Trafik psikolojisi kaynaklarinda, kaza sebepleri genel olarak 3 genel kategori de
siniflandirilabilir. Bunlar insan, arag ve ¢evre faktoriidiir (Evans, 2004). Bu ti¢ faktor
icinde kaza oranlarin1 en ¢ok etkileyen faktor insandir ve siralama g¢evre ve arag
olarak devam etmektedir (Treat ve ark., 1979). insan faktorleri de, 2 temel kategori
de incelenmektedir. Bunlar da siiriiciilik becerileri ve siiriicii davranislar1 olarak
simniflandiriimaktadir (Ozkan, Lajunen, ve Summala, 2006). Siiriicii becerileri, bilgi
islem siireglerini ve motor becerileri igerirken, siiriicii davranmiglari, siiriiciiniin
inaglarmi, diisiincelerini, genel motivasyonlarin1 ve aligkanliklarinin yansimasidir
(Elander, West, ve French, 1993). Bu iki faktoriin de trafik kazalariyla iliskisi vardir
ve 6grenme siirecinden sonar bu iki faktor birbiriyle etkilesim halindedir (Lajunen,
ve Ozkan, 2011, Ozkan, 2006). Ancak, kisilerin secimleri, kisilerin performans
yetersizliklerini kullanmak i¢in de kullanilabilecegi igin arag kullanmay1 6grenme
periyodu tamamlandiktan sonra, siiriicli davraniglarinin, performanstan daha 6nemli

bir etkiye sahip oldugu sdylenilebilir (Lajunen, 1997; Evans, 1996).

Kazalarla olan yakin iligkisi nedeniyle siirlicii davranislar, trafik psikolojisinde
siklikla arastirilan bir konudur . Son zamanlarda kaza iliskilerini modellerle
inceleyen arastirmacilardan birisi de Siimer’dir ve modellinde kazaya sebebiyet
veren faktorler sirasiyla islenmektedir (2003) Modeli daha ayrintili anlatacak
olursak, oncelikle model iic ana basliktan olusmaktadir. Uzak faktorler, yakin
faktorler ve kaza. Uzak faktorler, bireylerin genel yatkinliklarini kapsamaktadir.
Bunlarin icinde kiiltiirel faktorler, demografik faktorler, kisilik faktorleri, biligsel
faktorler ve kisinin inancglar1 gibi icerikler bulunmaktadir. Bu faktorler kazayla
dolayli yoldan ilintilidir ve yakin faktorler {lizerinden bir iliskisi vardir. Yakin

faktorler ise daha giinliik siirlis pratikleriyle alakalidir ve hizli ara¢ kullanma, ihlal
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yapma, alkollii ara¢ kullanma gibi davranislar bu faktoriin altindalardir be bu faktor
kazalarla direk bir iligki halindedir (Stimer, 2003). Kazalar1 modellerle incelemek,
daha sistematik ilerleme ve daha c¢ok bilgi saglamaktadir ve farkli gruplarin ve farkli
kaza tiplerinin altinda yatan sebepler ve bu sebeplerin iliskileri birbirinden farklidir.
Bu sebeple, 0zel gruplart 6zel modellerle incelemek, o gruplar1 anlamak ve o
gruplara 0zel ¢oziimler iiretmek i¢in giizel bir teknik olabilir (Lajunen, 1997). Bu
nedenle, bu ¢alismanin bundan sonraki kisminda yash ve geng siiriiciileri giivenli ve

giivenli olmayan davranislar1 baglamsal model ¢ercevesinde islenmistir.

Giivenli ara¢ kullanmak icin yoldan gelen bilgileri dogru bir sekilde algilamak ve
anlamlandirmak kritik 6nem tagimaktadir. Ancak, daha 6nce de belirtildigi gibi yas
arttikca, ara¢ kullanmak ic¢in kritik Oneme sahip bazi1 yetilerde azalmalar
gozlemlenmektedir ve bunlarin basinda fiziksel, gorsel ve biligsel yetiler
gelmektedir (Eby ve ark., 1998, Owsley, 2004). Ornegin, fiziksel yetilerinde
problem olan yaslhlar i¢in araci seritte tutma, vites degistirme hatta freni kontrol
etmek bile zor hale gelmektedir (Owsley, 2004; Shanmugratnam, Kass, ve Arruda,
2010). Bunun yaninda, gérme yetisi ara¢ kullanmanin temelini olusturdugu icin en
ufak gorme problem bile ¢esitli yol kosullarinda arag¢ kullanmayi imkansiz hale
getirebilmektedir (Ball ve ark., 1993; Owsley ve ark., 1998). Bunlara ek olarak,
bilissel olarak problem yasayan yaghilarin kazaya karisma oranlar1 diger yasitlaria
gore daha fazladir ve bu yaslilar ¢evreden gelen bilgileri dogru anlamlandirma ve
bunlara uygun dogru karar ve tepki verebilmekte problemler yasamaktadirlar
(Shinar, 2007; Stutts, Stewart, ve Martell, 1998). Yasa bagli bu o6zelliklerin hepsi

genel saglik durumu faktorii altinda toplanabilir.

Yasa bagl yetilerde azalma, kisilerin ara¢ kullanma yetilerini de negatif
etkilemektedir ve bu nedenle yash siiriiciilerin karistigi kaza tiirleri diger yol
stiriclilerinden farklidir (Hakamies-Blomqvist, 2004). Bu grubun kazaya karigma
oranlar1 ve kaza tipleri farkli olsa da, bu grubun kazalarin1 kontrol altina almak i¢in

farkindaliklar1 kritik 6nem tagimaktadir. Yasa bagli yetilerde kotiilesmeyi ve arag
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kullanma performanslarindaki kotiilesmeyi fark ederlerse bu duruma gore
kendilerini adapte edebilmektedirler. Bu nedenle beceri degerlendirmeleri kritik
onem tagimaktadir (Horswill ve ark., 2013). Gergekei beceri degerlendirmelerinin
yani sira, ger¢ekei 6z giiven de trafik giivenlikleri ve farkindaliklari igin kritik 6nem
tasimaktadir. Calismalar, gercek yeti seviyesinin yansimasindan fazla ve gergekei
olmayan 0z giiven seviyesine sahip yaslhilarin daha ¢ok kazaya karistiklarini ortaya
koymaktadir (Wood, Lacherez, ve Anstey, 2013). Bu genel faktorlerin hepsi, kazaya
dolayli yoldan sebebiyet veren faktorlerdir ve yash siiriiciiler igin uzak faktorler

baslig1 altinda toplanilabilir.

Literatiirde geng siiriiciilerin kazaya neden olan 6zellikleri genel olarak 2 baglik
altinda toplanmaktadir: yasa bagl faktorler, heniiz olgun olmama ve riskli
davraniglar1 tercih etme gibi ve deneyimsizlik yetersiz ara¢c kullanma kabiliyeti
(Shinar, 2007). Bazi yetilerin heniiz olgunlasamamasi, beyin gelisimlerinin heniiz
tamamlanmamis olmastyla alakalandiriimaktadir. Ornegin diirtiisel davranislari,
davraniglarinin sonuglarini gergekgei olarak degerlendirememeleri, diizgiin bir sekilde
siirlis plam1 yapamamalari, olgunlasmamis beyin fonksiyonlariyla alakalidir
(Glendon, 2011; Huang, ve Winston, 2011; Steinberg, 2005; Paus, 2005). Bilissel
olgunlagmanin yaninda, gen¢ siirliciiler sosyal ve davranigsal agidan da hala
gelismektedirler. Kim olduklarini  anlamaya ¢alisma, kendi yetilerini ve
kabiliyetlerini kesfetme, kendi siirlarin1 da test etme istegi dogurmaktadir ve bu
istek diger alanlar da oldugu gibi trafikte de problemlere ve riskli davranislara
sebebiyet vermektedir (Lam, 2003; Williams, 2003; Keatig, ve Halpern-felsher,
2008; Shope, ve Bingham, 2008).

Geng siiriiciiler i¢in deneyimsizlik de kazaya sebebiyet veren onemli faktdrlerden
biridir (Shinar, 2007). Her ne kadar, temel ara¢ kullanma yetilerinin kolayca
Ogrenildigi bilinse de iist diizey algisal ve biligsel yetiler sadece deneyimle
gelismektedir (Derry, 1999; Huang, ve Winston, 2011). Yash siiriiciiler de oldugu

gibi bu yetiler kadar yetilerin farkinda olmak kritik 6nem tagimaktadir, ¢iinkii eger
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kisi eksikliklerinin farkindaysa bunlar1 telafi edebilecek yontemleri uygulayabilir
(Hatakka ve ark., 2002). Bunlarin yaninda gengleri riskli davraniglara iten bir bagka
Oonemli sebepte asir1 dzgiivendir ve gercekei olmayan 6z-giiven gercekei olmayan
risk algisiyla, gercekei olmayan risk algis1 da geng siiriiciiler i¢in kazaya sebebiyet
veren en onemli etmenlerden biridir (Gregersen, 1996). Yash siirticiiler de oldugu
gibi gencg siiriiclilerde de bu genel faktorlerin hepsi, yaslarinin karakteristigini

yansitmaktadir ve kazayla dolayli yoldan ilintili faktorlerdir.

Yasl stirticiiler literatiirii dikkat ile incelendiginde 6zellikle bu grup i¢in modelin
sadece uzak ve yakin faktorlerden olugsmayabilecegi ve arada bir baglamsal bir
faktor olabilecegini ortaya koymaktadir ve bu faktér 0Oz-diizenleyici trafik
davramiglaridir. Oz-diizenleyici davranislar, bireyin kendini giivenli veya rahat
hissetmedigi durumlarda, o durumdan kaginmasi ya da siirlisiinii bu duruma gore
uyarlamasi olarak tanimlanir ve genel olarak yagl siiriicli literatiiriinde yasa bagl
yeti ve kabiliyet azalmalarin1 kontrol altinda tutmak ic¢in uygulanan bir bas etme
yontemi olarak islenmektedir (Molnar, ve Eby, 2009). Daha ¢ok yash siiriiciiler
tarafindan tercih edilmesine ragmen, son yillarda yapilan calismalar gengler
tarafindan da kullanildigini ortaya koymaktadir (Naumann, Dellinger, ve Kresnow,
2011). Bu baglam da genel grup ozellikleri ve kazayla dogrudan iliskili olan
faktorlerin arasinda bu stratejilerin yash ve geng siiriiciiler i¢in arastirilmas: faydali

olabilir.

Oz-diizenleyici davranislar, ii¢ bashik altinda incelenebilir. Bunlardan ilk ikisi
stratejik  ve taktiksel 0Oz-diizenleyici davramiglar olup, Michon’in (1985)
hiyerarsisinden uyarlanmistir. Son faktor ise hayat-amaci faktorii olup Keskinen’in
modelinden (2011) uyarlanmistir (Eby ve ark., 2009). Stratejik 6z-diizenleyici
davraniglar {ist seviye kararlari, planlar1 ve stratejileri barindirir. Yolculuk plani, rota
secimi, yolculugun kazanglar1 ve kayiplar1 gibi, yolculuk ©Oncesi planlar
icermektedir. Taktiksel 6z-dlizenleyici davranislar ise siiriis esnasinda o anki etkilere

gore sekillenen kararlardir. Hiz ayarlamasi, takip mesafesi, engellerden kaginma,

154



ara¢ ici dikkat dagiticilardan kaginma gibi davraniglar bu faktore aittir. Son seviye
hayat amaci ise siiriiciiniin kalici Ozelliklerinin trafige yansimasi olarak
betimlenebilir. Kisinin genel se¢imlerinin, motivasyonlarinin ve inanglarinin trafik
ortamina yansimasi ve bu kisisel Ozelliklerin trafikte yonlendirdigi kararlaridir
(Molnar, 2013). Yas, cinsiyet, fonksiyonel aksakliklar, saglik durumu, gorme yetisi,
bilissel faktorler, yetilerle alakali farkindalik, 6z-giiven, gegmis kaza sayisi, trafikte
hissedilen stres, azalmis siiriis ihtiyaci, ikinci siiriicli imkani, toplu tasima olanaklari
gibi faktorler 6z-diizenleyici davranislari etkileyen etmenler olarak siralanabilir
(Charlton, ve ark., 2006; Hakamies-Blomqvist, ve Wahlstrom, 1998).Kisisel
ozellikler ve bu kisisel 6zellikleri kontrol altinda tutmaya yarayacak 6z-diizenleyici
davraniglar1 inceledikten sonra bunlarin sapkin siiriicli davraniglariyla olan iligkisini

incelemek, kazalar1 anlamak ve engellemek acisindan 6nemli olabilir.

Sapkin siiriicii davraniglar ilk olarak iki genel baslik altinda incelenmistir bunlar
ihlaller ve hatalardir. Bu iki davranig arasinda kesin bir ¢izgi olup ihlaller kasten
tehlike iceren ortamlarda giivenlik icin gerekli davramislar1 gostermemek olarak
tanimlanirken, hatalar planlanmadan yapilan siirliciilik ya da performans
yanligliklart olarak tanimlanabilir (Reason, 1990). Bu iki davranigin altinda yatan
etmenler de birbirinden ¢ok farklidir. Ornegin, hatalar genel olarak bilissel siire¢ ve
performans smirlarinin  yansimast olup kasit icermezken, ihlaller kisinin
aligkanliklarinin  ve secimlerinin yansimasi olup, kasithi yapilan davraniglardir
(Oppenheim, & Shinar). Bu genel gruplamalardan sonra ¢alismalar ihlallerin ikiye
ayrilabilecegini ortaya koymustur ve ihlaller saldirgan amag ile islenilenler ve
siradan kural ihlalleri adi altinda incelenmeye baslanmistir (Lawton, 1997).
Calismalar gosteriyor ki yaslt ve geng siiriicliler icin de bu sapkin davraniglar
onemlidir ve yash siiriiciiler genel de daha cok hata yaparlar iken genc siiriiciiler
daha ¢ok trafikte ihlal yapmaktadirlar (Ozkan, Lajunen, ve Summala, 2006; Parker

ve ark., 2000). Ayrica, literatiirde sapkin siiriicii davraniglarinin kazaya sebebiyet
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verdigi ortaya konmaktadir ve kazalarla dogrudan iliski halindedirler (Winter, ve

Dodou, 2010).
Calismanin genel amagclar1 sunlardir:

e Yash ve gen¢ siriiciilerin genel saglik durumu, siirlis beceri
degerlendirmeleri, siirlis 6zgiliveni, 0z-diizenleyici davranmiglar1 ve sapkin
stiriicli davraniglar1 agisindan karsilastirilarak incelenmesi

e Trafikte 6z-diizenleyici davraniglar baglamsal modelinin olusturulmasi ve
yasli ve geng siirliciiler i¢in ayr1 ayri test edilmesi

e Genel Saglik Durumu Anketi, Siiriicii Beceri Degerlendirme Anketi, Siiriis
Ozgiiveni Anketi ve Oz-Diizenleyici Davranislar Anketinin Tiirkceye ve
Tiirk verisine uyarlanmasi ve faktdr dagiliminin geng ve yasl siiriiciiler igin

incelenmesi

Calismaya toplam 258 aktif erkek siiriicti katilmistir. Bunlarin120’si yaslt siiriicii ve
138’1 geng stiriiciidiir. Yagh siiriiciilerin yas aralig1 60-75 olarak belirlenirken, geng
stiriiciiler i¢in ise en az 3 yildir ehliyet sahibi olup, en az 3000 kilometre arag
kullanmis olma sarti konulmustur. Data toplanmasina baslamadan 6nce Genel Saglik
Durumu Anketi (Molnar et al., 2013), Siiriicti Beceri Degerlendirme Anketi ve Stiriis
Ozgiiveni Anketi‘nin (Parker et al., 2001) ve Trafikte Oz Diizenleyici Davranislar
Anketi (Molnar et al., 2013) Tiirk¢eye ¢evrilmis, uyarlamalar1 yapilmistir. Bunlara
ek olarak Tiirkge uyarlamasmin Lajunen ve Ozkan (2004) tarafindan yapildig
Siirticii Davraniglar1 Anketi de (SDA) calismaya dahil edilmesine kara verilmistir.
Datalar toplanmadan Once gerekli izinler alinmis ve daha sonra veri Balikesir,
Istanbul ve Ankara’da yasayan siiriiciilerden anketler toplanmistir. Anketler 6nce

yasl siirticlilerden, daha sonra da geng siiriiciilerden toplanmustir.

Analizler, Tiirk verisinde ilk defa kullanilan Genel Saglik Durumu Anketi, Siirticii
Beceri Degerlendirme Anketi ve Siiriis Ozgiiveni Anketi‘nin ve Trafikte Oz

Diizenleyici Davraniglar Anketlerinin yagh ve geng siiriiciiler i¢in faktor yapilarinin
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test edilmesiyle baslamistir. Sonuglara gore Genel Saglik Durumu Anketi, yash
stiriiclilerde orijinal ¢alisma da oldugu gibi tek faktor yapisinda bulunurken, geng
stiriciiler i¢cin maddeler fonksiyonel ve hareketlilik olarak gruplanmistir. Beceri
Degerlendirme Anketinde de yash siiriiciiler tek faktor yapisini desteklerken,
genglerde biligsel kabiliyetler, yon bulma ile alakali kabiliyetler ve géorme yetileri
olarak smiflanmugtir. Siiriis Ozgiiveni Anketi ise yashlar da iki ayr1 faktorden
olugmaktadir ve rahat ve giivenli olmayan durumlarin soruldugu maddeler ile rahat
ve giivende hissedilen durumlarin soruldugu sorular iyi his igerikli 6zgiiven ve kotii
his igerikli 6zgiiven olarak gruplanmistir. Geng siiriiciiler i¢in yine faktor yapisi 2
bulunmustur ama maddeler genel durum 6zgiiveni ve belirli durum 6zgiiveni olarak
gruplanmistir. Son olarak mini uyarlamasinin uygulandig1 Trafikte Oz-Diizenleyici
Davranislar anketinde ise her iki grupta da hayat amaci seviyesi maddeleri ve
faktorii diiserken, iki grupta da stratejik ve taktiksel seviye davranislar1 grup olarak
bulunmustur. Ayni anketlerin, farkli faktdr yapilartyla islemesi bu iki grubun
davranis mekanizmalarinin farkli oldugunu kanitlamis ve 6z-diizenleyici davranis

modelleri isleyisinin de farkli olabileceginin sinyalini vermistir.

Faktor analizinden sonra iki grup arasindaki farklar1 ve benzerlikleri, ortaya atilan
modeli test etmeden 6nce daha ayrintili arastirmak igin degiskenleri 6lgen her
anketteki yashh ve genc siiriiciilerin degerlendirmeleri karsilastirilmistir. Faktor
yapilart farkli oldugu i¢in karsilagtirmalar, madde madde ANCOVA ile test
edilmistir. Oz-diizenleyici davranislar anketi evet hayir segeneklerinden olustugu
icin, bu anketin testi Ki-Kare Analizi ile yapilmistir ve son olarak Siiriicii
Davraniglar1 Anketi gegerlilik ve gilivenirligi daha dnce test edildigi i¢in bu ankette

karsilastirma daha once test edilmis faktor yapisina gore yapilmastir.

Sonuglar soyledir. Geng siiriiciilerin son 3 yil kaza sayisi, yash siiriiciilerin kaza
sayilarindan anlamli derecede yiliksek bulunmustur. Bunun yaninda, genel saglik
durumu, beceri degerlendirme ve siiriis 6zgiiveni anketlerinde de geng siiriiciiler

yash siiriiciilerden anlamli olarak daha yiiksek puanlara sahiplerdir. Genel olarak
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geng siirticliler kendilerini yaslilara oranla daha saglikli, daha becerili ve daha
Ozglivenli olarak gormektedirler. Bunlara ek olarak, 6z-dlizenleyici davraniglarin
kargilagtirmasina gore hayat amacglh 06z-diizenleyici davraniglar haricindeki
maddelerde genel olarak yash siiriiciiler geng siiriiciilerden daha ¢ok 6z-diizenleme
stratejilerini kullandiklarini rapor etmislerdir. Hayat amacli davraniglarin gengler de
daha ¢ok goriilmesinin nedeni, fonksiyonel aksakliklar yasayan insanlar i¢in hayat
dair kararlar vermenin zor olmasindan kaynaklanabilir bunlara ek olarak yaslilarin
kiiltiirel olarak hayattan bekledikleri ve toplumun onlardan beklentisi bu seviye
kararlarin1 almalarina engel olusturabilir (Molnar, ve ark., 2013). Sonu¢ olarak
faktor analizinde de bu maddelerin daha c¢ok diistiglinii hesaba katarsak bu
seviyenin maddelerini gelecek ¢alismalar da tekrar gozden gecirip madde eklenmesi
yapmak yarali olabilir. Son olarak sapkin davranislar karsilastirmasi, bundan 6nce
yapilan ¢aligmalar1 destekleyen nitelikte sonuclar bulmustur ve geng siiriiciiler yash
siiriiclilere oranla anlamli derecede daha fazla agresif ve siradan ihlal rapor

etmislerdir (Ozkan, Lajunen, ve Summala, 2006; Parker ve ark., 2000).

Grup karsilastirmalar1 yapildiktan sonra, bu calisma da onerilen Trafikteki Oz-
Diizenleyici Davraniglar Baglamsal Modeli test edilmeye baslanmistir. Sonuglara
gore yasl siiriiciiler i¢in 0Oz-diizenleyici davranislarin  baglamsal etkisi
bulunulamamasina karsin geng siiriicliler i¢in duruma bagl 6zgiiven, stratejik 6z-
diizenleyici davraniglar ve ihmaller arasinda kismi baglamsal iliski bulunmustur

ancak bu etki beklenenin tersi yoniindedir.

Bu analizlerden sonra degiskenler arasindaki iligkileri daha ayrintili anlayabilmek
icin hiyerarsik regresyon analizleri gen¢ ve yasl siiriicliler i¢in ayr1 ayr1 yapilmstir.
Yash siiriiciilerde 6z-diizenleyici davraniglar saldirgan ihlalleri yordamamaistir,
bunun nedeni bu tiir ihlallerin yasin artmasiyla azalmasi olabilir (Rimmo, ve
Hakamies-Blomqvist, 2002). Agresif ihlali yordayan bir 6z-diizenleyici seviye
bulunamazken, siradan ihlallerin taktiksel 6z-diizenleyici davranislar tarafindan

negatif yonde yordandigi bulunmustur. Bu sonuca gore taktiksel 6z-diizenleyici
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davraniglar, siradan ihlalleri kontrol altinda almak icin kullanilabilecek stratejiler
arasinda goriinmektedir. Bunlarin yaninda 6z-diizenleyici davraniglarin giivenligin
tersi yonlinde bazi sonuglara neden olabilecegini ortaya koyan bazi sonucglarda
bulunmustur. Yash siirliciiler icin stratejik 0z-diizenleyici davranis1 daha c¢ok
benimseme, daha yiiksek hata ve thmal puanlariyla ilintili bulunmustur. Bu sonuglar,
taktiksel ve stratejik 0Oz-diizenleyici davranislar birbirleriyle pozitif iliski de
bulunmalarina karsin, pratikteki isleyislerinin farkli olabilecegini akillara
getirmektedir. Oz-diizenleyici davranis ve sapkin davranis iliski incelemesinden
sonra, Oz-diizenleyici davranislarin altinda yatan faktorler arastirmistir. Yash
stiriiciiler i¢in Oz-giivenin stratejik 0z-dlizenleyici davranislari anlamli olarak
yordamasi haricinde anlamli bir iligki bulunamamistir. Bu sonug, 6z-diizenleyici
davraniglarin altinda yatan sebeplerin daha ¢ok arastirilmasi gerekliligini ortaya
koymaktadir. Bunlar yaninda genel saglik durumu, beceri degerlendirme ve siiriis
Ozgiiveni, sapkin siiriicli davraniglariyla olan iliskisi acisindan test edilmistir ve hata
ve thmaller i¢in genel saglik durumu, beceri degerlendirme ve kétii hislerle alakali

olan 6zgiivenin bu iki sapkin davranigi negatif bir bicimde yordadigi bulunmustur.

Ayni analizler, geng¢ siiriiciiler i¢cin de yapilmistir. Gengler i¢in taktiksel 0z-
diizenleyici davramiglar biitiin sapkin siiriici  davranislart negatif yordadigi
bulunmustur ve bu trafik giivenligi agisindan 6nemli bir bulgudur. Bu sonuglar, geng
stiriiciilerin sapkin davraniglarinin bu yolla kontrol edilebilecegini desteklemektedir.
Fakat stratejik 0z-diizenleyici davraniglar i¢in sonuglar yash siiriiciiler de oldugu
gibi beklenmedik yondedir ve hata ve ihmal pozitif yordanmaktadir. Bu sonuglar 6z-
diizenleyici davranislar1 Onerirken dikkatli davranilmasi gerektigini vurgular
niteliktedir. Bu asamadan sonra 6z-diizenleyici davranislarin altinda yatan etmenler
arastirillmistir  ve taktiksel 06z-diizenleyici davraniglart yordayan faktorler
bulunamamistir ancak taktiksel Oz-diizenleyici davraniglarin olas1 faydalarim
desteklemek icin bu seviyeyi etkileyen faktorleri bulmak kritiktir. Bunun yaninda

stratejik 0z-diizenleyici davraniglar1 genel durum 6zgiiveninin ters yonde yordadigi
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bulunmustur. Son adim olarak, sapkin stiriicii davraniglar1 ve altinda yatan olas1 yas
ile alakali faktorler aragtirllmistir. Sonuglara gore saldirgan ihlalleri, siiriis ile alakali
bilissel faktorlerin pozitif olarak yordadigi bulunmustur. Bunlarin yaninda duruma
bagli 6zgliven ise hata ve ihmal oranlarini negatif olarak yordayan degiskenler
olarak bulunmustur. Son olarak ihmal skorlarini negatif olarak yordayan bir baska

faktor ise hareketlilik hali olarak bulunmustur

Calisma bulgularina gore, calismanin olast katkilart su sekilde siralanabilir.
Oncelikle bu calismada ortaya yeni bir model atilmis ve test edilmistir ve 6z-
diizenleyici davraniglarin bir mekanizma i¢inde bu kadar ayrintili gen¢ ve yash
stiriicliler i¢in aynt zamanda Ol¢limler yapip karsilagtirma imkénlar1 saglayan ilk
caligma niteligindedir. Bunun yaninda Siiriicii Davraniglar1 Anketi disinda kalan
biitiin anketler bu ¢alisma i¢in Tiirk¢e *ye ¢evrilmis, adapte edilmis ve Tiirk verisine
ve geng siiriicli grubuna kazandirilmistir. Bunlarin yaninda ilk defa geng siiriiciilerin
0z-diizenleyici davranis mekanizmasiyla ilgili bilgiler edinme firsati sunmustur. Son
olarak ve en dnemli sonug, 6z-diizenleyici davraniglarin her zaman trafik giivenligini
destekler nitelikte olmayabilecegi ve bu pratikleri yol kullanicilarina onerirken
dikkatli olunmas1 gerektigi ortaya konmugstur. Bu calisma sonuglarina gore yasl ve
geng siiriiciilerin hem genel hareketlilik hali hem de yol gilivenliklerinin nasil saglana

bilinecegine dair ayrintili bilgiler edinilmistir.

Calismay: kisitlayan bazi etmenler vardir. Ornegin, katilimcilarm hepsi erkektir,
ancak bilindigi iizere kadin siiriciler de 0z-diizenleyici davraniglar
benimsemektedirler ve onlarin mekanizmasi erkeklerden daha farklidir bu agidan
bundan sonraki ¢aligmalar i¢in bu grubu da calismaya eklemek yararli olabilir.
Bunlara ek olarak, yash stiriiciilerin saglik taramasindan gecirilmesi daha giivenilir
sonuclar elde edilmesi yararli olabilir. Son olarak geng siiriiciilerin geneli tiniversite
Ogrencisidir ve egitim seviyeleri yliksektir bu sebeple daha genis 6rneklemden geng

stirlicii verisi toplanmasi faydali olabilir.
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Gelecek calismalarda 6z-diizenleyici davranig seviyeleri tekrar gozden gegirilmeli ve
Ozellikle hayat amaciyla ilgili maddelere yeni maddeler eklenmelidir. Bunun
yaninda ozellikle taktiksel 0z-diizenleyici davraniglarin altinda yatan diger olasi
sebepler bu davranis1 desteklemek adina ayrintili bir sekilde arastirilmalidir. Son
olarak 6z-diizenleyici faktorlerin modeldeki yeri degistirilerek araci degisken yerine
kazalarla dogrudan iliskisinin test edilmesi modeldeki yerini gilincellemek icin

yararli olabilir.
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Appendix J: Tez Fotokopisi Izin Formu

ENSTITU

Fen Bilimleri Enstittsi

Sosyal Bilimler Enstitiisii -

Uygulamali Matematik Enstitiisii

Enformatik Enstittisi

Deniz Bilimleri Enstitiisi

YAZARIN

Soyadi : Azik

Adi  : Derya

Bolimii : Trafik ve Ulasim Psikolojisi

TEZIN ADI : SELF-REGULATORY DRIVING PRACTICES OF OLD AND
YOUNG DRIVERS

TEZIN TURU : Yiiksek Lisans [ Doktora

1. Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir. -

2. Tezimin igindekiler sayfasi, dzet, indeks sayfalarindan ve/veya bir -
boliimiinden kaynak gosterilmek sartiyla fotokopi aliabilir.

3. Tezimden bir bir (1) yil siireyle fotokopi alinamaz. -

TEZIN KUTUPHANEYE TESLIM TARiHI
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