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ABSTRACT

YOUNG DRIVER BEHAVIORS IN RELATIONS TO THE IMPLICIT AND
EXPLICIT DRIVING SKILLS

Oztiirk, ibrahim
M.S., Department of Psychology
Supervisor  : Assoc. Prof. Dr. Tiirker Ozkan

September 2017, 137 pages

Road traffic accidents are one of the important public health problems for all age
groups, especially for the young people. Young drivers show more aberrant driver
behaviors and are overly represented in road traffic accidents. The driving skills and
driver behaviors are important predictors of road traffic accidents. Driving skills and
driver behaviors might be measured by using self-reports, driving simulators, and
implicit measurements. In this thesis, the relationship between self-reported and
implicit driving skills and self-reported and simulated driver behaviors were
investigated among young female and male drivers. The results showed that, in
general, unlike implicit driving skills, self-reported driving skills are important
predictors of both self-reported and simulated driver behaviors. Self-reported safety
skills were found to be negatively related to self-reported violations and the mean
speed in different road segments in a driving simulator. Moreover, self-reported
perceptual-motor skills were found to be positively related to self-reported violations



and positive driver behaviors, and simulated speeding and lane keeping behaviors
and negatively with self-reported errors. Overall, the results are important in terms of
the examining the relationship between driving skills and driver behaviors. The study
also showed that the characteristics of the driving simulation scenario are an
important factor while examining the driving skills and driver behaviors. Future
studies might be conducted by including different age and experience groups with

different types of driving scenarios.

Keywords: young drivers, driving skills, driver behaviors, driving simulator, implicit

measurement



0z

ORTUK VE ACIK SURUCU BECERILERINE ILISKIN GENC SURUCU
DAVRANISLARI

Oztiirk, ibrahim
Yiiksek Lisans, Psikoloji Boliimii

Tez Yoneticisi : Dog. Dr. Tiirker Ozkan

Eyliil 2017, 137 sayfa

Karayolu trafik kazalari, biitiin yas gruplarn ig¢in, 6zellikle de geng insanlar igin,
onemli halk sagligi problemlerinden biridir. Geng siiriiciiler sapkin siiriicli
davraniglarini daha fazla gostermekte ve karayolu trafik kazalarinda fazlaca temsil
edilmektedir. Siiriis becerileri ve siirlicii davramiglar1 karayolu trafik kazalariin
onemli yordayicilarindandir. Siiriis becerileri ve siiriicii davraniglar1 6z-beyana
dayal1, siirlis simiilatorii ve ortiik 6l¢lim yontemleri kullanilarak 6Slgiilebilir. Bu tez
calismasinda, gen¢ erkek ve kadin siirliciilerde, 6z-beyana dayali ve Ortiik siiriis
becerilerinin  6z-beyana dayali ve simiilatordeki siiriicli davranislarina etkisi
aragtirtlmistir. Sonuglara, genel olarak, ortiik siirlis becerilerinin aksine, 6z-beyana
dayali siirlis becerilerinin hem 0z-beyana dayali hem de siirlis simiilatoriindeki
siiriicii davramiglarinin anlamli bir yordayicist oldugunu gostermistir. Oz-beyana
dayali giivenlik becerileri siiriis simiilatoriindeki farkli yol segmenlerindeki ortalama

hiz ve 6z-beyana dayali ihlaller ile negatif iligki gOstermistir. Ayrica, 6z-beyana

Vi



dayal1 algi-motor becerileri 6z-beyana dayali ihlaller ve pozitif siiriicli davraniglar1 ve
stirlis simiilatoriindeki hiz ve serit takibi davraniglar ile pozitif, 6z-beyana dayali
hatalar ile negatif iliski gdstermistir. Genel olarak, sonuglar siiriis becerilerinin ve
stirlicii davraniglarinin iligkisinin aragtirilmasi agisindan 6nemlidir. Bu ¢alisma ayrica
stiriis simiilatoriindeki senaryo 6zelliklerinin siiriis becerileri ve siiriici davraniglarini
arastirmada 6nemli bir faktor oldugu gostermistir. Gelecekteki caligmalar farkli yas

ve tecriibe gruplarin1 da dahil ederek farkli siiriis senaryolarinda gergeklestirilebilir.

Anahtar Kelimeler: geng siiriiciiler, siiriis becerileri, siirlicti davraniglari, siiriis

simiilatorii, ortiik 6l¢iim
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CHAPTER 1

INTRODUCTION

Road traffic accidents (RTAS) are one of the most important public health problems
all over the world. Each year, RTAs result in more than 1.25 million deaths and
millions of injured people. For all age groups, road traffic accidents are one of the
leading causes of death. Especially for young people, these accidents are the first
cause of death (WHO, 2015a; 2015b). It is also found that 74% of the all road traffic
deaths happened in middle-income countries, such as Turkey, where most of the
world population live and approximately half of the cars are registered (WHO,
2015a). Road traffic accidents are also an important problem in Turkey (TUIK, 2016;
WHO, 2015a). The number of traffic accidents with injured and dead people are
continuously increasing since 2006 (TUIK, 2016).

1.1 Human Factors in Road Traffic Safety

In terms of the causes of road traffic accidents, human factors were found to be a
single factor for the 57% of the accidents and contributing factor for over 90% of the
accidents (Lewin, 1982; Treat et al., 1977). It is also reported that human error,
especially driver error, was found to be the leading cause of accidents for more than
90% of road traffic accidents in Turkey (TUIK, 2016). Especially, younger drivers
were found to be more vulnerable and riskier compared to older drivers (Siimer,
Ozkan, & Lajunen, 2006; WHO, 2015a).

In the studies related to traffic safety, human factors are mostly investigated as two
distinct factors which are driver behaviors and driving skills (Parker & Stradling,
2001). Driver behaviors are defined as what drivers “do” while driving by focusing
on the individual driving styles of drivers. On the other hand, driving skills are

defined as what drivers “can do”. These skills involve information-processing and



motor skills that might be developed with driving experience (Elander, West, &
French, 1993).

Lajunen and Ozkan (2011) developed a model that identifies the path to crash
through driving skills and driving style which is driver behavior (see Figure 1).
According to this model, driver errors are the outcome of driving skills and safety
margins are the outcomes of driver behaviors. As seen in the model, different driver
related factors affect the errors and safety margins through driving skills and driver

behaviors which result in accidents.

General cognitive
abilities

4 Driving skills
|

Driving Tl
experience

/ Driving style \‘ < Crash
Lifestyle / Safety /

Errors

margins

Personality
factors

Attitudes
and beliefs

Figure 1. Two pathways to crash (Lajunen & Ozkan, 2011)
1.2 Driving Skills

Driving skills are identified as two components perceptual-motor skills and safety
skills. The most common measurement of driving skills, the Driver Skill Inventory
(DSI), was developed by Lajunen and Summala (1995). Perceptual-motor skills
include drivers’ ability to handle or control a car, in other words, technical driving
skills. On the other hand, safety skills represent the drivers’ skills in terms of safe
driving and avoiding accidents (Lajunen & Summala, 1995). In the measurement,
certain characteristics of driving skills are rated by the drivers stating their own

strong and weak sides of the driving (Lajunen, Corry, Summala, & Hartley, 1998a).
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It should be also noted that the DSI measures the skill and safety orientation of
drivers rather than measuring the actual level of skills (Lajunen & Ozkan, 2011).

The DSI was found to be reliable and showed same two-factor structure across
different countries such as Finland (Lajunen & Summala, 1995), Australia (Lajunen
et al., 1998a), Germany (Ostapczuk, Joseph, Pufal, & Musch, 2017) and Turkey
(Siimer et al., 2006). Ozkan, Lajunen, Chliaoutakis, Parker, and Summala (2006a)
also conducted a cross-cultural study with six countries and found that Driver Skill
Inventory might be used in different cultures for the measurement of perceptual-

motor and safety skills.

In a study conducted by Stimer and colleagues (2006), the perceptual-motor skills
and safety skills showed the asymmetric relationship. The asymmetric relationship
indicated that perceptual-motor skills were positively associated with unsafe traffic
outcomes whereas safety skills were negatively associated with these outcomes. In
terms of penalties, perceptual-motor skills were positively and safety skills were
found to be negatively related. It is also stated that the overestimation of perceptual-
motor skills might lead to aberrant driver behaviors but safety skills might have a
different role that results in a decrease in the negative effects of these behaviors
(Stimer et al., 20006).

Certain demographic characteristics result in differences in driving skills
(Delhomme, 1991; Lajunen & Summala, 1995; Ozkan & Lajunen, 2006). It has been
found that drivers tend to have more positive ratings for themselves compared to
average drivers (Delhomme, 1991). Especially, young male drivers tend to
overestimate their perceptual-motor skills compared to other drivers. However, the
overemphasis of perceptual-motor skills might be because of the driver education

and cultural expectations (Stimer et al., 2006).

Age is one of the important factors affecting drivers’ self-assessment of driving
skills. However, there are some contradictory findings in terms of the relationship
between age and driving skills. Younger drivers reported lower levels of perceptual-

motor skills (Ozkan & Lajunen, 2006; Siimer et al., 2006). In another study, older



drivers show higher levels of both perceptual-motor skills and safety skills
(Ostapczuk et al., 2017). On the other hand, perceptual-motor skills were found to be
negatively correlated with age whereas safety skills were found to be positively

correlated with age (Martinussen, Moller, & Prato, 2014).

In terms of experiences as mileage or licensing year, drivers with higher experiences
tend to state having higher perceptual-motor skills but lower safety skills (Lajunen &
Summala, 1995; Lajunen et al., 1998a). Moreover, drivers with higher mileage and
older driving license reported significantly higher levels of perceptual-motor skills
but not safety skills (Ostapczuk et al., 2017; Ozkan & Lajunen, 2006; Siimer et al.,
2006). It has been also found that drivers show higher driving skills as they gained
experience through training (Boccara, Delhomme, Vidal-Gomel, & Rogalski, 2011).
The negative effects of driving experience over driving skills might be because of the

problems in learning and feedback (Lajunen & Summala, 1995).

In terms of gender differences, male drivers reported higher levels of both
perceptual-motor skills and safety skills than female drivers (Delhomme, 1991;
Lajunen et al., 1998a). However, some studies indicated no difference between male
and female drivers (Lajunen & Summala, 1995) and some studies showed that male
drivers have significantly higher levels of perceptual-motor skills but female drivers
have significantly higher levels of safety skills (Martinussen et al., 2014; Ozkan &
Lajunen, 2006). Lajunen and Summala (1995) also stated that inexperienced male

and female drivers show themselves as more safety oriented.

It has been reported that self-assessment of driving skills of young male drivers is
inconsistent with their driving performance and changes according to the levels of
driving experience. Less skilled drivers and more experienced young male drivers
are found to be more inconsistent in terms of the self-assessment of driving skills
(Martinussen, Moller, & Prato, 2017).

However, de Craen, Twisk, Hagenzieker, Elffers, and Brookhuis argued that the
determination and comparisons of skills depend on how the driving skills were

evaluated. Novice drivers reported having higher skills when they compared



themselves with peer drivers but experienced drivers, compared to novice drivers,
reported higher skills when they compared themselves with average drivers. It is also
criticized that novice drivers did not overestimate their skills compared to average
drivers (2011).

In terms of the outcomes of driving skills, in general, drivers with higher levels of
perceptual-motor skills and lower levels of safety skills were found to be more
dangerous than other drivers with different levels of driving skills (Martinussen et
al., 2014; Simer et al., 2006). Drivers with higher safety skills reported better safety
records (Ozkan & Lajunen, 2006). It has been also found that drivers with higher
levels of safety skills reported a lower number of accidents, penalties, and speeding.
On the other hand, perceptual-motor skills were found to be positively correlated
with accidents, penalties, and speeding. Drivers with higher levels of perceptual-
motor skills reported lower levels of dislike of driving. However, drivers with higher
levels of safety skills reported lower levels of driver aggression and higher levels of
dislike of driving. Moreover, speeding was found to be positively correlated with
perceptual-motor skills and negatively correlated with safety skills. Safety skills were

also found to be a significant predictor of speeding (Lajunen et al., 1998a).

In the comparison of six countries in terms of perceptual-motor skills and safety
skills, safety skills were found to be negatively correlated with penalties in every
country. However, only in Finland, Greece, and the Netherlands, perceptual-motor
skills were found to be positively correlated with penalties. In terms of accidents,
perceptual-motor skills were positively correlated with accidents in Iran and safety
skills were negatively correlated in Greece and Iran (Ozkan et al., 2006a). However,
in a different study, country differences in terms of perceptual-motor skills and safety
skills were not found to be related to accident statistics whereas self-reported safety
skills were negatively associated with accident involvement in four countries.
(Warner, Ozkan, Lajunen, & Tzamaloukas, 2013). Moreover, in another study, it was
found that DSI scores did not contribute to accident involvement (Bener & Crundall,
2008).



1.3 Driver Behaviors

Driver behaviors include various errors and violations while driving. The aberrant
behaviors of drivers are measured by the Driver Behavior Questionnaire (DBQ) that
was developed based on a taxonomy and divide these behaviors into two main
categories named as violations and errors (Reason, Manstead, Stradling, Baxter, &
Campbell, 1990). The DBQ is found to be the most common self-reported
measurement of driver behaviors (Lajunen & Ozkan, 2011; de Winter & Dodou,
2010). The DBQ has been used for the assessment of aberrant driver behaviors and
prediction of accident involvement (Cordazzo, Scialfa, Bubric, & Ross, 2014). The
DBQ has been used in different countries (de Winter & Dodou, 2010) such as
Australia (Stephens & Fitzharris, 2016), France (Guého, Granié, & Abric, 2014),
Denmark (Martinussen, Hakamies-Blomqvist, Meller, Ozkan, & Lajunen, 2013),
Ireland (Mattsson, O’Brien, Lajunen, Gormley, & Summala, 2015), and Turkey
(Ozkan & Lajunen, 2005).

The Driver Behavior Questionnaire (DBQ) is developed by using a taxonomy on the
aberrant behaviors. The behaviors divided into two factors, violations and errors that
are believed to have different origins. Errors which classified as slips, lapses, and
mistakes are defined as “the failure of planned actions to achieve their intended
consequences”. On the other hand, violations, aggressive and ordinary violations, are
defined as “deliberate deviations from those practices believed necessary to maintain
the safe operation of a potentially hazardous system” (Reason et al., 1990). Lajunen
and Ozkan (2011) defined errors as the unintentional mistakes that result in serious
consequences and lapses as the behaviors that are not dangerous but seen because of
memory failures. The first-factor structure of the DBQ indicated three factors, as
deliberate violations, dangerous errors, and silly errors (Reason et al., 1990; Parker,
Reason, Manstead, & Stradling, 1995). The factor structure of the DBQ show a good
differentiation intentional and unintentional aberrant driver behaviors (Martinussen
et al., 2013). However, af Wahlberg, Dorn and Kline (2011) stated that many
different versions of DBQ with different items and factor structures have been

applied in different studies.



Age was found to be significantly negatively correlated with violations, errors, and
lapses (Martinussen et al., 2014). Younger drivers show higher levels of violations
(Guého et al.,, 2014; Ozkan et al., 2006b, Reason et al., 1990; Rowe, Roman,
McKenna, Barker, & Poulter, 2015) and errors (de Winter & Dodou, 2010). The
level of violations decreased with age (de Winter & Dodou, 2010; Reason, 1990).
However, some studies reported that errors did not decrease with age (Reason et al.,
1990). Moreover, violations were a stronger predictor of accident involvement for
young drivers compared to old drivers (de Winter & Dodou, 2010). For female
drivers, it has been also found that young drivers show more errors and violations
compared to middle aged female drivers (Dobson, Brown, Ball, Powers, &
McFadden, 1999).

Driving errors were also found to negatively related to experience. Novice drivers
reported higher levels of errors (Guého et al., 2014). Drivers with a higher
experience report fewer errors that are either because of distractions or inexperience
(Shi, Bai, Ying, & Atchley, 2010). Moreover, drivers with higher mileage show
higher levels of violations (de Winter & Dodou, 2010; Zhang, Jiang, Zheng, Wang,
& Man, 2013). The low levels of violations might be seen because of the reason that
drivers with low exposure to the driving environment do not develop aggressive
violations (Zhang et al., 2013). In addition to these, weekly mileage significantly and
negatively predicted inattention and inexperience errors and positively predicted
ordinary and aggressive violations. Drivers with higher weekly mileage show more

violations and fewer errors (Guého et al., 2014).

In terms of gender difference in DBQ, male drivers show higher levels of violations
than female drivers in different ages (Reason et al., 1990). Especially for young
drivers, male drivers report higher levels of ordinary and aggressive violations
compared to female drivers (Rowe et al., 2015). On the other hand, female drivers
also reported higher levels of errors (Guého et al., 2014; Reason et al., 1990), lapses
(Stephens & Fitzharris, 2016) and slips (Rowe et al., 2015). In a different study, male
drivers reported higher levels of violations, errors but female drivers reported higher

levels of lapses (Martinussen et al., 2014; Ozkan, Lajunen, & Summala, 2006b).



Male drivers also show higher numbers of aggressive violations (Hassan & Abdel-
Aty, 2013; Stephens & Fitzharris, 2016). Moreover, male drivers show more
aggressive and parking violations (Kontogiannis, Kossiavelou, & Marmaras, 2002).
Shi and colleagues (2010) found that male drivers show more violations that are
named as emotional and self-willed whereas female drivers report more violations
that are caused because of lack of experience. Moreover, male drivers show higher
violations and female drivers show higher errors in simulation-based driver training
(de Winter, Wieringa, Kuipers, Mulder, & Mulder, 2007).

For the relationship between DBQ and accident involvement, DBQ subscales were
found to be significantly associated with self-reported accident history (af Wéhlberg
et al., 2011; Cordazzo et al., 2014). Violations, errors, and lapses were found to be
significantly and positively correlated with accident involvement (Cordazzo et al.,
2014). Errors and violations dimensions of the DBQ are equal predictors of self-
reported accident involvement (de Winter & Dodou, 2010). In a different study,
ordinary violations were also found to be strongly correlated with accident
involvement. However, the effects of aggressive violations and slips disappeared
after controlling for other DBQ factors. On the other hand, errors were found to be
negatively correlated with crash involvement. Drivers with higher levels of errors

reported lower numbers of accidents (Rowe et al., 2015).

In addition to these, after controlling demographic and descriptive variables,
violations predict accident involvement (Gras et al., 2006; Zhang et al., 2013). It is
also claimed that violations are predictive of accident involvement regardless of

cultural, language, and driving condition differences (Gras et al., 2006).

In addition to these aberrant drivers, one of the most common aberrant driver
behaviors is speeding (Hassan, Shawky, Kishta, Garib, & Al-Harthei, 2017). Drivers’
speed choices change with different factors. In general, drivers reported that they
prefer to drive over safe speed limit 2 or 3 km/h but their actual speed was below the
speed that reported (Ahie, Charlton, & Starkey, 2015). Goldenbeld and van Schagen
(2007) found that drivers prefer to drive faster on roads where the speed limit is 80

km/h. It has been also found that young drivers show higher speed preferences than
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older drivers. Moreover, road and roadside characteristics are also effective in
younger drivers’ speed preferences (Goldenbeld & van Schagen, 2007). In another
study, it has been found that female drivers prefer to drive in lower speeds than male
drivers. Moreover, drivers who see themselves as less safety oriented are more likely
to drive at higher speeds (Sadia, Bekhor, & Polus, 2015). Young drivers tend to drive
over speed limit more and perform multi task (Hassan & Abdel-Aty, 2013).

In addition to aberrant driver behaviors as ordinary violations, aggressive violations,
errors, and lapses, Ozkan and Lajunen (2005) developed positive driver behaviors
dimension for the DBQ. The positive driver behaviors are defined as the behaviors
that are characterized by an intention to take care of the traffic environment and other
road users. These behaviors involve being polite and helping other (Ozkan &
Lajunen, 2005). The measurement of positive behaviors is especially important
because these behaviors are not commonly studied (Guého et al., 2014). These
positive driver behaviors show negative correlations with errors and violations.
Young and inexperienced drivers show lower levels of positive driver behaviors. It
was found that older drivers reported more positive driver behaviors than young
drivers (Guého et al., 2014; Ozkan & Lajunen, 2005). Young drivers might show less
positive drivers because they tend to focus on traffic situations because of lack of

experience (Guého et al., 2014).
1.4 The Relationship between Driving Skills and Driver Behaviors

Although there are many studies examining the relationship driving skills and driver
behaviors with traffic related outcomes, there are few studies examining the
relationship between driving skills and driver behaviors. In terms of this relationship,
it was found that drivers with low levels of safety skills tend to exhibit aberrant
driver behaviors such as violations and these behaviors result in risky driving (Stimer
et al., 2006; Siimer & Ozkan, 2002). Moreover, drivers with higher levels of
perceptual-motor skills reported higher violations and lower errors and lapses but
drivers with higher levels of safety skills reported lower violations, errors, and lapses
(Martinussen et al., 2014). On the other hand, Lajunen, Parker, and Stradling (1998b)



also found that only safety skills showed significant and negative correlation with
aggressive and ordinary violations.

In a different study, Martinussen and colleagues (2014) used the combination of
perceptual-motor skills and safety skills to investigate aberrant driver behaviors.
Drivers who see themselves above average drivers in terms of skills tend to exhibit
riskier driver behaviors because they might believe that they have all necessary skills
to handle riskier situations and evaluate the situations as less dangerous (Martinussen
et al., 2014; Reason et al., 1990). Drivers with higher levels of perceptual-motor
skills and safety skills are low in aberrant driver behaviors. However, drivers with
higher levels of perceptual-motor skills and lower levels of safety skills reported
higher numbers of violations. Drivers with lower levels of perceptual-motor skills

and safety skills are high in both violations and errors (Martinussen et al., 2014).
1.5 Young Male and Female Drivers and Traffic Safety

One of the major problems concerning road traffic accidents is the high risk and
accident involvement of young drivers (Bener & Crundall, 2008; Weiss, Kaplan, &
Prato, 2014). Young drivers and male drivers from different countries reported
higher levels of aberrant behaviors especially speeding (Gheorghiu & Havarneanu,
2012; Scott-Parker & Oviedo-Trespalacios, 2017; WHO, 2015). Young drivers
experienced more accidents than older drivers (Laapotti, Keskinen, Hatakka, &
Katila, 2001). Young drivers also involved higher numbers of accidents with respect
to their exposure level (Bener & Crundall, 2008; Gray, Quddus, & Evans, 2008).
Even after controlling annual mileage, young drivers continue to be a risk group
compared to other age groups (Lourens, Vissers, & Jessurun, 1999). Gregersen and
Bjurulf (1996) stated that there are many factors and interactions of these factors that

contribute to the problems of young drivers in the traffic.

Male drivers reported significantly higher levels of accidents, both active and passive
accidents, compared to female drivers (Amarasingha & Dissanayake, 2014; Bener &
Crundall, 2008; Ozkan & Lajunen, 2006; Rowe et al., 2015). Male drivers also report
higher mileage than female drivers (Bener & Crundall, 2008). Hassan and Abdel-Aty
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(2013) also found that gender, driving experience and annual mileage affect young
drivers’ accident involvement through in-vehicle distractions and attitudes toward

speeding. Female drivers show higher in-vehicle distractions than male drivers.

Amarasingha and Dissanayake (2014) investigated the gender differences in young
drivers in the traffic environment. In general, young male drivers are found to be
riskier than young female drivers because they involved higher numbers of accidents
than young female drivers. The reasons behind the accidents were also different for
male and female drivers. For example, when there was an accident, young male
drivers show higher numbers of cases such as driving without valid licenses and
driving under the influence of alcohol. On the other hand, young female drivers
experienced higher numbers of accidents with minor injuries. Female drivers
experienced more parking accidents than male drivers (Amarasingha & Dissanayake,
2014; Bener & Crundall, 2008). This might be explained by the fact that female
drivers drive less than male drivers and this result in a high frequency of
experiencing non-fatal accidents than fatal accidents (Massie, Campbell, & Williams,
1995).

Laapotti and Keskinen (2004) investigated the accident patterns of male and female
drivers between 1984 and 2000. Male drivers got higher numbers of traffic offenses.
It is also found that the gender difference between drivers is bigger in young drivers
than older drivers. Female drivers experienced accidents that are caused by the
problems in the lower levels of driver behaviors. On the other hand, male drivers
experienced accidents because of violations such as speeding (Laapotti et al., 2001;
Laapotti & Keskinen, 2004).

In general, even though male drivers show higher risk in terms of accident
involvement compared to female drivers (Amarasingha & Dissanayake, 2014; Bener
& Crundall, 2008; Ozkan & Lajunen, 2006), young female drivers were also
evaluated as riskier group compared to middle aged female drivers (Dobson et al.,
1999).
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1.6 Different Measurements in Traffic and Transportation Psychology
and Traffic Safety

1.6.1 Explicit and Implicit Driver Measurements

Explicit, self-reported measurements are mostly preferred over simulator and
instrumented car studies because of many advantages such as being less expensive,
getting detailed information, and being able to reach large numbers of people
(Lajunen & Ozkan, 2011; Lajunen & Summala, 2003).

Although one of the most common measurements of driver behaviors, the DBQ, and
one of the most common measurements of driving skills, the DSI are self-reported
measurements, the reliability and validity problems exist. The validity issues of self-
reported driver behaviors are not also studied much (Lajunen & Ozkan, 2011). One
of the problems using self-reports is social desirability (Lajunen & Summala, 2003).
Lajunen and Summala (2003) found that social desirability has a relatively small

effect on DBQ responses.

In a different study, self-reported instruments are found to be positively correlated
with actual driving and simulated driving performance (Taubman-Ben-Avri,
Eherenfreund-Hager, & Prato, 2016). However, it was also found that although DBQ
subscales show significant association with self-reported accidents, the relationship
does not continue with objective data (af Wahlberg et al., 2011). In another study, it
is also found that DBQ and DSI have not been associated accident involvement
(Bener & Crundall, 2008). Moreover, Lajunen and Ozkan (2011) also stated that, for
example, automatization might affect the awareness of skills of experienced drivers.
In general, the problems associated with self-reported DBQ or DSI are the problems
of all self-reported measurement. However, it might be better to measure driver

behaviors rather than driving skills with self-reports (Lajunen & Ozkan, 2011).

In addition to self-reported questionnaires, there are also indirect measures. The
Implicit Association Test (IAT) has been the most popular indirect measurement

with a strong internal consistency, validity, and being adaptable into different
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research areas (Bar-Anan & Nosek, 2014). Moreover, the Brief Implicit Association
Test (BIAT) is a short version of IAT involving fewer trials. In BIAT, same as IAT,
participants evaluate focal concepts as belonging to a certain concept or not
belonging to that concept (Nosek, Greenwlad, & Banaji, 2005). The BIAT show one
of the highest psychometric qualities (Bar-Anan & Nosek, 2014).

The indirect measurements or implicit tests are not commonly used in driver
behavior studies (Fulcher, Parkhurst, Alford, & Musselwhite, 2014; Harré & Sibley,
2007). The implicit measurements are less preferred compared to self-reported
measurements in road safety studies. It was found that implicit measurements of
attitudes toward risk and safety showed relatively low correlations with DBQ and
DSI (Martinussen, Semhovd, Meller, & Siebler, 2015).

In a different study, indirect measurement of speeding was found to be reliable and
valid. Implicit and explicit attitudes of speeding were found to be positively
correlated. Implicit attitudes toward speeding were also found to be positively
correlated with minor accidents and violations indication that drivers with a high
implicit preference for speeding reported higher accidents and violations (Rusu,
Sarbescu, Moza, & Stancu, 2017). In addition to speeding behaviors, implicit
measures are also used for helmet-use (Ledesma et al., 2015) and behavioral
adaptations to changes in road characteristics (Lewis-Evans & Charlton, 2006).
Ozkan, Dogruyol, Harma, Bigaksiz, and Lajunen (2013) found that implicit and self-
reported driving skills are related concepts but have different structures and that
might be because of use of different cognitive paths. Drivers reported higher implicit

perceptual-motor abilities compared to other drivers.

1.6.2 Driving Simulator

Driving simulators are one of the most common measurement tools of driving skills
and driver behaviors by using experimental methods. The components of driving
simulators range from one display screen to more complicated versions (Carsten &

Jamson, 2011). The simulators show more accuracy and high fidelity compared to

13



the old versions with the development of technology (Domeyer, Cassavaugh, &
Backs, 2013).

Studies with driving simulators are seen as a new alternative to the other
measurement methods such as field studies because of many theoretical and practical
reasons (Bella, 2008; Brooks et al., 2010). Driving simulators are preferred for many
reasons. For example, driving simulators provide control over the experiments and
might be used to examine driver behaviors that are not easy and are also risky to
observe in real life (Carsten & Jamson, 2011; Helman & Reed, 2015).

Driving simulators are used for different purposes (Carsten & Jamson, 2011; de
Winter et al., 2009) such as training (de Winter et al., 2009) and speed research
(Bella, 2008). Driving simulators are also found to be a valid measurement of real
driver behaviors when the results compared with self-reported driver behaviors
(Reimer, D’ Ambrosio, Coughlin, Kafrissen, & Biederman, 2006). Moreover, it has
been also found that driving simulators are valid instruments with concurrent and
discriminant validities. Drivers’ performance in a driving simulator is found to be

positively correlated with on-road performance (Mayhew et al., 2011).
1.6.2.1 Simulator Behaviors and Driver Behaviors

Drivers’ simulator performance was found to be correlated with on-road performance
(Casutt, Martin, Keller, & Jancke, 2014). Driving simulators were found to be valid
instruments for the measurement of different driver behaviors and driver
performance (de Winter et al., 2009) such as speeding (Bella, 2008; Helman & Reed,
2015), obeying traffic lights, and lane positioning (Meuleners & Fraser, 2015).
Simulation-based programs might be also used to study the driver errors and
violations differences made by DBQ (de Winter et al., 2007).

Helman and Reed (2015) examined the self-reported Driver Behavior Questionnaire
and simulator behaviors. DBQ violations were found to be significantly correlated
with speeding behaviors under different conditions in a driving simulator. Moreover,

errors did not show any correlation with speed measurement in driving simulators.
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Drivers usually drive faster in a driving simulator than on-road driving (Yang,
Overton, Han, Yan, & Richards, 2014).

Driving simulators are found as a reliable measurement tool for the speeding
behaviors of drivers (Chan, Pradhan, Pollatsek, Knodler, & Fisher, 2010; Godley,
Triggs, & Fildes, 2002). Calvi, Benedetto, and de Blasiis (2015) investigated the
speeding behaviors of drivers as a measurement of driving performance in a driving
simulator with different road segments with different road characteristics. The results
showed that the flow of the traffic affects the speeding behaviors of drivers. In a
different study, drivers made less speeding violations in driving simulators than on-
road performance. This might be explained by unfamiliarity with driving simulators.
Moreover, driver behaviors as mirror checking, maintaining speed, and obeying
traffic lights in driving simulator were found similar to on-road behaviors. However,
drivers made higher speeding violations on-road than on driving simulator
(Meuleners & Fraser, 2015). The characteristics of the road affect the speeding and
lane position behaviors of drivers (Lewis-Evans & Charlton, 2006). Demographic
variables such as gender and driving experience were also found to be correlated
with driving simulator performance. Young male drivers and experienced drivers
show more speeding behaviors in a driving simulator than female drivers and less
experienced drivers (Taubman-Ben-Ari et al., 2016). In general, young drivers show
more deviations of mean speed resulting in violations of some drivers by exceeding

the posted speed limit (Doroudgar et al., 2017).

In addition to speeding behavior, lateral position or lane position is also another
behavior studied in a driving simulator. Lateral position indicates the drivers’
position with respect to roadway driving line (Dijksterhuis, Brookhuis, & de Waard,
2011). Lane keeping skills are measured by using the standard deviation of lateral
position (Freydier, Berthelon, & Bastien-Toniazzo, 2016) and mean lateral position
(Meuleners & Fraser, 2015; van Leeuwen, Happee, & de Winter, 2015).
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1.6.2.2 Simulator Sickness and Adaptation to Driving Simulator

One of the factors that must be considered while conducting simulator studies is
simulator sickness. Simulator sickness is defined as a form of motion sickness that is
seen because of “a mismatch between the visual perception of acceleration or
deceleration and vestibular sensation of the same motion” (Carsten & Jamson, 2011).
Simulator sickness might be seen as a side effect of simulator studies (Brooks et al.,
2010). The most common symptoms of simulator sickness are feeling sick to the
stomach, the feeling might vomit, feeling hot, and sweaty. These symptoms were

mostly seen in older drivers (Brooks et al., 2010).

In a different study, it is found that simulation sickness was also related to familiarity
with simulation environment. Drivers who were familiar with the simulator
environment reported less simulation sickness (Domeyer et al., 2013). It is also stated
that the adaptation to the driving simulator depends on the characteristics of the road
environment. Roads with complicated characteristics might require more time for
adaptation to the driving environment and simulator (Ronen & Yair, 2013).
However, although adaptation is seen as task-dependent, scenarios might be used to
practice pedals and steering. Male and female drivers did not show any difference in
terms of adaptation time to the driving simulator (Sahami & Sayed, 2013).

Some studies found that older drivers report higher numbers of simulation sickness
compared to young drivers (Brook et al., 2010) whereas other studies did not find
any difference between young, middle, and old drivers stating that the difference
might be because of the subjective evaluation of overall well-being (Domeyer et al.,
2013). Drivers with simulation sickness did not show any difference in terms of
many driving measures such as lane keeping. However, drivers who experienced
higher simulator sickness showed lower speed and steering wheel reversal in a
driving simulator. Drivers with simulator sickness drove slower (Helland et al.,
2016).
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1.7 Aim of the Study

The aim of the present study is investigating the relationship between driving skills
that are measured by using both self-reports and implicit measurements and driver
behaviors that are measured by using both self-reports and a driving simulator. In
addition to this, gender differences in terms of these variables and the relationship
between self-reported speeding behaviors and simulated speeding behaviors are also
investigated.

For the first time in the literature, the relationship between self-reported and
implicitly measured driving skills and driving simulator behaviors are investigated
together. Moreover, the implicit measurement of driving skills by using Brief
Implicit Association Test (BIAT) is developed in this study.
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CHAPTER 2

METHOD

2.1 Participants

80 drivers participated in the study. 2 participants, one male, and one female
excluded from the study because of being outliers in terms of annual and total
kilometers driven. Half of the participants (N = 39) were females and half of the
participants (N = 39) were males. The age range was between 19 and 25 (M = 22.28,
SD = 1.63). All participants have legal B type driving license minimum 1 and
maximum 7 years (M = 3.53, SD = 1.58). Last year mileage ranged from 2500 km to
40000 km (M = 11218.18, SD = 9369.16). Total mileage ranged from 3750 km to
200000 km (M = 33867.10, SD = 35116.81).

2.2 Instruments
2.2.1 Demographic Information Form

In this section, participants were asked to state their demographic information and
driving related history. Demographic information included age, gender, and
education. Driving related questions included licensing year, type of mostly used
gear, last year mileage, total mileage, active and passive accidents, tickets, speed
preferences for urban roads, rural roads, roads with speed limit 50 km/h, 82 km/h, 90
km/h, and 100 km/h.

2.2.2 Driver Behavior Questionnaire (DBQ)

The Driver Behavior Questionnaire is a self-reported scale developed by Reason and
colleagues (1990). The scale includes 28 items with 6-point Likert-type from 0
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(never) to 5 (always). The scale consists of four subscales that are ordinary
violations, aggressive violations, errors, and lapses. Siimer, Lajunen and Ozkan
(2002) adapted the scale into Turkish and the Turkish version of the scale was used
in the current study (Siimer & Ozkan, 2002). The factor analysis of the scale showed
two factors solution as errors and violations. Errors consisted of 12 items with a
Cronbach’s Alpha level .75. Violations consisted of 13 items with a Cronbach’s
Alpha level .77. In addition to Reason and colleagues’ scale, Ozkan and Lajunen
(2005) developed a scale that aims to measure positive driver behaviors. The scale is
also 6-point Likert-type from O (never) to 5 (always). Positive driver behaviors scale
consists of 14 items such as “Trafikte, diger siiriiciilere engel teskil etmemeye gayret
gostermek.” and with a Cronbach’s Alpha level .55. The total scale consists of 42

items with 6-point Likert from 0 (never) to 5 (always).
2.2.3 Driver Skill Inventory (DSI)

The Driver Skill Inventory (DSI) is a self-reported scale that is developed to measure
drivers’ driving ability. The scale consists of two subscales that are perceptual-motor
abilities and safety skills (Lajunen & Summala, 1995). The scale includes 20 items
with 5-point Likert-type from 1 (very weak) to 5 (very strong). After the factor
analysis, perceptual-motor skills subscale consists of 13 items such as “Seri arag
kullanma”. Safety skills consist of 7 items such as “Yeterli takip mesafesi birakma”.
Participants are asked to rate their skills. Higher scores indicate higher levels of
skills. The Turkish adaptation of the scale was used (Lajunen & Ozkan, 2004). In this
thesis, the internal consistency reliability coefficients of the perceptual-motor skills
were found as .86. The internal consistency reliability coefficients of safety skills

were found as .76.
2.2.4 Driving Scenario

To test the driver behaviors, STISIM Drive M100W (STISIM Drive® Model 100
Wide Field-of-View Complete System) with the software of STISIM DRIVE-
M100W-ASPT driving simulator was used. The driving simulator consists of three

driving displays and game-type driving controls. Computer screens were 22” LCD
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monitors (see Figure 2.). In this thesis, the only center screen was used to display
scenarios (see Figure 3.).

2.2.4.1 Test Scenario

Before the experiment scenario, every participant drove test scenario. Test scenario
was used to introduce simulation equipment and system to the participants and test
whether participants experience simulator sickness or not. After one test driving, all
participants were asked to state whether they are ready to start experiment or not and
experience any symptoms of simulation sickness. Every participant continued with
the experiment scenario. None of the participants experienced any physiological
problems that will indicate simulator sickness based on their self-reports. Some of
the participants drove test scenario twice because of calibration problems or having
difficulty understanding the simulation equipment.

Test scenario was the simple driving environment with four lanes road and three
kilometers long. Two lanes on both side of the traffic, one sidewalk on both side of
the traffic and not heavy traffic on the both side of the road were added to the
scenario. There were five traffic lights that will turn into red or green when
participants got closer to the traffic lights and force them to stop or change their
speed. The driving scenario was in a manual shift so participants were introduced all
of the components of the driving scenario. There are also some both left and right

turn curves. Data regarding the test scenario was not collected.
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Figure 3. Experiment Scenario in Single Screen
2.2.4.2 Experiment Scenario

The experiment scenario included four lanes and two lanes, 10 kilometers long road.
There were two lanes on each side of the road and each lane was four meters width.
There were lane lines between all of the lanes. The 1-degree slope from the center of
the road to the roadsides. Road environment included roadside buildings and trees.
Speed limits were assigned differently according to the different segments of the
road by using legal speed limits in Turkey as a base. Speed tickets were also
calculated by adding legal speed tolerance. There were pedestrians on both sides of
the urban segments of the road. Some of the pedestrians walked through to road and
some of them crossed the road. There were also some parked cars on the driver’s side
of the road. Some of the cars jumped from the second lane to the first lane on the
right side of the road just one second before the driver’s car reached that car. There is
also oncoming traffic but the traffic did not have any interaction with driver’s car
unless the driver’s car is on the left side of the roadway dividing line. There were
also three intersections with traffic lights. In each intersection, there was a pedestrian

or car crossing from another side of the road to the opposite side.

The road consisted of four segments. The first segment was an urban road that was
the road segment between 0 and 4200 meters. The segment included parked cars on
the right side of the road, oncoming traffic, two cars jumping on the left side of the
road, and pedestrians. The second segment was an intercity road that was the road

segment between 4200 and 5600 meters. The segment included oncoming traffic,
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traffic lights, and forest like the side view. The third segment was an urban road that
is the road segment between 5600 and 8100 meters. The segment was similar to the
first segment like an urban road including houses, parked cars, and cars on each side
of the road. The fourth segment was the curved road with one lane on each side of
the road with both incoming and going traffic. The final segment was from 8100 to
10000 meters. Data was collected by the simulation in every five meters for
predefined data dimensions. Some of these dimensions were elapsed time since the
beginning of the run, lateral lane position with respect to roadway dividing line,
longitudinal velocity, and speed limit. Moreover, data related to the speeding, tickets,

and accidents in experiment scenario was also collected as different blocks.
2.2.5 Implicit Measurement of Driving Skills

In this thesis, the implicit measurement of driving skills was developed by using the
Brief Implicit Association Test script developed by Sriram and Greenwald (2009) by
using Inquisit 4 program. For perceptual-motor skills and safety skills, two different
BIAT procedures were developed and applied together. Participants took these two
BIATs in a counterbalanced order. Half of the participants first took perceptual-
motor skills BIAT and then safety skills BIAT and another half first took safety skills
BIAT and then perceptual-motor skills BIAT. The related words for each group are
taken from a project about the implicit measurement of driving skills with different
concept and procedures (Ozkan et al., 2013). The words were integrated into the
BIAT script.

The Brief Implicit Association Test (BIAT) is a different version of the Implicit
Association Test (IAT) with simplified instructions and reduced spontaneous
variation in subject strategy. The BIAT includes two of the four category tasks of the
IAT. Before showing combined two tasks, two category labels with related words are
shown. Participants are asked to remember these words and press a predetermined
button when these words are seen and press another predetermined button when any
other word appears. The BIAT is beneficial and easy to apply compared to standard

IAT because it requires a fewer number of trials and asks participants to focus on just
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two of the four categories. By focusing on two of the four categories, the responses
are faster and more accurate for the focal categories (Sriram & Greenwald, 2009).

At the beginning of the procedure, next block’s focal categories and their related
words were shown. After the instructions page, the words related to focal categories
disappeared from the screen and just category labels were shown. In each trial, a
word from one of the four categories was shown in the middle of the screen.
Participants were asked to press one of the two buttons. If participants gave a wrong
response, a red “X” appeared just below the word in the center and stayed on the
screen for the time when the correct response was made. Latency to the correct
response was recorded. A built-in-error penalty procedure was also applied. Between
two trials, 250 ms of post-trial pause was given. The first two block were for

practices and were not included in the analysis (Sriram & Greenwald, 2009).
2.2.5.1 Perceptual-Motor Skills BIAT

The perceptual-motor BIAT was designed to determine perceptual-motor skills
association with the self. In the perceptual-motor skills BIAT, attributes are self and
self-related six words such as “Ben” and “Bana” and others and others related six
words such as “Bagkas1” and “Digeri”. Targets are skillful and skillful related six
words such as “Becerikli” and “Usta” and unskillful and unskillful related six words
such as “Beceriksiz” and “Acemi”. The BIAT consists of 6 blocks. The first two
blocks and first 4 trials of other blocks are not included in future analyses. First and
second blocks consist of 12 trials per a block. Other 4 blocks consist of 20 trials per a
block. Practice and experiment blocks were given in a counterbalanced order within
each other. Participants were in one of the two groups. The data of each participant
was collected separately. Positive overall D score means a stronger association
between self and skillful than self and unskillful. Negative association means that a

stronger association between self and unskillful than self and skillful.
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2.2.5.2 Safety Skills BIAT

The safety BIAT was designed to determine safety skills association with the self. In
the safety skills BIAT, attributes are self and self-related six words such as “Ben”
and “Bana” and others and others related six words such as “Baskas1” and Digeri”.
Targets are safe and safe related six words “Giivenli” and “Sakin” and unsafe and
unsafe related six words such as “Giivensiz” and “Riskli”. The BIAT consists of 6
blocks. The first two blocks and first 4 trials of other blocks are not included in
future analyses. First and second blocks consist of 12 trials per a block. Other 4
blocks consist of 20 trials per a block. Practice and experiment blocks were given in
a counterbalanced order within each other. Participants were in one of the two
groups. The data of each participant were collected separately. Positive D score
means a stronger association between self and safe than self and unsafe. Negative
association means that a stronger association between self and unsafe than safe self
and safe.

2.2.5.3 The BIAT D Score

As in the standard IAT, the D score was determined for the BIAT. The difference
between mean latencies of the two BIAT block divided by the inclusive standard
deviation of latencies of the two block (Sriram & Greenwald, 2009). The program
calculates D scores by using an improved algorithm (Greenwald, Nosek, & Banaji,
2003). The D score is ranged from -2 to +2. If the d score is between 0.0 and + .15,
this means then there is little or no preference. If the d score is between +.15 and
+.35, there is a slight preference. If the d score is between .35 and +.65, there is a
moderate preference. Finally, if the d score is greater than +.65, there is a strong

preference.
2.3 Procedure

After getting ethical approval from Middle East Technical University Ethical
Committee, the study announcement was distributed through social media channels.

Participants were reached by using snowball and convenience sampling. Participants
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were asked to send e-mail and their contact information. Participants were asked to
come to ODTU — TSK MODSIMMER Building Human Factor Lab. After getting
informed consent, participants first drove test scenario in a driving simulator. After
that, participants who did not experience simulator sickness continued to the study.
All participants continued to the study. Participants filled out questionnaire package
including demographic information form, Driver Behavior Questionnaire, Driving
Skill Inventory. Participants continued with experiment scenario in a driving
simulator. After they completed the experiment scenario, implicit association test
was applied. After completing all of the measurements, participants got debriefing
form and filled out payment form. Participants were paid 60 TL for their
participation. The whole procedure took approximately 2 hours with a ten minutes
break after completing the questionnaires. The data was collected as a part of a big

project.
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CHAPTER 3

RESULTS

3.1 Factor Analyses on DBQ and DSI
3.1.1 Factor Analysis on Driver Behavior Questionnaire

A factor analysis on the 28 items of Driver Behavior Questionnaire was conducted
by using principal component analysis. For the rotation, varimax with Kaiser
Normalization was used. The Kaiser-Meyer-Olkin Measure of Sampling Adequacy
was found as .605 and Bartlett’s Test of Sphericity was found to be significant (df =
378, p = .000) showing that the correlation matrix from the items of the scale is
factorable. According to the theoretical framework of DBQ and the scree plot, two

factors solution was decided as the best factor structure.

The first factor, violations, (a = .77) was consisted of 13 items and explained 15.02%
of the variance. The communalities of these items were between .574 and .184. The

initial eigenvalue of the factor was 4.20.

The second factor, errors, (a = .75) was consisted of 12 items and explained 12.21%
of the variance. The communalities of these items were between .476 and .124. The
initial eigenvalue of the factor was 3.42.

Three items were removed because of not loading into any of two factors. Total
variance explained by two factors was found as 27.22%. The factor loadings of the

items for corresponding factors and their communality values are shown in Table 1.
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Table 1. Factor Loadings and the Communality Values of the Items of the Driver
Behavior Questionnaire with Varimax Rotation

Component Communality
1 2
17. Sehir i¢i yollarda hiz sinirin1 agmak 751 574
31. Solda yavas giden bir aracin sagindan .695 495
gecmek
32. Trafik 15181nda en hizli hareket eden 541 301
ara¢ olmak icin yandaki araglarla yarigmak
16. Kavsaga ¢ok hizl girip gecis 510 .345
istiinliigii olan araci durmak zorunda
birakmak
26. Trafikte sinirlendiginiz bir siiriiciiyli 510 277
takip edip ona haddini bildirmeye
calismak
34. Acil bir durumda duramayacak kadar, 509 273
ondeki arac1 yakin takip etmek
11. Baska bir siiriiciiye kizginligi 492 244
belirtmek i¢in korna ¢calmak
41. Otobanda hiz limitlerini dikkate 473 223
almamak
7. Donel kavsakta doniis istikametinize 457 225
uygun olmayan seridi kullanmak
37. Baz tip siiriiciilere kizgin olmak (illet 452 227
olmak) ve bu kizginlig1 bir sekilde onlara
gostermek
28. Otoyolda ileride kapanacak bir seritte 443 .255

son ana kadar ilerlemek
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Table 1. (continued)

Component

1

2

Communality

5. Yasal alkol sinirlarinin {izerinde alkollii
oldugunuzdan siiphelenseniz de arag
kullanmak

35. Trafik 1siklar sizin yoniiniize
kirmiziya dondiigii halde kavsaktan
gecmek

20. Saga donerken yaninizdan gecen bir
bisiklet ya da araca neredeyse ¢arpmak

3. A yoOniine gitmek amaciyla yola
¢ikmisken kendinizi daha aliskin
oldugunuz B yoniine dogru arag
kullanirken bulmak

13. Bir araci sollarken ya da serit
degistirirken dikiz aynasindan yolu kontrol
etmemek

21. “Yol ver” isaretini kacgirip, gecis hakki
olan araglarla carpisacak duruma gelmek
39. Sollama yaparken karsidan gelen
aracin hizin1 oldugundan daha yavas
tahmin etmek

8. Anayoldan sola donmek i¢in kuyrukta
beklerken, anayol trafigine dikkat
etmekten neredeyse ondeki araca carpacak
duruma gelmek

30. Araciniz1 park alaninda nereye
biraktiginizi unutmak

33. Trafik igaretlerini yanlis anlamak ve

kavsakta yanlis yone donmek

28

432

426

.685

.668

.595

.588

572

209

184

134>

.070*

.008*

476

453

.358

.355

.361



Table 1. (continued)

Component Communality
1 2
1. Geri geri giderken onceden fark .562 321
etmediginiz birseye carpmak
38. Seyahat etmekte oldugunuz yolu tam 498 270
olarak hatirlamadiginiz1 fark etmek
19. Sinyali kullanmay1 niyet ederken 493 .255
silecekleri ¢alistirmak
25. Sola doniis sinyali veren bir aracin 447 211
sinyalini fark etmeyip onu sollamaya
calismak
10. Anayoldan bir sokaga donerken 428 .203
karsidan karsiya gegen yayalar1 fark
edememek
23. Trafik 1siklarinda tiglincii vitesle kalkis 409 189
yapmaya calismak
14. Kaygan bir yolda ani fren veya patinaj 319 124
yapmak

Note. Factor loadings < .3 are suppressed. Factor labels. First factor = Violations,

Second factor = Errors.
3.1.2. Factor Analysis on Driver Skill Inventory

A factor analysis on the 20 items of Driver Skill Inventory was conducted by using
principal component analysis. For the rotation, varimax with Kaiser Normalization
was used. The Kaiser-Meyer-Olkin Measure of Sampling Adequacy was found as
.792 and Bartlett’s Test of Sphericity was found to be significant (df = 190, p = .000)
showing that the correlation matrix from the items of the scale is factorable. As
stated by Reise, Comrey, and Waller (2000), 40% of variance explained by the

factors was used as a cutoff value to decide on the number of factors. Moreover, the
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scree plot was also observed while deciding on the number of factors. Two factors
structure was decided as the best factor solution.

The first of factor, perceptual-motor skills, (a = .86) was consisted of 13 items and
explained 27.77% of the variance. The communalities of these items were between

.629 and .182. The initial eigenvalue of the factor was 5.59.

The second factor, safety skills, (a = .76) was consisted of 7 items and explained
15.61% of the variance. The communalities of these items were between .597 and

.272. The initial eigenvalue of the factor was 3.01.

None of the items were removed. Total variance explained by two factors was found
as 43.38%. The factor loadings of the items for corresponding factors and their

communality values are shown in Table 2.

Table 2. Factor Loadings and the Communality Values of the Items of the Driver

Skill Inventory with Varimax Rotation

Component Communality
1 2
8. Hizli karar alma 787 629
1. Seri arag kullanma .786 .629
2. Trafikte tehlikeleri gorme .768 590
5. 1lerideki trafik durumlarmi &nceden .681 466
kestirme
4. Kaygan yolda arag¢ kullanma .669 .506
14. Sollama .662 439
10. Araci kontrol etme .636 407
6. Belirli trafik ortamlarinda nasil hareket .636 439
edilecegini bilme
13. Geriye ka¢irmadan aract yokusta .595 354
kaldirma
20. Dar bir yere geri geri park edebilme .568 324
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Table 2. (continued)

Component Communality
1 2
7. Yogun trafikte siirekli serit degistirme .536 .350
18. Diger siiriiciilerin hatalarint telafi 421 182
edebilme
12. Kosullara gore hiz1 ayarlama 400 322 264
17. Gereksiz risklerden kaginma .760 597
16. Hiz sinirlarina uyma 714 551
11. Yeterli takip mesafesi birakma 713 510
19. Trafik 1s1klarina dikkatle uyma .642 441
9. Sinir bozucu durumlarda sakin 616 379
davranma
3. Sabirsizlanmadan yavas bir aracin 552 .346
arkasindan siirme
15. Gerektiginde kazadan kaginmak igin 441 272

yol hakkindan vazgegme

Note. Factor loadings < .3 are suppressed. First factor = Perceptual-Motor Skills,

Second factor = Safety Skills.
3.2 Descriptive Analysis
3.2.1 Speed Preferences

Participants reported their speed preferences for four different types of roads with

different speed limits (see Table 3.)
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Table 3. Speed Preferences for All Participants

Types of Road Mean Standard Minimum Maximum
with  Different Deviations Preferred Preferred
Speed Limits Speed Speed
50 km/h Road 57.91 11.25 35.00 80.00
82 km/h Road 84.97 8.08 70.00 110.00
90 km/h Road 93.50 8.18 80.00 120.00
100 km/h Road 105.30 11.78 85.00 135.00

Note: Self-reported speed preferences of all participants for different types of roads

with different limits.
3.2.2 Driving SKkills
3.2.2.1 Driver Skill Inventory

For self-reported driving skills, the mean score of perceptual-motor ability was found
as 3.92 (SD = .52, Min = 2.31, Max = 4.92). The mean score of safety skills was
found as 3.75 (SD = .60, Min = 2.14, Max = 5.0).

3.2.2.2 Implicit Driving Skills

For the implicit measurement of driving skills, different d scores were calculated by
the program’s script. Two BIAT were used for perceptual-motor skills and safety
skills. For each subscale, one independent d score and a total percentage of correct

responses that were given as a first response were calculated.

For the perceptual-motor skills BIAT, the overall mean d score for the perceptual-
motor skills was found as .42 (SD = .35, Min = -.44, Max = 1.25) showing a
moderate preference for seeing themselves as having higher perceptual-motor skills
than other drivers. The mean of total correct response percent that was given as a
first response was found as 88.02 (SD = 11.27, Min = 46.88, Max = 100).

For the safety skills BIAT, the overall mean d score for the safety skills was found as

.24 (SD = .33 Min = -.51, Max = .86) showing a slight preference seeing themselves
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as having higher safety skills than other drivers. The mean of total correct response
percent than was given as a first response was found as 91.87 (SD = 8.43, Min =
51.56, Max = 100).

3.2.3 Driver Behavior Questionnaire

For the self-reported driver behaviors, errors, violations, and positive driver
behaviors were calculated. The mean of errors was found as .72 (SD = .44, Min =
.00, Max = 2.00). The mean of violations was found as 1.32 (SD = .59, Min = .38,
Max = 2.77). The mean of positive driver behaviors was found as 3.52 (SD = .46,
Min = 2.57, Max = 4.50).

3.2.4 Driving Simulation

For the driving simulation behaviors, driver mistakes, speed, and lane position
behaviors of drivers were calculated. For driver mistakes, speed exceedances which
correspond a total number of speed exceedances when the drivers exceeded the speed
limit, centerline crossings which correspond total number of centerline crossings,
road edge excursions which correspond total number of off-road driving, the
percentage of time and distance over the speed limit, and percentage of time and
distance out of the lane. Percentage of time and distance out of lane included both
centerline crossings and road edge excursions. The mean and standard deviations for

driver mistakes were given in Table 5.

Table 4. Driver Mistakes in Driving Experiment Scenario

Mistakes Mean Standard ~ Minimum Maximum
Deviations

Total Simulation Time 548.94 101.31 361.63 773.82

Total Number of Speed 5.90 3.46 0.00 17.00

Exceedances

Total Number of Center Line 2.64 2.42 0.00 16.00

Crossing
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Table 4. (continued)

Mistakes Mean Standard  Minimum Maximum
Deviations

Total Number of Road Edge .60 1.16 0.00 5.00

Excursion

Percentage of Speed Exceedance 23.27 20.71 0.00 64.59

Time

Percentage of Speed Exceedance 31.97 28.22 0.00 83.80

Distance

Percentage of Out of Lane Time 3.24 3.47 0.00 24.73

Percentage of Out of Lane Distance 4.70 10.02 0.00 86.00

The speed and lateral lane position were analyzed for the whole drive and for four
different segments of the road. The whole drive included all the elements of roads
and lasted 10 kilometers. The first segment was between the beginning of the road
and 4200"™ meters where the speed limit was determined as 82 kilometers/hour. The
second segment was between 4200™" meters and 5600™ meters where the speed limit
was determined as 90 kilometers/hour. The third segment was between 5600 meters
and 8100 meters where the speed limit was determined as 82 kilometers/hour. The
fourth segment was between 8100" meters and 10000™ meters where the speed limit
was determined as 55 kilometers/hour. For whole drive and each segment of the
road, mean and standard deviations of speed and lateral positioning with respect to
the roadway dividing line were calculated (see Table 6.). For lateral position, positive

values indicate the right side of the road.
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Table 5. Driving Simulator Behaviors of Participants

Variables Mean Standard Minimum Maximum

Deviations

Mean Speed of

Total 82.65 18.80 54.60 126.18
1t Segment 90.80 22.36 55.67 142.23
2" Segment 88.93 20.97 54.92 129.15
3" Segment 78.37 19.64 51.03 129.65
4™ Segment 66.27 16.43 46.62 124.12
SD of Speed of
Total 21.38 7.50 11.76 37.72
1%t Segment 14.84 6.06 6.98 32.81
2" Segment 19.93 7.40 4.41 36.83
3" Segment 22.24 8.17 9.07 40.71
4" Segment 14.08 7.74 1.84 38.71
Mean Lateral Position of
Total 2.64 66 1.64 4,54
1%t Segment 2.98 79 1.79 5.26
2" Segment 2.98 1.08 1.38 5.31
3" Segment 2.78 1.22 1.50 5.61
4" Segment 1.49 34 48 2.26
SD of Lateral Position of
Total 1.49 35 79 2.18
1% Segment 1.47 .26 .89 1.96
2" Segment 1.20 .66 .02 2.09
3" Segment 95 53 15 1.95
4" Segment .87 31 15 1.65

Note. Means, standard deviations, minimum, and maximum values of mean and

standard deviations of speed and lateral position.
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3.3 Correlations

For the study variables, bivariate correlations were computed (Table 6). First, age
was only positively correlated with total kilometers (r = .332, p <.01) and negatively
correlated with percent of distance out of lane (r = -.249, p < .05). Gender (1 = Male,
2 = Female) was positively correlated with total time spent during simulation (r =
333, p < .01), mean lane position in fourth segment (r = .269, p < .05) and
negatively correlated with total mean speed (r = -.300, p < .01), mean speed in
second segment (r = -.349, p < .01), mean speed in third segment (r =-.272, p < .05),
mean speed in fourth segment (r = -.388, p <.01), speed standard deviation in second
segment (r = -.250, p <.05), speed standard deviation in fourth segment (r = -.256, p
< .05), percent of time over speed limit (r = -.244, p < .05), percent of distance over
speed limit (r = -.224, p < .05), self-reported perceptual-motor skills (r = -.346, p <
.01), and positive driver behaviors (r = -.235, p < .05).

Annual kilometer was found to be positively correlated with total kilometer (r =
.608, p < .01), total accidents (r = .500, p < .01), active accidents (r = .344, p < .01),
passive accidents (r = .299, p < .01), self-reported speed preference for 82 km/h (r =
298, p <.01), 90 km/h (r =.280, p <.01), 100 km/h (r = .306, p < .01), lane standard
deviation in fourth segment (r = .357, p < .01), centerline crossing (r = .303, p < .01),
percent of time out of lane (r = .318, p < .01), perceptual-motor skills (r = 225, p <
.05), and violations (r = .473, p < .01). Moreover, annual kilometer was negatively
correlated with mean lane position in fourth segment (r = -.280, p < .05) and safety
skills (r =-.395, p <.01).

Self-reported speed preference for 50 km/h was positively correlated with mean
speed in fourth segment where speed limit was 50 km/h (r = .321, p < .01). Self-
reported speed preference for 82 km/h was positively correlated with mean speed in
third segment where speed limit was 82 km/h (r = .343, p < .01). Self-reported speed
preference for 90 km/h was positively correlated with mean speed in second segment
where speed limit was 90 km/h (r = .282, p < .05).
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Self-reported safety skills were negatively correlated with self-reported speed
preferences for 50 km/h (r = -.455, p < .01), for 82 km/h (r = -.512, p <.01), 90 km/h
(r=-.473, p <.01), and 100 km/h (r = -.478, p < .01). Self-reported perceptual-motor
skills were positively correlated with 90 km/h (r = .230, p < .05) and 100 km/h (r =
361, p < .01). On the other hand, driver violations were positively correlated with
self-reported speed preferences for 50 km/h (r = .509, p < .01), 82 km/h (r = .460, p
<.01), 90 km/h (r = .404, p < .01), and 100 km/h (r = .493, p < .01).

The correlations between simulated mean speeds and standard deviations of speeds
mostly positive and over .50. On the other hand, only mean lane position in fourth
segment show negative correlations with speed means over .40 in total and all road
segments. Self-reported perceptual-motor skills were positively correlated with
simulation mean speed total (r = .325, p <.01), in first segment (r = .288, p <.05), in
second segment (r =.299, p < .01), in third segment (r = .281, p < .05), and in fourth
segment (r = .368, p < .01). Moreover, violations were also positively correlated with
simulation mean speed total (r = .565, p <.01), in first segment (r = .514, p <.01), in
second segment (r = .520, p < .01), in third segment (r = .515, p <.01), and in fourth
segment (r = .562, p < .01). On the other hand, safety skills were negatively
correlated with simulated mean speed total (r = -.317, p <.01), in the first segment (r
=-.274, p < .05), in the second segment (r = -.266, p < .05), in the third segment (r =
-.334, p <.01), and in the fourth segment (r = -.316, p <.01).

Self-reported safety skills were positively correlated with mean lane position in
fourth segment (r = .250, p < .01) but negatively correlated with standard deviation
of lane in fourth segment (r = -.269, p < .05), speed exceedances (r = -.278, p < .05),
percent of time over speed limit (r = -.401, p < .01), percent of distance over speed
limit (r = -.384, p < .01), and percent of distance out of lane (r = -.323, p <.01). On
the other hand, self-reported perceptual-motor skills were found to be positively
correlated with standard deviation of lane in total (r = .306, p < .01), standard
deviation of lane in third segment (r = .266, p < .05) and in fourth segment (r = .316,
p < .01) but negatively correlated with mean lane position in fourth segment (r = -

295, p < .01). Moreover, violations were found to be positively correlated with
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standard deviation of lane in total (r = .289, p < .05), in the first segment (r = .242, p
<.05), in the second segment (r = .343, p < .01), in the third segment (r = .283, p <
.01), and in the fourth segment (r = .505, p < .01). Violation were also positively
correlated with speed exceedances (r = .373, p < .01), centerline crossing (r = .428, p
< .01), percent of time over speed limit (r = .567, p < .01), percent of distance over
speed limit (r = .565, p < .01), percent of time out of lane (r = .412, p < .01), percent
of distance out of lane (r =.319, p <.01).

Self-reported perceptual-motor skills were positively correlated with violations (r =
377, p < .01), and positive behaviors (r = .403, p < .01) but negatively correlated
with errors (r = -.253, p < .01). Self-reported safety skills were positively correlated
with positive driver behaviors (r = .261, p < .01) but negatively correlated with

violations (r = -.575, p <.01).
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Table 6. Correlations between Variables in the Present Study

1 2 3 4 5 6 7 8 9 10 11 12
1 Age 1
2 Gender (1= Male, 2 = .095 1
Female)

3 Annual Kilometer 171 .009 1

4 Total Kilometer .332** -.220 .608** 1

5 Total Accidents .054 .000 .500** .229* 1

6 Active Accidents .056 142 .344** -.015 561** 1

7  Passive Accidents -.110 -.216 .299** 274* 591** -.037 1

8  P.Speed 50 km/h -.088 .015 71 .032 .148 142 .043 1

9  P.Speed 82 km/h -.043 -083  .298** .283* 138 .085 178 .589** 1
10 P.Speed 90 km/h .143 -.147 .280* .324** 139 134 .210 507** T73%* 1
11 P.Speed 100 km/h 116 -.141 .306** .335%* .103 .087 131 529** 712%* .861** 1
12 Im_plicit Perceptual-Motor .074 -.154 -.137 .029 -.102 -.154 113 .057 118 .150 .167 1
13 ISIn?pIIIiscit Safety Skills -.047 175 -131 -.059 -122 -.038 -.067 -.110 137 167 .052 .205

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

*, Correlation is significant at the 0.05 level (2-tailed).
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Table 6 (continued)

1 2 3 4 5 6 7 8 9 10 11 12 13
14  Total Simulation Time .087 .333** -.192 -.185 -.181 -.057 -239%  -354**  -345**  -330** -.362** -.005 .073
15  Mean Speed Total -054  -300** .189 135 .182 .057 .257* .287* 291%* 327** .339%* .017 -.044
16  Mean Speed 1st Seg. -.043 -219 141 .093 .146 .045 .214 .209 217 .293** .316** -.027 -.047
17 Mean Speed 2nd Seg. -077  -349** .180 .092 .183 .065 213 .263* .293** .282* .308** -.029 -.038
18  Mean Speed 3rd Seg. -.066 -272* .207 .080 .185 101 .248* .340** .343** .348** .324** .019 -.030
19  Mean Speed 4th Seg. -022 -.388** 221 .320** 195 -.007 .310** .321%* .281* .280* .295%* 173 -.042
20  SD Speed Total -.078 -.102 132 .048 .146 .096 174 181 .231* .272* .257* -.061 .013
21  SD Speed 1st Seg. -.045 .004 195 153 118 .062 138 .233* .290** 277* .236* .010 .092
22 SD Speed 2nd Seg. -.064 -.250* .164 .041 .269* 142 .333** 181 274* .326** .320** A11 .004
23 SD Speed 3rd Seg. -.037 -.120 .095 -.030 170 .130 .229* .298** 311%* .360** .318** .001 .060
24 SD Speed 4th Seg. -.067 -.256* .216 .248* 144 .092 .181 .160 .216 .229* .231* .038 -121
25 Mean Lane Total -111 -.052 -171 -.104 -212 -.165 -.069 -.084 -.206 -.062 -.099 -.036 -.034
26 Mean Lane 1st Seg. -117 -.085 -.120 -.144 -.196 -.133 .029 -.040 -.164 -.032 -.074 -.064 .032

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

*. Correlation is significant at the 0.05 level (2-tailed).
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Table 6 (continued)

1 2 3 4 5 6 7 8 9 10 11 12 13
27  Mean Lane 2nd Seg. -129 -141 -.147 -.086 -114 -.082 -.053 .035 -.049 .031 .042 074 -.023
28  Mean Lane 3rd Seg. -.033 -.007 -.107 .026 -.139 -.160 -.099 -.098 -.183 -.076 -.114 -.016 -.093
29  Mean Lane 4th Seg. -.079 .269* -.280* -.258* -.225* -.044 -.250* -.262* -.278* -171 -176 -171 -.009
30 SD Lane Total -.076 -.106 101 .103 -.018 -.061 .026 .067 -.018 .038 .050 -.029 -.017
31 SD Lane 1st Seg. -.072 -.014 222 125 -.014 -.017 .029 .105 .065 .060 .068 -.054 .070
32 SD Lane 2nd Seg. -.056 -.091 -.023 -.036 -.027 .008 -.113 112 .097 .083 71 .083 .155
33  SD Lane 3rd Seg. .018 -.151 155 .227* .060 -.014 -.041 .050 .049 134 119 -.055 -.101
34 SD Lane 4th Seg. -.058 -.182 357** .278* .324** .162 .292%* .320** 297** .265* .240* .021 -.046
35  Speed Exceedances -112 -.037 .136 .035 .322%* .318** .228* .309** .292%* .188 271* .023 -.027
36  Centerline Crossing -.036 -.107 .303** .249* 221 116 194 .180 172 .102 143 .009 -.089
37  Off Road Driving -.165 .188 .017 -.016 -.003 .046 .003 .030 .057 .046 .048 -.096 130
38 % Time over Speed -.088 -.244* 224 .080 .203 112 .259* .352** .378** .378** .399** -.004 -.031
39 % Distance over Speed -.089 -.224% 211 .079 193 .109 .252* .329** 371** 372** .387** -.009 -.022

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

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



Table 6 (continued)

1 2 3 4 5 6 7 8 9 10 11 12 13
40 % Time Out of Lane -.106 -108  .318** 224 .238* 113 .205 .257* .251* 172 176 -.033 -.061
41 % Distance Out of Lane -.249* .051 .048 .051 .027 .022 -.006 201 .033 157 .205 119 .095
42 Perceptual-Motor Skills 094 -.346%* 225%  345** -.006 .036 .059 .204 142 .230*  .361** -.008 -177
43 Safety Skills -.038 -.043  -.395** -.258*  -.330** -.247* -164  -455*%*  -BI12** - 473** - A478** -.182 -.158
44 Errors -121 -.025 -134 -.183 .160 -.042 .158 -.076 -.043 -.054 -.026 .038 -.056
45  Violations -.016 -.030 A473%* .363** .339** .242* .169 .509** 460** 404> 493%* .070 -.120
46  Positive Behaviors -.064 -.235* -.203 .072 -.205 -.087 -.043 -.018 .020 -.034 -.059 -.004 -.072

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

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



19%

Table 6 (continued)

14 15 16 17 18 19 20 21 22 23 24 25 26
14  Total Simulation Time 1
15 Mean Speed Total -.957** 1
16  Mean Speed 1st Seg. -.895** .952%* 1
17  Mean Speed 2nd Seg. -.937** .943** .862** 1
18  Mean Speed 3rd Seg. -.887** .924** 791*%*  .895** 1
19  Mean Speed 4th Seg. -.809** .837** .697** I57** 182** 1
20  SD Speed Total S797**  .889**  924**  g2g**  793** 578 1
21 SD Speed 1st Seg. -624%*  725%*  694**  667**  .689**  BB3**  .B40** 1
22 SD Speed 2nd Seg. -742%*  B42**  gl6**  785**  780**  .672**  .B48**  711** 1
23 SD Speed 3rd Seg. -743**%  840**  775**  756**  .885**  .640** = .827**  .676**  .769** 1
24 SD Speed 4th Seg. - 767** .798** 738** 714** 134%* NE .695** 542** .696** .626** 1
25 Mean Lane Total -.016 .018 .027 .036 -.009 .008 -.005 .044 -.034 -.140 .023 1
26 Mean Lane 1st Seg. -.120 .166 157 .184 154 115 142 152 .126 .079 125 .862**

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

*. Correlation is significant at the 0.05 level (2-tailed).
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Table 6 (continued)

14 15 16 17 18 19 20 21 22 23 24 25 26
27  Mean Lane 2nd Seg. -.156 .187 .186 .136 .163 .186 .168 .216 77 .098 173 710%* .556**
28 Mean Lane 3rd Seg. .037 -.096 -.096 -.055 -.126 -.041 -.152 -.084 -189  -.310** -.048 .826** A48T
29  Mean Lane 4th Seg. .606**  -.617**  -467**  -594**  -634**  -T747** - 412**  -418**  -475**  -BB3** - 5E3** .198 .075
30 SD Lane Total -371** .398** 357** .382** .378** 377* .336%* 397** .310** .239* 311%* 730%* .650**
31 SD Lane 1st Seg. -.350** 420%* 409** .393** 408** .301** 495%* 574** 458** .386** .275* .328** 451
32 SD Lane 2nd Seg. -.262* .278* .246* 242% .285* .258* .236* .280* .276* .242% .232% .306** .226*
33 SD Lane 3rd Seg. -.264* .226* 181 .276* .189 .260* 124 .205 21 -.025 151 444> .204
34 SD Lane 4th Seg. -.690** .700** .593** .670** 673** T4TF* .563** .509** .613** .585** 715%* .011 121
35  Speed Exceedances -.458** .390** .384** .385** .351%* .286* .397** .337** 371%* .339%* .343** -.110 -.017
36  Centerline Crossing -.643** .662** 557** .652** .683** .634** .621** .638** .628** .558** .569** -173 -.072
37  Off Road Driving -.060 .100 .087 .110 127 .047 .208 .269* .210 .075 .105 .262* .324*
38 % Time over Speed -.901** .922%* .894** .876** .869** .690** .867** 711%* .786** 817** .691** -.037 .090
39 % Distance over Speed -.893** .928** .916** .873** .858** .686** .900** T41%* .815** .826** 710** -.025 .105

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

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



Table 6 (continued)

14 15 16 17 18 19 20 21 22 23 24 25 26
40 % Time Out of Lane -.624** .665** .534** .662** T27%* .637** .625** .653** .631** .588** .564** -.115 .004
41 % Distance Out of Lane -.190 167 128 132 174 221 101 101 .098 107 172 -.207 -192
42 Perceptual-Motor Skills -.356** .325%* .288* .299** .281* .368** 141 .020 173 195 .299** .094 077
43  Safety Skills .388** - 317** -.274% -266*  -334**  -316** -.229% -.193 -253*  -318** -.231* .228* .207
44 Errors -.179 .160 199 .188 116 .013 .204 .036 .295%* .088 096 -.001 -.089
45  Violations -.586** .565** 514%* .520** 515%* .562** A438** A432%* A496** A420%* 484** -.115 -.084
46  Positive Behaviors -.077 .089 .070 .061 .074 147 .020 .012 -.030 .071 .090 .090 .168

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

*. Correlation is significant at the 0.05 level (2-tailed).
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Table 6 (continued)

27 28 29 30 31 32 33 34 35 36 37 38 39
27  Mean Lane 2nd Seg. 1
28 Mean Lane 3rd Seg. A37** 1
29  Mean Lane 4th Seg. -.025 144 1
30 SD Lane Total .674%* .593** -277* 1
31  SD Lane 1st Seg. 374** .085 -.214 713** 1
32 SD Lane 2nd Seg. J11x* .109 -.208 574** .381** 1
33  SD Lane 3rd Seg. .240* .635** -117 .634** .255* .245* 1
34 SD Lane 4th Seg. 127 -.024  -.676** .408** .356** 193 .241* 1
35  Speed Exceedances .064 -181  -.302** .042 134 .145 -.064 429%* 1
36  Centerline Crossing -.029 -1563  -.580** .260* .365** 154 192 .681** .306** 1
37  Off Road Driving .150 .088 .258* .182 .208 .083 .106 .166 -.046 271* 1
38 % Time over Speed 167 -138  -539**  312**  393** .282* 153 .618**  501**  .607** .058 1
39 % Distance over Speed .189 -142  -526%*  .326%*  418**  .293** 147 .623**  508**  .605** .080  .994**

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

*. Correlation is significant at the 0.05 level (2-tailed).
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Table 6 (continued)

27 28 29 30 31 32 33 34 35 36 37 38 39
40 % Time Out of Lane .016 -137  -572%*  321**  413** 181 197 728** .254*  928**  366**  .584**  588**
41 % Distance Out of Lane -.099 -.151 -177 -.104 -111 .069 -.053 161 .025 .265* .060 107 .102
42 Perceptual-Motor Skills .083 141 -.295** .306** 118 .081 .266*  .316** -.009 .184 -.133 222 214
43 Safety Skills .069 .159 .350** .010 .031 -134 -.043 -.269* -.278* -.203 .007  -.401**  -384**
44 Errors .083 .056 -.002 .017 006 077 .060 .040 123 .097 127 211 217
45  Violations .087 -085  -529** .289* 242%  343** .283*  505**  373**  428** -058  .567**  .565**
46  Positive Behaviors .035 .029 -.161 .140 172 -.049 -.041 .043 -.064 -.056 -171 .017 .023

Table 6 (continued)

40 41 42 43 44 45 46
40 % Time Out of Lane 1
41 % Distance Out of Lane 274* 1
42 Perceptual-Motor Skills 181 .096 1
43 Safety Skills -184  -323** -.109 1
44 Errors .105 -.106 -.253* .032 1
45 Violations A412%* .319** 377 -575** 109 1
46  Positive Behaviors -.013 -.181 403** .261* -135 -.037 1

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

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



3.4 Comparison of Self-Reported Speed Preferences and Driving

Simulator Speed

Drivers’ speed preferences for the certain types of roads and mean speeds in these

kinds of roads in driving simulator were compared by using paired samples t-test.

According to results, self-reported driving speed on roads with 82 km/h speed limit
(M = 84.97, SD = 8.08) was significantly and negatively different from the mean
speed in driving simulator (M = 90.79, SD = 22.36) on first segment, t(77) =-2.33, p
= .022, 95% CI [-10.80, -.85], and significantly and positively different from the
mean speed in driving simulator (M = 78.37, SD = 19.64) on the third segment, t(77)
= 3.15, p =.002, 95% CI [2.43, 10.77]. Results showed that participants drove faster
that their preferred speed limit at the first segment and drove slower at the third

segment where both speed limit was determined as 82 km/h.

Self-reported driving speed on roads where 90 km/h speed limit (M = 93.50, SD =
8.18) was significantly and positively different from the mean speed in driving
simulator (M = 88.93, SD = 20.97) on the second segment, t(77) = 1.99, p = .050,

95% CI [.00, 9.13]. Drivers drove slower on the second segment in driving simulator.

Finally, self-reported speed on roads where 50 km/h speed limit (M = 57.91, SD =
11.25) was significantly and negatively different from the mean speed in driving
simulator (M = 66.27, SD = 16.43) on the fourth segment, t(77) = -4.44, p < .000,
95% CI [-12.12, -4.60]. Drivers drove faster on the fourth segment than their self-

reported speed preferences.
3.5 Gender Differences in Study Variables

A series of ANCOVA analysis was conducted to test whether there are gender
differences on DBQ and DSI scores, implicit DSI, and simulated driver behaviors
after controlling the effects of age and annual mileage. The means and standard

deviation of study variables for female and male drivers were presented in Table 7.
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Table 7. The Means and Standard Deviations of Study Variables based on Gender

Variables Female Drivers Male Drivers

Mean Standard Mean Standard

Deviations Deviations
Implicit Perceptual-Motor Skills 37 31 48 .38
Implicit Safety Skills .30 33 19 .32
DSI Perceptual-Motor Skills 3.74 .58 4.10 .38
DSI Safety Skill 3.73 .60 3.78 .60
DBQ Errors 71 42 73 46
DBQ Violations 1.30 .63 1.34 .56
DBQ Positive 3.41 44 3.63 46
Mean Speed of
Total 77.05 16.12 88.25 19.79
1% Segment 85.92 20.36 95.67 23.45
2" Segment 81.66 19.80 96.20 19.75
3" Segment 73.07 17.41 83.68 20.51
4" Segment 59.94 9.91 72.60 19.15
SD of Speed of
Total 20.62 7.22 22.14 7.79
1% Segment 14.86 571 14.81 6.46
2" Segment 18.09 6.34 21.76 8.00
3" Segment 21.27 7.67 23.21 8.63
4" Segment 12.10 6.49 16.05 8.44
Mean Lateral Position of
Total 2.61 .70 2.68 .62
1% Segment 2.91 .80 3.04 .79
2" Segment 2.83 1.13 3.14 1.02
3" Segment 2.77 1.36 2.78 1.08
4" Segment 1.59 30 1.40 .36
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Table 7. (continued)

Variables Female Drivers Male Drivers
Mean Standard  Mean Standard
Deviations Deviations

SD of Lateral Position of

Total 1.46 .36 1.53 34

1%t Segment 1.47 27 1.47 25

2" Segment 1.14 .65 1.26 67

3" Segment .88 53 1.03 53

4™ Segment 81 31 92 30
Total Number of Speed 5.77 3.8 6.03 3.48
Exceedances
Total Number of Centerline 2.38 2.82 2.90 1.94
Crossing
Total Number of Road Edge .82 1.39 .38 .85
Excursion
Percent of Time over Speed Limit ~ 18.24 18.97 28.30 21.38
Percent of Distance over Speed 25.70 25.83 38.24 29.42
Limit
Percent of Time Out of Lane 2.87 4.15 3.62 2.61
Percent of Distance Out of Lane 5.20 13.89 4.19 3.16

Note. The Means and Standard Deviations of Study Variables based on Gender.

3.5.1 Implicit and Self-Reported Driving Skills

There were not significant gender difference for the implicit measurement of
perceptual-motor skills, (F(1, 72) = 1.84, p = .179, »% = .02) and safety skills, (F(1,

72) = 2.46, p = .121, 5% = .03).

Gender difference for the self-reported perceptual-motor skills was significant (F(1,

72) = 11.21, p = .001, % = .13). Male drivers reported higher levels of perceptual-

50



motor skills than female drivers. Gender difference for the self-reported safety skills
was not significant (F(1, 72) = .065, p = .800, #% = .00).

3.5.2 Self-Reported Driver Behaviors

There were not significant difference between female and male drivers on errors
(F(1, 72) = .006, p = .936, 7% = .00) and violations (F(1, 72) = .072, p = .789, 5% =
.00). However, gender difference on positive drivers behaviors was significant (F(Z1,
72) = 4.34, p = .041, »% = .06) indicating male drivers reported higher levels of

positive driver behaviors compared to female drivers.
3.5.3 Simulator Behaviors

In terms of simulator driver behaviors, there was a significant gender difference on
total simulation speed mean (F(1, 72) = 7.2, p = .009, »% = .09), mean speed on the
second segment (F(1, 72) = 10.24, p = .002, % = .12), mean speed on the third
segment (F(1, 72) = 5.85, p =.018, % = .07), and mean speed on the fourth segment
(F(1, 72) = 13.69, p = .000, #% = .16). During whole scenario and all of three
segments, male drivers drive faster than female drivers. However, only gender
difference on first segment mean speed was not significant (F(1, 72) = 3.49, p = .066,
n% =.05).

Gender differences in terms of standard deviation of speed during total scenario (F(1,
72) = 590, p = .445, % = .01), first segment (F(1, 72) = .022, p = .882, % = .00),
and third segment (F(1, 72) = .993, p = .322, % = .01) were not significant. Only
significant differences were found on second segment (F(1, 72) = 4.72, p = .033, 1%
= .06) and fourth segment (F(1, 72) = 5.19, p = .026, % = .07) where male drivers

showed higher speed deviations than female drivers.

Gender differences in terms of mean lane position during total scenario (F(1, 72) =
.098, p = .755, n% = .00), first segment (F(1, 72) = .338, p = .563, % = .00), second
segment (F(1, 72) = 1.46, p = .230, % =.02), and third segment (F(1, 72) =.001, p =
978, n% = .00) were not significant. Only significant difference was found on fourth
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segment (F(1, 72) = 6.96, p = .010, % = .09) where female drivers drove closer to
the left side of the road than male drivers

Gender differences in terms of standard deviation of lane position were not
significant during total scenario (F(1, 72) = .608, p = .438, n% = .01), first segment
(F(1, 72) = .016, p = .899, 5% = .00), second segment (F(1, 72) = .616, p = .435, % =
.01), third segment (F(1, 72) = 1.579, p = .213, % = .02), fourth segment (F(1, 72) =
3.07, p=.084, % =.04).

In terms of other simulation variables, gender difference on total number of speed
exceedances was not significant (F(1, 72) = .396, p = .531, % = .00). Gender
difference on total number of centerline crossing was not significant (F(1, 72) = .744,
p =.391, % = .01). Gender difference on total number of road edge excursion was
not significant (F(1, 72) = 3.49, p = .066, 1% = 05). Gender difference on percent of
time over speed limit was significant (F(1, 72) = 4.393, p = .040, % = .06). Male
drivers drove over speed limit more than female drivers in terms of simulation time.
Gender difference on percent of distance over speed limit was not significant (F(1,
72) = 3.564, p = .063, 1% = .05). Gender difference on percent of time out of lane
was not significant (F(1, 72) = .756, p = .388, 5% = .01). Gender difference on
percent of distance out of lane was not significant (F(1, 72) = .451, p = .504, n% =
.01).

3.6 Hierarchical Regression Analysis of Study Variables

To investigate the relationship between demographic variables, driving skills, and
driver behaviors, multiple regression analyses were conducted. In the first step,
gender and annual mileage were entered into the model. In the second step, self-
reported perceptual-motor skills and safety skills or implicit perceptual-motor skills

and safety skills were entered separately.
3.6.1 Hierarchical Regression Analysis of DSI and DBQ

For errors, violations, and positive driver behaviors dimensions of Driver Behaviors

Questionnaire, three multiple regression analyses were conducted. In the first step,
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gender and annual mileage were included. In the second step, self-reported
perceptual-motor skills and safety skills were entered into the model (Table 8).

For errors, the model was not significant (F(4, 72) = 1.65, p = .171) and explained
3.3% of the variance (R%gj = .033).

For driver violations, the model was significant (F(4, 72) = 16.64, p < .001) and
explained 45.1 % of the variance (R%qj = .451). Annual mileage (95% CI [1.45,
5.29]) and perceptual-motor skills (95% CI [.12, .53]) were found to be positively
and safety skills (95% CI [-.64, -.27]) were found to be negatively related to
violations. Drivers with higher annual mileage, higher levels of perceptual-motor
skills, and lower levels of safety skills tend to show higher violations.

For the positive driver behaviors, the model was significant (F(4, 72) = 7.80, p <
.001) and explained 26.3 % of the variance (R%g = .263). Perceptual-motor skills
(95% CI [.24, .56]) and safety skills (95% CI [-.00, .33]) were found to be positively
and annual mileage (95% CI [-1.90, -7.85]), and gender (95% CI [-.42, -.02]) were
found to be negatively related to positive driver behaviors. Male drivers, and drivers
with lower levels of annual mileage, drivers with higher levels of perceptual-motor

skills and safety skills tend to show more positive driver behaviors.
3.6.2 Hierarchical Regression Analysis of DSI and Simulator Behaviors
3.6.2.1. Analysis on Simulation Mean Speeds

To investigate the relationship between demographic variables, driving skills, and
simulation mean speeds, multiple regression analyses were conducted. In the first
step, gender and annual mileage were entered into the model. In the second step, self-
reported perceptual-motor skills and safety skills were entered into the model (see
Table 9).

For the mean speed total, the model was significant (F(4, 72) = 5.66, p = .001) and
explained 19.7 % of the variance (R%qj = .197). Gender (95% CI [-19.18, -3.33]) and
safety skills (95% CI [-16.84, -2.76]) were found to be negatively related to total
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mean speed. Male drivers and drivers with lower levels of safety skills showed
higher mean speed in total.

For the mean speed in first segment, the model was significant (F(4, 72) = 3.64, p =
.009) and explained 12.2 % of the variance (R%qj = .122). Only safety skills (95% CI
[-20.06, -.89]) were found to be negatively related to mean speed in the first segment.
Drivers with higher levels of safety skills show lower mean speed in the first

segment.

For the mean speed in second segment, the model was significant (F(4, 72) = 5.278,
p = .001) and explained 18.4 % of the variance (R%gj = .184). Gender (95% CI [-
23.21, -5.72]) and safety skills (95% CI [-16.40, -1.29]) were found to be negatively
related to mean speed in the second segment. Male drivers and drivers with lower

levels of safety skills show higher mean speed in the second segment.

For the mean speed in third segment, the model was significant (F(4, 72) =5.12, p =
.001) and explained 17.8 % of the variance (R%gj = .178). Gender (95% CI [-19.14, -
2.67]) and safety skills (95% CI [-17.15, -3.63]) were found to be negatively related
to mean speed in the third segment. In the third segment, male drivers and drivers

with lower levels of safety skills show higher mean speed.

For the mean speed in fourth segment, the model was significant (F(4, 72) = 8.00, p
<.001) and explained 26.9 % of the variance (R%gj = .269). Annual mileage (95% Cl
[.00, .00]) and perceptual-motor skills (95% CI [1.07, 12.00]) were found to be
positively and gender (95% CI [-19.36, -6.15]) and safety skills (95% CI [-13.36, -
3.18]) were found to be negatively related to mean speed in the fourth segment. Male
drivers, drivers with higher annual mileage, drivers with higher levels of perceptual-
motor abilities and drivers with lower levels of safety skills tend to show higher

mean speed in the fourth segment.

Overall, male drivers show higher mean speed in the whole scenario and all
segments except the first segment. Moreover, drivers with higher levels of safety

skills show lower mean speed in total and all speed segments.
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3.6.2.2. Analysis on Simulation Standard Deviation of Speeds

To investigate the relationship between demographic variables, driving skills, and
simulation standard deviation of speeds, multiple regression analyses were
conducted. In the first step, gender and annual mileage were entered into the model.
In the second step, self-reported perceptual-motor skills and safety skills were
entered into the model (see Table 10).

For the standard deviation of speed in total, the model was not significant (F(4, 72) =
1.49, p = .213) and explained 2.5 % of the variance (R%g = .025). For the standard
deviation of speed in first segment, the model was not significant (F(4, 72) = 1.13, p
=.351) and explained .7 % of the variance (R%gqj = .007). For the standard deviation
of speed in second segment, the model was significant (F(4, 72) = 2.92, p = .027)
and explained 9.2 % of the variance (R%qj = .092). Gender (95% CI [-6.82, -.46]) was
found to be negatively related to the standard deviation of speed in the second
segment. Male drivers show higher speed deviations in the second segment. For the
standard deviation of speed in third segment, the model was significant (F(4, 72) =
2.93, p =.026) and explained 9.2 % of the variance (R%gqj = .092). Safety skills (95%
ClI [-8.30, -1.22]) were negatively related to speed deviations in the third segment.
Drivers with lower safety skills show higher speed deviations. For the standard
deviation of speed in fourth segment, the model was significant (F(4, 72) =3.73, p =
.008) and explained 12.6 % of the variance (R%qj = .126). Annual mileage (95% CI
[3.12, .00]) was found to be positively and gender (95% CI [-7.26, -.65]) was found
to be negatively related to speed standard deviation in the fourth segment. Male
drivers and drivers with higher annual mileage show more speed standard deviation

in the fourth segment.

Overall, although there is not any clear pattern between variables, the gender of the
drivers, annual mileage, and safety skills are found to be an important factor in
different kinds of roads in terms of speed standard deviations.
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3.6.2.3. Analysis on Simulation Mean Lane Position

To investigate the relationship between demographic variables, driving skills, and
simulation mean lane position, multiple regression analyses were conducted. In the
first step, gender and annual mileage were entered into the model. In the second step,
self-reported perceptual-motor skills and safety skills were entered into the model
(see Table 11).

For the mean lane position in total, the model was not significant (F(4, 72) = 1.49, p
= .214) and explained 2.5 % of the variance (R%gj = .025). For the mean lane position
in first segment, the model was not significant (F(4, 72) = 1.02, p = .400) and
explained .1 % of the variance (R%g = .001). For the mean lane position in second
segment, the model was not significant (F(4, 72) = .92, p = .457) and explained -.4 %
of the variance (R%gj = -.004). For the mean lane position in third segment, the model
was not significant (F(4, 72) = 1.14, p = .343) and explained .8 % of the variance
(R%gj = .008). For the mean lane position in fourth segment, the model was
significant (F(4, 72) = 5.85, p < .001) and explained 20.3 % of the variance (R%qj =
.203). Gender (95% CI [.04, .33]) and safety skills (95% CI [.07, .28]) were found to
be positively related to mean lane position in the fourth segment. Female drivers and
drivers with higher levels of safety skills drive on the right side of the road than male

drivers and drivers with lower levels of safety skills on two-lane roads.
3.6.2.4. Analysis on Simulation Standard Deviation of Lane Position

To investigate the relationship between demographic variables, driving skills, and
simulation standard deviation of lane position, multiple regression analyses were
conducted. In the first step, gender and annual mileage were entered into the model.
In the second step, self-reported perceptual-motor skills and safety skills were

entered into the model (see Table 12).

For the standard deviation of lane in total, the model was not significant (F(4, 72) =
1.93, p = .114) and explained 4.7 % of the variance (R%g = .047). For the standard

deviation of lane in first segment, the model was not significant (F(4, 72) = 1.26, p =
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.296) and explained 1.3 % of the variance (R%g = .013). For the standard deviation
of lane in second segment, the model was not significant (F(4, 72) = .68, p = .607)
and explained -1.7 % of the variance (R%gj = -.017). For the standard deviation of
lane in third segment, the model was not significant (F(4, 72) = 1.65, p = .171) and
explained 3.3 % of the variance (R%gj = .033). For the standard deviation of lane in
fourth segment, the model was significant (F(4, 72) = 5.00, p = .001) and explained
17.4 % of the variance (R%qj = .174). Annual mileage (95% CI [5.53, 2.46]) was
found to be positively correlated with lane deviations in the fourth segment. Drivers

with higher annual mileage show higher lane deviations.
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Table 8. Hierarchical Regression Analysis on Self-Reported DSI and DBQ

1. Errors 2. Violations 3. Positive Behaviors

Variables R24i FA B p R24i FA B p R%g FA B p

1. Demographic Variables -.008 .688 .204 10.757 .071 3.916

Gender -.015 .881 -.042 736 -.215 .042
Annual Mileage -6.273 .226 3.015 .001 -9.902 .020
2.DslI .033 2.585 451 17.675 .263 10.652

Perceptual-Motor Skills -.236 .035 .337 .002 401 .000
Safety Skills -.034 717 -.456 .000 176 .039

Dfs for F-tests: 1. Step = 2, 74; 2. Step =4, 72 for DV 1, DV 2, DV 3.
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Table 9. Hierarchical Regression Analysis on Self-Reported DSI and Simulation Speed Means

1. Mean Speed Total 2. Mean Speed 1% Seg. 3. Mean Speed 2" Seg. 4. Mean Speed 3" Seg. 5. Mean Speed 4™ Seg.
Variables R%4 FA B p R%g FA B p R%4 FA B p R%4 FA B p R%4 FA B p
1. Demographic .101 5.291 041  2.629 132 6.797 .093  4.898 180 9.322
Variables
Gender - .009 -9.614 .063 - .002 - .014 - .001

11.227 14.701 10.696 12.827
Annual Mileage .000 .076 .000 .173 .000 .112 .000 .084 .000 .044
2.DsI 197 5.400 122 4.404 184 3.332 178 4.835 269 5.529
Perceptual- 7.35 .071 8.978 112 6.270 .156 5915 .141 6.615 .019
Motor Skills
Safety Skills -9.530 .010 - .040 -8.558 .028 - .004 -7.795 .005
10.234 10.291

Dfs for F-tests: 1. Step = 2, 74; 2. Step =4, 72 for DV 1, DV 2, DV 3, DV 4, DV5.
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Table 10

. Hierarchical Regression Analysis on Self-Reported DSI and Simulation Speed Standard Deviations

1. SD Speed Total

2. SD Speed 1% Seg.

3. SD Speed 2™ Seg.

4. SD Speed 3" Seg.

5. SD Speed 4" Seg.

Variables R%q FA B p R%q4 FA B p R%q FA B p R%q4 FA B p R%g FA B p

1. .000 1.014 .012  1.463 .064  3.604 - .879 .089 4.724

Demographic .003

Variables

Gender - 409 136 .920 -3.679 .025 -1.945 310 -3.988 .020
1.432

Annual .000 .249 .000 .125 .000 .114 8.440 318 .000 .048

Mileage

2. DSl 025 1.945 .007 799 092 2117 .092 4.896 126 2.534

Perceptual- 1216 521 -363 771 718 .688 2.309 .280 2791 159

Motor Skills

Safety Skills - 110 -1.584 175 -2.973  .074 -4.653 .012 -2.348 152
2.844

Dfs for F-tests: 1. Step =2, 74; 2. Step =4, 72 for DV 1, DV 2, DV 3, DV 4, DV5.
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Table 11. Hierarchical Regression Analysis on Self-Reported DSI and Simulation Lane Position Means

Variables

1. Mean Lane Total

2. Mean Lane 1% Seg.

3. Mean Lane 2™ Seg.

4. Mean Lane 3" Seg.

5. Mean Lane 4™ Seg.

7
Ragj

FA

B

RLy FA B

2
Ragj

FA B

RLy FA B

p p R%q4 FA B p
1. .005 1.180 -.007 .750 .017  1.660 -.015 429 134 6.886
Demographic
Variables
Gender -055 .717 -117 524 -316  .197 .007 .980 191 .014
Annual - 103 -1.007 .229 -1.684 133 - .269 - .052
Mileage 1.200 1.400 1.037
2.DslI 025 1.774 .001 1.295 -004 215 .008 1.849 203 4.222
Perceptual- 188 234 151 463 168 541 480 .130 -101 197
Motor Skills
Safety Skills 205  .149 237 .180 .038 .861 279 .266 162 .002

Dfs for F-tests: 1. Step = 2, 74; 2. Step =4, 72 for DV 1, DV 2, DV 3, DV 4, DV5.
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Table 12

. Hierarchical Regression Analysis on Self-Reported DSI and Simulation Lane Standard Deviations

1. SD Lane Total

2. SD Lane 1% Seg.

3. SD Lane 2" Seg.

4, SD Lane 3" Seg.

5. SD Lane 4" Seg.

Variables R%q  FA B p R%q FA B p R2.j FA B p R%g FA B p R%g FA B p
1. -.007 737 .024 1915 -.017 .362 .019 1.725 143 7.364
Demographic

Variables

Gender -068 412 .004 952 -127 409 -150 .223 -122 074
Annual 3.841 .387 5992 .030 -1.572 834 8.841 .189 1.199 .009
Mileage

2.DslI .047  3.086 013 614 -017 1.003 033 1549 174 2.360

Perceptual- 206 .037 .043 482 .074 674 221 131 119 .084
Motor Skills

Safety Skills .030 .729 .047 415 -.186 .186 .008 951 -074 192

Dfs for F-tests: 1. Step = 2, 74; 2. Step =4, 72 for DV 1, DV 2, DV 3, DV 4, DV5.



3.6.3 Hierarchical Regression Analysis of Implicit Driving Skills and DBQ

For errors, violations, and positive driver behaviors dimensions of Driver Behaviors
Questionnaire, three multiple regression analyses were conducted. In the first step,
gender and annual mileage were included. In the second step, implicit perceptual-

motor skills and safety skills were entered (see Table 13).

For errors, the model was not significant (F(4, 72) = .45, p = .774) and explained -
3.0% of the variance (R%g = -.030). For violations, the model was significant (F(4,
72) = 6.01, p < .001) and explained 20.9% of the variance (R%gj = .209). Annual
mileage (95% CI [1.45, 5.29]) was found to be positively related to violations.
Drivers with higher levels of annual mileage report more violations than drivers with
lower levels of annual mileage. For positive behaviors, the model was not significant
(F(4, 72) = 2.05, p = .096) and explained 5.2% of the variance (R%gj = .052).

3.6.4 Hierarchical Regression Analysis of Implicit Driving Skills and Simulation
Behaviors

3.6.4.1. Analysis on Simulation Mean Speeds

To investigate the relationship between demographic variables, implicit driving
skills, and simulation mean speeds, multiple regression analyses were conducted. In
the first step, gender and annual mileage were entered into the model. In the second
step, implicit perceptual-motor skills and safety skills were entered into the model
(see Table 14).

For the mean speed total, the model was significant (F(4, 72) = 2.61, p = .043) and
explained 7.8% of the variance (R%qj = .078). Only gender (95% CI [-18.80, -2.82])
was found to be negatively related to mean speed total. Male drivers show higher
mean speed than female drivers. For the mean speed in first segment, the model was
not significant (F(4, 72) = 1.33, p = .267) and explained 1.7% of the variance (R%qj =
.017). For the mean speed in second segment, the model was significant (F(4, 72) =
3.49, p = .012) and explained 11.6% of the variance (R?%qj = .116). Gender (95% CI

[-23.20, -5.65]) was found to be negatively related to mean speed in the second
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segment. Male drivers show higher mean speed than female drivers. For the mean
speed in third segment, the model was not significant (F(4, 72) = 2.43, p = .055) and
explained 7.0 % of the variance (R%gj = .070). For the mean speed in fourth segment,
the model was significant (F(4, 72) = 5.19, p = .001) and explained 18.1% of the
variance (R%qj = .181). Annual kilometer (95% CI [.00, .00]) was found to be
positively and gender (95% CI [-19.53, -6.21]) was found to be negatively related to
mean speed in the fourth segment. Drivers with higher levels of annual kilometers

and male drivers show higher mean speed in the fourth segment.
3.6.4.2. Analysis on Simulation Standard Deviation of Speeds

To investigate the relationship between demographic variables, implicit driving
skills, and simulation standard deviation of speeds, multiple regression analysis were
conducted. In the first step, gender and annual mileage were entered into the model.
In the second step, implicit perceptual-motor skills and safety skills were entered into
the model (see Table 15).

For the standard deviation of speed in total, the model was not significant (F(4, 72) =
.65, p = .627) and explained -1.9 % of the variance (R?%gj = -.019). For the standard
deviation of speed in first segment, the model was not significant (F(4, 72) = .99, p =
.416) and explained .0 % of the variance (R%gj = .000). For the standard deviation of
speed in second segment, the model was not significant (F(4, 72) = 2.02, p = .101)
and explained 5.1 % of the variance (R%g = .051). For the standard deviation of
speed in third segment, the model was not significant (F(4, 72) = .62, p = .651) and
explained -2.0 % of the variance (R%gj = -.020). For the standard deviation of speed
in fourth segment, the model was not significant (F(4, 72) = 2.392, p = .058) and
explained 6.8 % of the variance (R%gj = .068).

3.6.4.3. Analysis on Simulation Mean Lane Position

To investigate the relationship between demographic variables, implicit driving
skills, and simulation mean lane position, multiple regression analyses were

conducted. In the first step, gender and annual mileage were entered into the model.
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In the second step, implicit perceptual-motor skills and safety skills were entered into
the model (see Table 16).

For the mean lane position in total, the model was not significant (F(4, 72) = .70, p =
.594) and explained -1.6 % of the variance (R?qj = -.016). For the mean lane position
in first segment, the model was not significant (F(4, 72) = .62, p = .651) and
explained -2.0 % of the variance (R%gq; = -.020). For the mean lane position in second
segment, the model was not significant (F(4, 72) = .85, p = .499) and explained -.8 %
of the variance (R%gj = -.008). For the mean lane position in third segment, the model
was not significant (F(4, 72) = .44, p = .782) and explained -3.1 % of the variance
(R%gj = -.031). For the mean lane position in fourth segment, the model was
significant (F(4, 72) = 4.28, p = .004) and explained 14.7 % of the variance (R%qj =
.147). Gender (95% CI [.04, .33]) was found to be positively related to mean lane
position in the fourth segment. Male drivers drive closer to the center line of the
road.

3.6.4.4. Analysis on Simulation Standard Deviation of Lane Position

To investigate the relationship between demographic variables, implicit driving
skills, and simulation standard deviation of the lane, multiple regression analyses
were conducted. In the first step, gender and annual mileage were entered into the
model. In the second step, implicit perceptual-motor skills and safety skills were

entered into the model (see Table 17).

For the standard deviation of lane position in total, the model was not significant
(F(4, 72) = .40, p = .809) and explained -3.3 % of the variance (R%qj = -.033). For the
standard deviation of lane position in first segment, the model was not significant
(F(4, 72) = 1.24, p = .302) and explained 1.2% of the variance (R%g = .012). For the
standard deviation of lane position in second segment, the model was not significant
(F(4, 72) = .76, p = .555) and explained -1.3% of the variance (R%gj = -.013). For the
standard deviation of lane position in third segment, the model was not significant
(F(4, 72) = .96, p = .437) and explained -.2% of the variance (R%g = -.002). For the

standard deviation of lane position in fourth segment, the model was significant (F(4,
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72) = 3.66, p = .009) and explained 12.3% of the variance (R%g = .123). Only,
annual mileage (95% CI [5.52, 2.50]) was found to be positively related to standard

deviation of lane in fourth segment.
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Table 13. Hierarchical Regression Analysis on Implicit DSI and DBQ

1. Errors 2. Violations 3. Positive Behaviors
Variables R% FA B p R% FA B R%g FA
1. Demographic Variables -.008 .688 .204 10.757 .071 3.916
Gender -.015 .881 -.042 736 -.215 .042
Annual Mileage -6.273 .226 3.015 .001 -9.902 .020
2. Implicit DSI -.030 222 .209 1.210 .052 .263
Perceptual-Motor Skills .040 .796 .267 173 -.077 .580
Safety Skills -.107 496 -.163 344 -.066 .645

Dfs for F-tests: 1. Step = 2, 74; 2. Step =4, 72 for DV 1, DV 2, DV 3.
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Table 14. Hierarchical Regression Analysis on Implicit DSI and Simulation Speed Means

1. Mean Speed Total

2. Mean Speed 1% Seg.

3. Mean Speed 2" Seg.

4. Mean Speed 3" Seg.

5. Mean Speed 4™ Seg.

Variables R%g FA B p

2
Ragj

FA B

2
Ragj

FA

B

P Rzadj FA

B

p R%g FA B p

1. Demographic .101 5.291 .041  2.629 132 6.797 .093  4.898 180 9.322
Variables
Gender - .007 - .062 - .003 - .016 - .001

11.227 9.614 14.701 10.696 12.827
Annual Mileage .000 .078 .000 .167 .000 .120 .000 .083 .000 .043
2. Implicit .078 .056 .017 .097 116 314 .070 .088 181 1.047
Perceptual- -675 912 - .650 -4.449 480 -304 .960 6.883 .210
Motor Skills 3.295
Safety Skills 2218 739 1.547 .850 4241 525 2909 .693 1.280 .827

Dfs for F-tests: 1. Step =2, 74; 2. Step =4, 72 for DV 1, DV 2, DV 3, DV 4, DV5.
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Table 15. Hierarchical Regression Analysis on Implicit DSI and Simulation Speed Standard Deviations

1. SD Speed Total

2. SD Speed 1% Seg.

3. SD Speed 2™ Seg.

4. SD Speed 3" Seg.

5. SD Speed 4" Seg.

Variables R%g4 FA B p R%q FA B p R%q4 FA B p R%4 FA B p R%q4 FA B p

1.  Demographic .000 1.014 .012 1.463 .064 3.604 - .879 .089 4.724

Variables .003

Gender - 401 136 922 - .027 - .29 - .022
1.432 3.679 1.945 3.988

Annual Mileage .000 .238 .000 .124 .000 .117 8.440 .333 .000 .047

2. Implicit - .310 .000 .543 .051 478 - 373 .068 .167

Perceptual-Motor .019 - 514 109 954 1.834 539 .020 -676 .814 971 734

Skills 1.728

Safety Skills 1571 587 2234 295 1231 .664 2.625 .425 - .693

1.409

Dfs for F-tests: 1. Step = 2, 74; 2. Step =4, 72 for DV 1, DV 2, DV 3, DV 4, DV5.
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Table 16. Hierarchical Regression Analysis on Implicit DSI and Simulation Lane Position Means

1. Mean Lane Total

2. Mean Lane 1% Seg.

3. Mean Lane 2™ Seg.

4. Mean Lane 3" Seg.

5. Mean Lane 4™ Seg.

Variables R2.qj

FA

B

7
R%aqj

FA

B

P R

FA

B

7
R%aqj

FA B

p p R%g FA B p
1. Demographic ~ .005 1.180 - 750 .017  1.660 - 429 134  6.886
Variables .007 .015
Gender -.055 717 -117 529 -316 .196 .007 .981 191 .014
Annual Mileage - 103 - 229 - 117 - 274 - .054
1.200 1.007 1.684 1.400 1.037

2. Implicit - 244 - 497 - .079 - 450 147 1.560

.016 .020 .008 .031
Perceptual-Motor -126 555 -.263 .278 138 695 -.045 912 -165 .160
Skills
Safety Skills -071 779 141 604 -.093 .836 -408 418 -.063 .604

Dfs for F-tests: 1. Step = 2, 74; 2. Step =4, 72 for DV 1, DV 2, DV 3, DV 4, DV5.
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Table 17. Hierarchical Regression Analysis on Self-Reported DSI and Simulation Lane Standard Deviations

1. SD Lane Total

2. SD Lane 1% Seg.

3. SD Lane 2" Seg.

4. SD Lane 3" Seg.

5. SD Lane 4" Seg.

Variables R%4 FA B p R%q FA B p R%q4 FA B p R%q4 FA B p R%q4 FA B p

1. Demographic - 737 .024 1.915 - .362 019 1.725 143 7.364

Variables .007 .017

Gender -.068 .393 .004 .947 -127 408 -150 .224 -122  .068

Annual Mileage 3.841 .376 5.992 .027 - .833 8.841 .193 1199 .013
1572

2. Implicit - 077 .012 .584 - 1155 - 223 123 130

Perceptual-Motor .033 -.046 .686 -050 558 .013 .065 .760 .002 -.084 586 .039 .631

Skills

Safety Skills .028 .827 .094 331 342 180 -072 .686 025 .831

Dfs for F-tests: 1. Step =2, 74; 2. Step =4, 72 for DV 1, DV 2, DV 3, DV 4, DV5.



CHAPTER 4

DISCUSSION

4.1 Overview

The aim of present study is investigating the effects of self-reported and implicit
driving skills on self-reported and simulated driver behaviors. Moreover, the gender
difference in terms of driving related variables was also investigated. The
relationship between self-reported speed preferences and simulated speeding
behaviors were studied to understand the relationship between self-reported speed
preferences and speeding behaviors in a driving simulator. For the first time in the
literature, driving skills are measured by using the Brief Implicit Association Test
and compared with both self-reported and simulated driver behaviors. Driver
behaviors are measured by using self-reported and driving simulation with different
roads with different characteristics and these differences with respect to different

roads were also discussed.

In the following section, the summary and discussion of the results in terms of the
factor structure of the questionnaires, correlations between study variables, speeding
behaviors, gender difference among study variables, and regression predictions in
self-reported and simulated driver behaviors are discussed. In addition to these, the
contributions of the present study, and limitations and suggestions for future studies
are also addressed.
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4.2 Summary and Discussion of the Results
4.2.1 Factor Analyses of DBQ and DSl
4.2.1.1 Factor Analyses of DBQ

The Driver Behavior Questionnaire was found to be a reliable and valid
measurement of aberrant driver behaviors across different cultures (de Winter &
Dodou, 2010; Ozkan et al., 2006a; Reason et al., 1990). It has been the most common
measurement of aberrant driver behaviors (de Winter & Dodou, 2010). As stated af
Wahlberg and colleagues (2011), DBQ shows different factor structure in different
studies. The taxonomy that was used to develop the scale identified two factors,
errors, and violations, as having different origins (Reason et al., 1990).

In this thesis, according to the principal axis factor analysis with varimax rotation
and scree plot, the factor structure of the Driver Behaviors Questionnaire was found
to be two different factors supporting the general two-factor structure of DBQ which
differentiates the intentional and unintentional aberrant driver behaviors as violations
and errors across different cultures (Martinussen et al., 2013; Ozkan et al., 2006a).
This two factors solution was evaluated as the most explanatory factor structure in
the longitudinal study of the DBQ (Ozkan et al., 2006b). The differentiation between
intentional violations and unintentional errors was found to be the fundamental
differentiation (de Winter & Dodou, 2010). In addition to these factors, positive
driver behaviors are also used as another factor (Ozkan & Lajunen, 2005). However,

positive driver behaviors showed relatively low Cronbach’s alpha reliability.
4.2.1.2 Factor Analyses of DSI

The Driving Skills Inventory was found to be a reliable and valid measurement of
driving skills across different cultures (Ozkan et al., 2006a). The general factor
structure of DSI includes two factors differentiating perceptual-motor skills and
safety skills with 10 items in each factor (Lajunen & Summala, 1995). In the current
study, the factor structure of DSI resulted in the same differentiation between

perceptual-motor skills and safety skills. The item loadings of these two factors were
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found to be similar to the Turkish adaptation (Lajunen & Ozkan, 2004). It might be
suggested that, in Turkish sample, the current version of factor loadings is better to

use while evaluating driving skills.
4.2.2 Discussion of Correlation Results

The correlations between gender and perceptual-motor skills show that male drivers
show a positive correlation with perceptual-motor skills compared to female drivers.
The results are consistent with the literature suggesting that male drivers show higher
perceptual-motor skills compared to female drivers (Martinussen et al., 2014; Ozkan
& Lajunen, 2006). Moreover, in terms of the safety skills, gender is not correlated
with the gender of the drivers supporting the no difference between male and female

drivers (Lajunen & Summala, 1995).

In terms of the correlation results, total mileage was significantly and positively
correlated with total accidents, speed preferences, center line crossing, and means of
speed in a driving simulator. Total mileage was also significantly and negatively
correlated with mean and standard deviations of speed and lane position in the fourth
segment except mean lane position in the fourth segment which is negatively
correlated with. Drivers with higher mileage show more speeding behaviors and lane
changing in one lane road. Moreover, they also show more center line crossing and

higher speed preferences.

The annual and total mileage are found to be positively correlated with perceptual-
motor skills and negatively correlated with safety skills. Drivers with higher mileage
report higher levels of perceptual-motor skills and lower levels safety skills. The
results also support the finds that drivers with higher experiences report higher levels
of perceptual-motor skills and lower levels of safety skills (Lajunen & Summala,
1995; Lajunen et al., 1998a). As stated by Lajunen and Summala (1995), the negative
correlation between safety skills and driving experience might be because of learning
and feedback mechanisms. In the current study, participants are young drivers who
have a certain level of experience and continue learning. Violations are also found to

be significantly and positively correlated with annual and total mileage and
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supported the general findings of de Winter and Dodou (2010). As stated by Zhang
and colleagues (2013), the increased exposure to traffic might increase the violations.
Moreover, it should be also noted that less skilled drivers and more experienced
drivers were found to be inconsistent in terms of self-reported driving skills
(Martinussen et al., 2017). Overall, the relationships between experience and
perceptual-motor skills, safety skills, and violations might represent a safety issue for
traffic safety.

Moreover, only violations show significant correlations with accident involvement of
the drivers. Drivers with higher levels of violations report higher numbers of both
passive and active accidents (Cordazzo et al., 2014; Rowe et al., 2015). However,
contrary to the finds of Cordazzo and colleagues (2014), errors are not found to be
correlated with accident involvement of drivers. Moreover, safety skills also show a
negative correlation with a total number of accidents and active accidents of drivers.
Male drivers also show a positive correlation with positive driver behaviors.
However, in general, positive driver behaviors show non-significant or weak
correlations with other variables. This might be explained by the lack of experience

of young drivers (Guého et al., 2014).

In accordance with the findings of Helman and Reed (2015), the correlation results
showed that there are significant positive correlations between DBQ violations
dimension and means and standard deviations of speed in a driving simulator.
Moreover, all speed dimensions except speed standard deviation in the second
segment are not correlated with DBQ errors. Overall, the correlations between DBQ
dimensions, violations and driving simulator speeding measures are supported by the
literature in terms of speeding behaviors in a driving simulator with two-lane roads
(Helman & Reed, 2015). Moreover, positive behaviors are also found not correlated

with all speed dimensions in a driving simulator.

Safety skills are also found to be negatively correlated with all speed means and
standard deviations in all segments expect the standard deviation of speed in the first
segment. Moreover, safety skills are found to be negatively correlated with all speed

means and standard deviations in driving simulator expect the standard deviation of
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speed in the first segment. Perceptual-motor skills are found to be positively
correlated with mean speeds in all segments. The results support the overall positive
relationship between perceptual-motor skills and speeding and negative relationship

between safety skills and speeding (Lajunen et al., 1998a).

In addition to speed measurements, standard deviations of lane position in all
segments are also found to be positively correlated with DBQ violations. Drivers
with higher levels of violations also show higher speeding behaviors, speed changes,
and lane changes. These might be evaluated as speed and lateral position
measurements in driving simulators are more related to DBQ violations but not
errors. The correlations with errors might also be evaluated as the item content of the
subscale because errors items are situation specific items which can be measured by
driving simulator by creating certain situations or observing these behaviors in real
life.

In terms of the correlations between DSI and DBQ dimensions, perceptual-motor
skills are found to be positively correlated with violations and positive behaviors and
negatively correlated with errors. On the other hand, safety skills are found to be
positively correlated positive driver behaviors and negatively correlated with
violations. The results supported the general relationship between violations,
perceptual-motor skills and safety skills (Martinussen et al., 2014; Siimer et al.,
2006). However, in the literature, positive driver behaviors were found to be
negatively correlated with errors and violations (Guého et al., 2014; Ozkan &
Lajunen, 2005). The differences might be explained by the lack of experience of
young drivers that results in lower positive driver behaviors compared to more

experienced drivers (Guého et al., 2014).
4.2.3 Self-Reported and Simulated Driving Speeding Behaviors

In terms of the relationship between the speed limit and speed preferences, the
participants reported that they prefer speed limits that are above legal speed limit
around 4-5 km/h. In a similar study, Goldenbeld and van Schagen also found that

drivers prefer to drive over speed limit around 8 km/h when the speed limit is 80
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km/h on the road (2007). Fleiter and Watson (2006) also found that drivers prefer to
drive above speed limit around 10 to 20 km/h. The results are consistent with the

literature in a sense that drivers prefer to drive above the speed limit.

There have been differences between self-reported speed preferences in certain types
of roads and speed behaviors in that kind of roads in a driving simulator. Drivers
drove faster in the first segment where the speed limit was 82 km/h. However,
drivers drove slower in the second and third segments where speed limits were 82
km/h and 90 km/h respectively. On the last segment where the speed limit was 50
km/h, drivers drove faster in the driving simulator. Contrary to the other findings
suggesting that drivers drive faster in a driving simulator compared to on-road
performance (Bella, 2008; Yang et al., 2014), the driver usually drove slower in all
segment than their self-reported on-road speed except the first and fourth segments.
It should be noted that the second and third road segments included traffic lights that
turned into red when there was a certain distance between the car and the light.
Because of these lights, the mean speeds of these two segments are lower. In terms of
the difference between first and third segments which resulted in negative difference
although the speed limit is the same, the speeding behaviors might be different in the
first segment. Since the first segment is the beginning of the new scenario, drivers
may need to adapt to new scenario even after driving the practice scenario (Ronen &
Yair, 2013). In a different study, it was found that drivers made less speeding
violations in a driving simulator compared to on-road performance. The reason
behind the results might be the unfamiliarity with the driving simulator. In general, it
was found that driving simulator performance and on-road performance in terms of
speeding was comparable for maintaining speed but not comparable for correct
speeding behaviors (Meuleners & Fraser, 2015). The difference between self-
reported speed preferences, legal speed limits and driving simulator speeds show that
there might be other factors that might affect the perception of speed. However, the
positive correlations between speeding behaviors in a driving simulator and self-

reported on road-behaviors also show the validity of driving simulator.
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4.2.4 Gender Differences in Study Variables

The literature shows that there are some contradictory findings in terms of the gender
difference in driving skills (Delhnomme, 1991; Lajunen & Summala, 1995; Lajunen et
al., 1998a). In terms of gender difference in driving skills, only gender difference is
found for the self-reported perceptual-motor skills stating that male drivers show
higher levels of perceptual-motor skills than female drivers supporting the finding of
Delhomme (1991) and Ozkan and Lajunen (2006). However, safety skills did not
show gender difference contrary to the other studies (Delhomme, 1991; Ozkan &
Lajunen, 2006).

Although there are many studies supporting the gender difference between male and
female drivers in terms of driver behaviors (Reason et al., 1990; Rowe et al., 2015;
Stephens & Fitzharris, 2016), the gender of the drivers did not show any difference
after controlling age and total mileage for violations and errors. However, male
drivers show more positive driver behaviors than female drivers. This might be
related to other factors between young male and female drivers such as experience
(Guého et al., 2014).

In terms of speeding behaviors, male drivers drive at significantly higher speeds than
female drivers in whole scenario and all segments except the first segment. Hassan
and Abdel-Aty (2013) also found that young male drivers drove over speed limit
more than female drivers. The non-significant result might be seen because the first
segment is the beginning of the whole scenario. It has been found that the adaptation
to the driving simulation environment depends on the tasks and characteristics of the
road (Ronen & Yair, 2013; Sahami & Sayed, 2013). Because of that, the certain part
of the first segment might serve as an adaptation part. In that section, drivers may not
show their certain behavioral characteristics because of observing simulation
environment. After the first segment, there are similar gender differences in all

segments regardless of the characteristics of the road.

In terms of the standard deviations of speed during the whole scenario and all

segments, the only significant gender difference was found in the second segment
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where the speed limit is 90 km/h, the highest speed limit. In that segment of the road,
male drivers show higher speed deviations than female drivers. As stated earlier,
male drivers also drove faster in that segment. This might indicate that when the
speed limit is high, male drivers drive faster and show higher speed changes. On the

other hand, female drivers drive slower and more stable.

The only gender difference for the lane position measurement was found in the
fourth segment mean lane position. The results showed that male drivers drove closer
to the center line and pass more than female drivers. This might be because of the
characteristics of the road. In the fourth segment, there was only one lane in each
section and there are cars with different speeds so drivers had to decide whether to
follow the cars and overtake. The results show that male drivers show higher lane

changing than female drivers in narrow roads with a certain amount of traffic.
4.2.5 Discussion of Hierarchical Regression Analyses
4.2.5.1 Self-Reported Driver Behaviors as the Outcome

Annual mileage and self-reported perceptual-motor skills positively predicted
violations. On the other hand, safety skills negatively predicted violations. Drivers
with lower levels of safety skills show more violations (Stimer et al., 2006; Siimer &
Ozkan, 2002). The results support the findings of Siimer et al. (2006) stating the
asymmetric relationship between perceptual-motor skills and safety skills in terms of
unsafe traffic outcomes. However, for the positive driver behaviors, self-reported
perceptual-motor skills and safety skills showed symmetric relationship. Martinussen
and colleagues (2014) also found that drivers with higher levels of perceptual-motor
skills and lower levels of safety skills show higher levels of violations. For the
positive driver behaviors, both self-reported perceptual-motor skills and safety skills
positively predicted positive driver behaviors. However, annual mileage and being

female negatively predicted positive driver behaviors.

79



4.2.5.2 Simulated Speeding Behaviors as the Outcome

For the mean speed in a driving simulator, being male positively predicted mean
speed in total, in the second segment, in the third segment, and in the fourth segment.
Annual mileage only positively predicted mean speed in the fourth segment. Self-
reported perceptual-motor skills only positively predicted mean speed in the fourth
segment. Self-reported safety skills negatively predicted mean speed in total, in the
first segment, in the second segment, in the third segment, and in the fourth segment.
The results supporting the findings of Lajunen and colleagues (1998a) indicating that
only safety skills were found to be a significant predictor of speed. It was found that
gender of the drivers and self-reported safety skills are important predictors of mean
speed regardless of the characteristics of the road. However, when the road is one
lane on each side with a certain amount of traffic, self-reported perceptual-motor
skills also have a predictive role indicating when the road is one lane and have higher
density, self-reported perceptual-motor skills positively predicted mean speed.

The asymmetric relationship between self-reported perceptual-motor skills and safety
skills in terms of speeding behaviors of young drivers was found to be supporting the
findings of Stimer and colleagues (2006) indicating that young drivers with higher
levels of perceptual-motor skills showed higher levels of speeding behaviors whereas
driver with higher levels of safety skills showed lower speeds. The results support
the findings of Taubman-Ben-Ari and colleagues (2016) stating that being male and
having higher annual mileage as being more experienced found to be positively
correlated with higher speeding behaviors in a driving simulator.

For the standard deviation of speed in a driving simulator, being male positively
predicted standard deviation of speed in the second segment and fourth segment.
Annual mileage positively predicted standard deviation of speed only in the fourth
segment. Self-reported safety skills negatively predicted standard deviation of speed
in the third segment. It might be said that the effects of demographic variables are

present depending on the speed limits and characteristics of the road.
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As stated by Calvi and colleagues (2015), the flow and characteristics of the traffic in
driving simulator affect the speeding behaviors of drivers. In the line with this
finding, the different characteristics of road segments and mean speeds in these
segments represent the adaptive driver behaviors of drivers and reliability of the
driving simulator. It was also found that different road characteristics result in
differences in speeding and lane position behaviors of drivers (Lewis-Evans &
Charlton, 2006). Overall, the only difference was found on the two-lane roads, a
fourth segment, in terms of lane position. This might be explained by the
characteristics of the road. As stated earlier, the fourth segment was two lanes, one
on each side with a certain traffic density. In other words, if the drivers want to
continue to road over a certain speed, they have to overtake and use other side of the
road resulting in decreased lane mean and increased lane deviation. The results
support the statement by showing that drivers with lower levels of safety skills,
higher perceptual-motor skills, and male drivers drive closer to the centerline and
overtake more than other drivers. Moreover, it was also found that drivers with
higher levels of perceptual-motor skills and lower levels of safety skills were found
to be riskier than other drivers (Martinussen et al., 2014). The situation in the final
segment might be explained by the interaction of road characteristics and driving

skills that result in differences in speedings and lane position.
4.2.5.3 Simulated Lane Position Behaviors as the Outcome

For the mean lane position in a driving simulator, only in the fourth segment, being
female and safety skills positively predicted mean lane position indicating that
female drivers and drivers with higher safety skills drive more on the right side of the
road and show fewer behaviors such as getting closer to the centerline and crossing.
For the standard deviation of lane position, only in the fourth segment, annual
mileage positively predicted standard deviation of lane position. In general, different
types of the road with different speed limits were found to be related to self-reported

perceptual-motor skills.
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4.3 Overall Discussion and Implications of the Results

Although there are some studies founding that young male drivers are inconsistent in
terms of their self-assessment of driving skill and driving performance (Martinussen
et al., 2017), in the current study, the relations between self-reported perceptual-
motor skills, safety skills and self-reported and simulated driver behaviors were
found to be consistent in terms of the direction of the relationship.

In general, the results indicated that self-reported driving skills, as perceptual-motor
skills and safety skills, are predictive of both self-reported and simulated driver
behaviors. It is also found that the role of perceptual-motor skills might depend on
the characteristics of the road in the driving simulator.

It should be noted that the methodology and results of the present study is important
for the both researches in traffic and transportation psychology and driver education.
The results show that self-reported perceptual-motor skills and safety skills are
important predictors of self-reported violations, positive driver behaviors and
behaviors in a driving simulator. In terms of the driver education system, the results
show that how drivers see themselves is an important predictor of young drivers’
behaviors. Throughout the driver education, the focus of the driver skills should be
distributed equally between perceptual-motor skills and safety skills. Drivers should
receive continuous feedback and training with respect to their driving skills involving
perceptual-motor skills and safety skills. The definion of “good” or “skillful” driver

should include characteristics of the both perceptual-motor skills and safety skills.

However, in terms of the implicit measurement of driving skills, perceptual-motor
skills, and safety skills did not show any significant effect on both self-reported and
simulated driver behaviors. The results showed an unexpected situation in terms of
implicit measurement of driving skills. The results might be related to experience.
The implicit attitudes regarding safe driving might be affected from driving
experience (Martinussen et al., 2015). Since the participants were young drivers, the
level of experience is low. In the literature, implicit measurements of risk and safety

attitudes show relatively weak relationships with driver behaviors (Martinussen et
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al., 2015). As stated by Ozkan et al. (2013), the implicit measurement might be
conducted with different groups of drivers such as drivers who received traffic

tickets or lost their license.
4.4 Contributions of the Present Study

The first contribution of the present thesis is the investigation of the relationship
between driver behaviors and driving skills by using self-reports implicit
measurements and driving simulator. For the first time in the literature, driving skills
were measured by using Brief Implicit Association Test (BIAT) in addition to

measuring with a self-report.

Moreover, the gender difference in young drivers in terms of driving skills and driver
behaviors were also studied. Another contribution of the present thesis is that the
relationships between self-reported driving skills and both self-reported and
simulated driver behaviors with respect to different types of roads were investigated
in a Turkish sample.

4.5 Limitations and Suggestions for Future Studies

First of all, the use of self-reports and simulations for the measurement of driver
behaviors has some shortcomings (Carsten & Jamson, 2011; Lajunen & Summala,
2003; Lajunen & Ozkan, 2011). The driver behaviors measurements that are done
with either self-reported or simulations might not correspond to the actual driver
behaviors of drivers. In terms of the road characteristics of a driving simulator, it
might be important to examine the behaviors of drivers in different roads. Moreover,
the self-reports are vulnerable in terms of socially desirable responding. Since the
whole study was conducted in a laboratory setting, participants might give socially

desirable responses and even drive more cautiously in a driving simulator.

For the implicit measurement of driving skills, the results indicated that implicit
measurement of driving skills by using BIAT did not predict self-reported and
simulated driver behaviors and was not found to be correlated with driving-related

variables. There might be different reasons behind these results. First of all, young
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drivers may not develop implicit driving skills compared to more experienced
drivers. As stated earlier, the implicit measurement of driving skills might be
conducted with other experienced driver groups. Secondly, there are different
versions of implicit measurement, other methods might be used to test the reliability
of the results. Thirdly, the levels of education might be another factor that affects the
results in terms of implicit measurement. All participants did show high performance

in terms of the percentage of correct responses in the BIAT test.

In terms of the factor structure of the Driver Behavior Questionnaire, future studies
should examine the item structure of the DBQ because, with the development of
technology in terms of road and in-car, some of the items may not be representative
of the real traffic environment. Moreover, the error dimension of DBQ should be

studied with specific road scenarios in a driving simulator.

A final limitation of the present study is the sample size. A total number of 80
participants, 40 of them males and 40 of them females, were participated and 78 of
them were used in the analysis. The study might be conducted with a higher number
of participants with different characteristics in terms of mileage and being
professional drivers. Moreover, the number of participants might result in problems
with the statistical power of the study.
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Appendix B: Informed Consent Form

ARASTIRMAYA GONULLU KATILIM FORMU
Bu arastirma, ODTU Psikoloji Béliimii 6gretim elemanlarindan Dog. Dr.
Tiirker Ozkan damismanlhiginda Psk. ibrahim Oztiirk tarafindan tez arastirmasi
kapsaminda yiiriitiillmektedir. Bu form sizi arastirma kosullar1 hakkinda
bilgilendirmek i¢in hazirlanmistir.

Cahismanin Amaci Nedir?

Calismanin amaci, siirlicii becerilerinin Ortiik ve beyana dayali sekillerde
Olciilerek bu becerilerin stiriicii davranislarina olan etkisinin incelenmesidir.

Bize Nasil Yardimc1 Olmamz Isteyecegiz?

Calisma kapsaminda sizden yaklagik 1 saat siiren bir deney bataryasi
tamamlamaniz istenecektir.

Sizden Topladigimiz Bilgileri Nasil Kullanacagiz?

Arastirmaya katiliminiz tamamen goniilliiliik temelinde olmalidir. Calismada,
kimlik belirleyici higbir bilgi istenmemektedir. Anket formlar1 gizli tutulacak
ve sadece arastirmacilar tarafindan degerlendirilecektir. Elde edilecek bilgiler
sadece bilimsel yayimlarda kullanilacaktir.

Katilminizla ilgili bilmeniz gerekenler:

Calisma genel olarak kisisel rahatsizlik verecek bir etkilesim icermemektedir.
Ancak, katilim sirasinda herhangi bir nedenden 6tiirii kendinizi rahatsiz
hissederseniz ¢aligmay1 istediginiz zaman birakmakta serbestsiniz.

Arastirmayla ilgili daha fazla bilgi almak isterseniz:

Bu calismaya katildiginiz i¢in simdiden ¢ok tesekkiir ederiz. Calisma
hakkinda daha fazla bilgi almak i¢in arastirmacilar ile iletisim kurabilirsiniz.
Ibrahim Oztiirk (e179162@metu.edu.tr)

Tel.: 312 210 31 54

Bu ¢calismaya tamamen goniillii olarak katilyyorum ve istedigim zaman
yaruda kesip ¢cikabilecegimi biliyorum. Verdigim bilgilerin bilimsel amagh
yayimlarda kullanilmasini kabul ediyorum. (Formu doldurup imzaladiktan
sonra uygulayiciya geri veriniz).

Ad Soyad Tarih Imza



Appendix C: Demographic Information Form

A. Demografik sorular

Al A2.
Yasimiz: Cinsiyetiniz: [ Erkek L] Kadin

A3. Asagidakilerden hangisi sosyo- ekonomik  [J Alt [] Ortanin alt1 [J Orta
statiiniizli tanimlar? [J Ortanin Ustii O Ust

A4. Egitim durumunuz?

(1 Okur-yazar O Tlkokul (] Ortaokul [ Lise
[ Universite (Lisans) [ Universite (Lisansiistii)
AS. Ehliyetiniz var m1? L] Hayr L] Evet

A6. Kag yildir ehliyet sahibisiniz?

A7. Son bir yilda yaklasik olarak toplam kag¢ kilometre ara¢ kullandiniz?
km

AS8. Biitiin hayatiniz boyunca yaklasik olarak toplam kag¢ kilometre ara¢ kullandiniz?
km

A9. Genel olarak, ne siklikla arag¢ kullanirsiniz?

[] Hemen hemen her giin [] Haftada 3-4 giin (] Haftada 1-2
gln
[] Ayda birkag kez [J Cok nadir

A10. Son ii¢ yilda kag kez ara¢ kullanirken aktif olarak (sizin bir araca, bir yayaya
veya herhangi bir nesneye ¢arptiginiz durumlar) kaza yaptiniz? (hafif kazalar
dahil) kez

A1l. Son ii¢ yilda kag kez ara¢ kullanirken pasif olarak (bir aracin ya da bir yayanin
size ¢arptig1 durumlar) kaza gecirdiniz? (hafif kazalar dahil) kez

A12. Son ii¢ yilda agagidaki trafik cezalarini kag kere aldiginiz1 belirtiniz.
Yanlis park etme

Hatali sollama

Hiz ihlali

Diger
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13. Hava ve yol kosullart uygun oldugunda sehirlerarasi yollarda yaklasik ortalama
kag
kilometre hizla gidersiniz? km/saat

14. Hava ve yol kosullar1 uygun oldugunda sehir i¢i yollarda yaklasik ortalama kag
kilometre
hizla gidersiniz? km/saat

15. Hiz limitinin 50 km/s oldugu yollarda ka¢ km/s hizla gitmeyi tercih edersiniz?
km/s

16. Hiz limitinin 82 km/s oldugu yollarda ka¢ km/s hizla gitmeyi tercih edersiniz?
km/s

17. Hiz limitinin 90 km/s oldugu yollarda ka¢ km/s hizla gitmeyi tercih edersiniz?
km/s

18. Hiz limitinin 100 km/s oldugu yollarda ka¢ km/s hizla gitmeyi tercih
edersiniz? km/s
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Appendix D: Driver Behavior Questionnaire

B. Asagida verilen durumlari ne sikhikta yaparsinmiz ?

Liitfen her bir madde i¢in verilen durumun ne siklikta baginizdan gectigini belirtiniz.
Sorulari, nasil ara¢ kullandiginiz1 diisiinerek cevaplandiriniz ve her bir soru i¢in sizi
tam olarak yansitan cevabi, yanindaki kutudaki uygun rakami daire i¢ine alarak
belirtiniz.

0= HiC BiR ZAMAN , 1= NADIREN , 2=BAZEN , 3= OLDUKCA SIK
4=SIK SIK , 5= HER ZAMAN

g
£ £ S
g c S g
£ £ gl 2 ¥ S
s 5 ¢ =2 =
L o o = =< @
. . . m Z m O m I
1| Geri geP glde.rken Onceden fark 0 1 2 3 4 5
etmediginiz birseye ¢arpmak
2 | Trafikte, diger siiriiciilere engel teskil 0 112131 4 5

etmemeye gayret gostermek

3 | A yoniine gitmek amaciyla yola
cikmigken kendinizi daha aligkin
oldugunuz B yoniine dogru arag
kullanirken bulmak

4 | Gegis hakki sizde dahi olsa diger
stiriiciilere yol vermek

5 | Yasal alkol sinirlarinin tizerinde alkollii
oldugunuzdan siliphelenseniz de arag 0|12 |3|4)|5
kullanmak

6 | Aracinizi kullanirken yol kenarinda
birikmis suyu ve benzeri maddeleri
yayalarin lizerine sigratmamaya dikkat
etmek

7 | Donel kavsakta doniis istikametinize
uygun olmayan seridi kullanmak

8 | Anayoldan sola donmek icin kuyrukta
beklerken, anayol trafigine dikkat
etmekten neredeyse ondeki araca
carpacak duruma gelmek

9 | Trafikte, herhangi bir siiriicii size yol
verdiginde veya anlayis gosterdiginde,
elinizi sallayarak, korna calarak vb.
sekilde tesekkiir etmek
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g
£ e =
8 ¢ s g
= 2 ¢ = = S
£ 3| g & Z =
Z| 2| 4| S| & T
10 | Anayoldan bir sokaga donerken karsidan
11234
karsiya gegen yayalar1 fark edememek
11 | Baska bir siirticiiye kizginlig1 belirtmek
. 11234
i¢in korna ¢almak
12 | Karsidan gelen arag siiriiciisiiniin goriis
mesafesini koruyabilmesi i¢in uzunlari 112 |3 |4
miimkiin oldugunca az kullanmak
13 | Bir araci sollarken ya da serit
degistirirken dikiz aynasindan yolu 11234
kontrol etmemek
14 | Kaygan bir yolda ani fren veya patinaj
112 |3 ] 4
yapmak
15 | Arkanizdan hizla gelen aracin yolunu
kesmemek i¢in sollamadan vazgecip eski 11234
yerinize donmek
16 | Kavsaga cok hizli girip gecis ustiinliigii 1121314
olan araci durmak zorunda birakmak
17 | Sehir igi yollarda hiz sinirin1 agmak 112 |3 ] 4
18 | Oniiniizdeki aracin siiriiciisiinii, onu
rahatsiz etmeyecek bir mesafede takip 112 ]3] 4
etmek
19 | Sinyali kullanmay1 niyet ederken
: ! 112 |3 ] 4
silecekleri caligtirmak
20 | Saga donerken yaninizdan gegen bir 1121314
bisiklet ya da araca neredeyse carpmak
21 | “Yol ver” isaretini kagirip, gecis hakki
112 |3 ] 4
olan araglarla carpisacak duruma gelmek
22 | Yesil 151k yandig1 halde hareket etmekte
geciken Ondeki arag siirliciisiinii korna 112 |3 ] 4
calarak rahatsiz etmemek
23 | Trafik 1s1iklarinda ticiincii vitesle kalkisg 0 1121314 5
yapmaya caligsmak
24 | Yayalarin karsidan karsiya gecebilmeleri
icin gecis hakki sizde dahi olsa durarak 0 112 |3 )| 4 5

yol vermek
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g P
£ 7 S
8 ¢ S, S
£ £ g 5 % °
o S| NI = =
£ 2| 3 3| F 2
25 | Sola doniis sinyali veren bir aracin
sinyalini fark etmeyip onu sollamaya 112|314
caligmak
26 | Trafikte sinirlendiginiz bir siiriiciiyii takip 1121314
edip ona haddini bildirmeye ¢alismak
27 | Arkanizdaki aracin ileriyi iyi goremedigi
durumlarda sinyal vb. ile isaret vererek 112|314
sollamanin uygun oldugunu belirtmek
28 | Otoyolda ileride kapanacak bir seritte son 1121314
ana kadar ilerlemek
29 | Sollama yapan siiriiciiye kolaylik olmas1
icin hizinizi onun gecis hizina gore 0|12 3|45
ayarlamak
30 | Aracinizi park alaninda nereye
biraktiginizi unutmak 01123145
31 | Solda yavas giden bir aracin sagindan
aeemek O (1,2 3|45
32 | Trafik 1s181inda en hizli hareket eden arag 0ol1l213|a]ls
olmak i¢in yandaki araglarla yarigsmak
33 | Trafik isaretlerini yanlis anlamak ve 0ol1l213|a]ls
kavsakta yanlig yone donmek
34 | Acil bir durumda duramayacak kadar, 0ol 11213lals
ondeki araci yakin takip etmek
35 | Trafik 1giklar sizin yoniiniize kirmiziya ol11213|als
dondiigii halde kavsaktan gegmek
36 | Otobanda trafik akisini saglayabilmek
icin en sol seridi gereksiz yere O (1,2 3|45
kullanmaktan kaginmak
37 | Baz tip stirticiilere kizgin olmak (illet
olmak) ve bu kizginlig1 bir sekildeonlara | O | 1 | 2 | 3 | 4 | 5
gostermek
38 | Seyahat etmekte oldugunuz yolu tam ol1l213la]ls
olarak hatirlamadiginizi1 fark etmek
39 | Sollama yaparken karsidan gelen aracin
hizin1 oldugundan daha yavas tahmin O (1,2 3|45

etmek
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40 | Gereksiz yere giiriiltii yapmamak i¢in ol1l213lals
kornay1 kullanmaktan kaginmak
41 | Otobanda hiz limitlerini dikkatealmamak | 0 | 1 | 2 | 3 | 4 | 5
42 | Aracimiz1 park ederken diger yol
kullanicilarinin (yayalar, siirticler vb.) 0ol1l213|a]ls

hareketlerini sinirlamamaya 6zen
gostermek
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Appendix E: Driver Skill Inventory

Arac kullamirken giiclii ve zayif yonleriniz nelerdir?
Dogal olarak, hepimizin gli¢lii ve zayif siiriicii yonlerimiz vardir. Liitfen sizin, bir
siriicii olarak giicli ve zayif yonlerinizin neler oldugunu her bir madde ig¢in

asagidaki uygun secgenegi isaretleyerek belirtiniz
1= COK ZAYIF

2= ZAYIF

3=NE ZAYIF NE GUCLU

4=GUCLU

5= COK GUCLU

Seri ara¢ kullanma

Trafikte tehlikeleri gorme

Sabirsizlanmadan yavas bir aracin arkasindan siirme

Kaygan yolda ara¢ kullanma

Tlerideki trafik durumlarini 6nceden kestirme

Belirli trafik ortamlarinda nasil hareket edilecegini bilme

Yogun trafikte siirekli serit degistirme

Hizli karar alma

OO |INOO 0T WIN|F

Sinir bozucu durumlarda sakin davranma

=
o

Araci kontrol etme

-
-

Yeterli takip mesafesi birakma

=
N

Kosullara gore hizi ayarlama

=
w

Geriye kagirmadan araci yokusta kaldirma

H
S

Sollama

|—\|—\|—\|—\|—\|—\|—\|—\|—\|—\|—\|—\|—\|—\C0kzaylf

I\)l\)l\)l\)l\)l\)l\)l\)l\)l\)l\)l\)l\)l\)zaylf

oooooooooowwwwwwwwwNezaylfnegﬁglﬁ

BB S L S

[EY
ol

Gerektiginde kazadan kaginmak i¢in yol hakkindan
vazgecme

16

Hiz sinirlarina uyma

17

Gereksiz risklerden kaginma

18

Diger siiriiciilerin hatalarini telafi edebilme

19

Trafik 1s1iklarina dikkatle uyma

20

Dar bir yere geri geri park edebilme

I L

NINININININ

WWwWww w | w

e R

orjor|o o1 01|01
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Appendix F: Simulation Scenario

Metric

0,ROAD, 4,4,2,7,.1,3,1,.1,.1,0,-1,-1,-1,1,-1,1,-1,2,-1, 2
0, SOBJ, 60, 20 {2}, 0, 0, 0, 0, C:\STISIM\Projects\Ibrahim\Speed82.3ds, 0
0, LS, 90, 60
3600, SIGN, 100, 500, C:\STISIM\Data\EuroSigns\Speed_90.3ds, 1, 0, 0
3200, LS, 100, 1000
4500, SOBJ, 1000, 20 {2}, 0, 0, 0, 0, C:\STISIM\Projects\Ibranim\Speed82.3ds
4600, LS, 90, 1000
7000, SIGN, 100, 1000, C:\STISIM\Data\EuroSigns\EuroSpeed_050.Lmm, 1, 0, 0
7100, LS, 55, 1000

0, BLDG, 10, 5 {1}, H*2~14, 0

0, BLDG, 100, 5 {1}, H*2~14, 0

50, BLDG, 400, 5 {1}, H*2~14, 0

75, BLDG, 400, 5 {1}, H*2~14, 0

100, BLDG, 400, 5 {1}, H*2~14, 0

125, BLDG, 400, 5 {1}, H*2~14, 0

150, BLDG, 400, 5 {1}, H*2~14, 0

175, BLDG, 400, 5 {1}, H*2~14,0

200, BLDG, 400, 5 {1}, H*2~14,0

225, BLDG, 400, 5 {1}, H*2~14,0

250, BLDG, 400, 5 {1}, H*2~14, 0

275, BLDG, 400, 5 {1}, H*2~14, 0

350, BLDG, 400, 5 {1}, H*2~14,0

375, BLDG, 400, 5 {1}, H*2~14,0

450, BLDG, 400, 5 {1}, H*2~14, 0

475, BLDG, 400, 5 {1}, H*2~14, 0

550, BLDG, 400, 5 {1}, H*2~14,0

575, BLDG, 400, 5 {1}, H*2~14,0

650, BLDG, 400, 5 {1}, H*2~14,0
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675, BLDG, 400, 5 {1}, H*2~14, 0

750, BLDG, 400, 5 {1}, H*2~14, 0

775, BLDG, 400, 5 {1}, H*2~14, 0

850, BLDG, 400, 5 {1}, H*2~14, 0

875, BLDG, 400, 5 {1}, H*2~14, 0

950, BLDG, 400, 5 {1}, H*2~14, 0

975, BLDG, 400, 5 {1}, H*2~14, 0

1050, BLDG, 400, 5 {1}, H*2~14, 0
1075, BLDG, 400, 5 {1}, H*2~14, 0
1150, BLDG, 400, 5 {1}, H*2~14, 0
1175, BLDG, 400, 5 {1}, H*2~14, 0
1250, BLDG, 400, 5 {1}, H*2~14, 0
1275, BLDG, 400, 5 {1}, H*2~14, 0
1350, BLDG, 400, 5 {1}, H*2~14, 0
1375, BLDG, 400, 5 {1}, H*2~14, 0
1450, BLDG, 400, 5 {1}, H*2~14, 0
1475, BLDG, 400, 5 {1}, H*2~14, 0
1550, BLDG, 400, 5 {1}, H*2~14, 0
1575, BLDG, 400, 5 {1}, H*2~14, 0
1650, BLDG, 400, 5 {1}, H*2~14, 0
1675, BLDG, 400, 5 {1}, H*2~14, 0
1750, BLDG, 400, 5 {1}, H*2~14, 0
1775, BLDG, 400, 5 {1}, H*2~14, 0
1850, BLDG, 400, 5 {1}, H*2~14, 0
1875, BLDG, 400, 5 {1}, H*2~14, 0
1950, BLDG, 400, 5 {1}, H*2~14, 0
1975, BLDG, 400, 5 {1}, H*2~14, 0
2050, BLDG, 400, 5 {1}, H*2~14, 0
2075, BLDG, 400, 5 {1}, H*2~14, 0
2150, BLDG, 400, 5 {1}, H*2~14, 0
2175, BLDG, 400, 5 {1}, H*2~14, 0
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2250, BLDG, 400, 5 {1}, H*2~14, 0
2275, BLDG, 400, 5 {1}, H*2~14, 0
2350, BLDG, 400, 5 {1}, H*2~14, 0
2375, BLDG, 400, 5 {1}, H*2~14, 0
2450, BLDG, 400, 5 {1}, H*2~14, 0
2475, BLDG, 400, 5 {1}, H*2~14, 0
2550, BLDG, 400, 5 {1}, H*2~14, 0
2575, BLDG, 400, 5 {1}, H*2~14, 0
2650, BLDG, 400, 5 {1}, H*2~14, 0
2675, BLDG, 400, 5 {1}, H*2~14, 0
2750, BLDG, 400, 5 {1}, H*2~14, 0
2775, BLDG, 400, 5 {1}, H*2~14, 0
2850, BLDG, 400, 5 {1}, H*2~14, 0
2875, BLDG, 400, 5 {1}, H*2~14, 0
2950, BLDG, 400, 5 {1}, H*2~14, 0
2975, BLDG, 400, 5 {1}, H*2~14, 0
3050, BLDG, 400, 5 {1}, H*2~14, 0
3075, BLDG, 400, 5 {1}, H*2~14, 0
3150, BLDG, 400, 5 {1}, H*2~14, 0
3175, BLDG, 400, 5 {1}, H*2~14, 0
3250, BLDG, 400, 5 {1}, H*2~14, 0
3275, BLDG, 400, 5 {1}, H*2~14, 0
3350, BLDG, 400, 5 {1}, H*2~14, 0
3375, BLDG, 400, 5 {1}, H*2~14, 0
3450, BLDG, 400, 5 {1}, H*2~14, 0
3475, BLDG, 400, 5 {1}, H*2~14, 0
3550, BLDG, 400, 5 {1}, H*2~14, 0
3575, BLDG, 400, 5 {1}, H*2~14, 0
3600, BLDG, 400, 5 {1}, H*2~14, 0
0, BLDG, 10, -5 {2}, H*2~14, 0

0, BLDG, 100, -5 {2}, H*2~14, 0
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50, BLDG, 400, -5 {2}, H*2~14, 0

100, BLDG, 400,
125, BLDG, 400,
150, BLDG, 400,
175, BLDG, 400,
200, BLDG, 400,
225, BLDG, 400,
250, BLDG, 400,
275, BLDG, 400,
350, BLDG, 400,
375, BLDG, 400,
450, BLDG, 400,
475, BLDG, 400,
550, BLDG, 400,
575, BLDG, 400,
650, BLDG, 400,
675, BLDG, 400,
750, BLDG, 400,
775, BLDG, 400,
850, BLDG, 400,
875, BLDG, 400,
950, BLDG, 400,
975, BLDG, 400,

-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0

1050, BLDG, 400,
1075, BLDG, 400,
1150, BLDG, 400,
1175, BLDG, 400,
1250, BLDG, 400,
1275, BLDG, 400,
1350, BLDG, 400,
1375, BLDG, 400,

-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
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1450, BLDG, 400,
1475, BLDG, 400,
1550, BLDG, 400,
1575, BLDG, 400,
1650, BLDG, 400,
1675, BLDG, 400,
1750, BLDG, 400,
1775, BLDG, 400,
1850, BLDG, 400,
1875, BLDG, 400,
1950, BLDG, 400,
1975, BLDG, 400,
2050, BLDG, 400,
2075, BLDG, 400,
2150, BLDG, 400,
2175, BLDG, 400,
2250, BLDG, 400,
2275, BLDG, 400,
2350, BLDG, 400,
2375, BLDG, 400,
2450, BLDG, 400,
2475, BLDG, 400,
2550, BLDG, 400,
2575, BLDG, 400,
2650, BLDG, 400,
2675, BLDG, 400,
2750, BLDG, 400,
2775, BLDG, 400,
2850, BLDG, 400,
2875, BLDG, 400,
2950, BLDG, 400,

-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
-5 {2}, H*2~14, 0
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2975, BLDG, 400, -5 {2}, H*2~14, 0

3050, BLDG, 400, -5 {2}, H*2~14, 0

3075, BLDG, 400, -5 {2}, H*2~14, 0

3150, BLDG, 400, -5 {2}, H*2~14, 0

3175, BLDG, 400, -5 {2}, H*2~14, 0

3250, BLDG, 400, -5 {2}, H*2~14, 0

3275, BLDG, 400, -5 {2}, H*2~14, 0

3350, BLDG, 400, -5 {2}, H*2~14, 0

3375, BLDG, 400, -5 {2}, H*2~14, 0

3450, BLDG, 400, -5 {2}, H*2~14, 0

3475, BLDG, 400, -5 {2}, H*2~14, 0

3550, BLDG, 400, -5 {2}, H*2~14, 0

3575, BLDG, 400, -5 {2}, H*2~14, 0

3600, BLDG, 400, -5 {2}, H*2~14, 0

100, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
125, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
150, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
175, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
200, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
225, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
250, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
275, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
275, PED, 400, 400 {4}, 5, 2.5 {1}, B, *1~10, 0
300, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
325, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
350, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
375, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
400, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
425, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
426, PED, 400, 400 {4}, 5, 2 {1}, B, 11, 0
500, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
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600, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
800, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
900, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
1000, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
1100, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
1200, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
1300, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
1800, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
1900, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
2100, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
2200, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
2600, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
2600, PED, 400, 400 {4}, 5, 2.5 {1}, B, *1~10, 0
3000, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
3200, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
3300, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
100, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
125, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
150, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
175, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
200, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
225, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
250, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
275, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
275, PED, 400, 400 {4}, 5, -2.5 {2}, B, *1~10, 0
300, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
325, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
350, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
375, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
400, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
425, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
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425, PED, 400, 400 {4}, 5, -1.5 {2}, B, *1~10, 0
500, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
600, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
800, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
900, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
1000, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
1100, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
1200, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
1300, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
1800, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
1900, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
2100, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
2200, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
2600, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
2600, PED, 400, 400 {4}, 5, -2.5 {2}, B, *1~10, 0
3000, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
3200, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
3300, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
1000, TBox, 1100, 2 {1}, 200, 20, 500

1000, TBox, 1100, -20 {23, 200, 20, 500

100, V, 0, 400, 0 {1}, 1, *18~34

125, V, 0, 400, 0 {1}, 1, *18~34

150, V, 0, 400, 0 {1}, 1, *18~34

175, V, 0, 400, 0 {1}, 1, *18~34

200, V, 0, 400, 0 {1}, 1, *18~34

225, V, 0, 400, 0 {1}, 1, *18~34

250, V, 0, 400, 0 {1}, 1, *18~34

275, V, 0, 400, 0 {1}, 1, *18~34

400, V, 0, 400, 0 {1}, 1, *18~34

425, V, 0, 400, 0 {1}, 1, *18~34

450, V, 0, 400, 0 {1}, 1, *18~34
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475, V, 0, 400, 0 {1}, 1, *18~34
500, V, 0, 400, 0 {1}, 1, *18~34
525, V, 0, 400, 0 {1}, 1, *18~34
550, V, 0, 400, 0 {1}, 1, *18~34
575, V, 0, 400, 0 {1}, 1, *18~34
800, V, 0, 400, -2{1}, 1, *18~34, 2{0}, *0, *1, 2, 2400{7}, -2{1}, 0,5
2100, V, 0, 400, -2{1}, 1, *18~34, 2{0}, *0, *1, 2, 3500{7}, -2{1}, 0, 5
3300, V, 0, 400, -2{1}, 1, *18~34, 2{0}, *0, *1, 2, 5000{7}, -2{1}, 0, 5
500, PED, 200, 5{0}, 2, 2{1}, R, 4
700, PED, 200, 5{0}, 2, 2{1}, L, 4
5400, PED, 200, 5{0}, 2, 2{1}, R, 4
6000, PED, 200, 5{0}, 2, 2{1}, R, 4
6800, PED, 200, 5{0}, 2, 2{1}, R, 4
7000, PED, 200, 5{0}, 2, 2{1}, R, 4
7600, PED, 200, 5{0}, 2, 2{1}, R, 4
100, V, 0, 400, 0 {2}, 1, *18~34
125, V, 0, 400, 0 {2}, 1, *18~34
150, V, 0, 400, 0 {2}, 1, *18~34
175, V, 0, 400, 0 {2}, 1, *18~34
200, V, 0, 400, 0 {2}, 1, *18~34
225, V, 0, 400, 0 {2}, 1, *18~34
250, V, 0, 400, 0 {2}, 1, *18~34
275, V, 0, 400, 0 {2}, 1, *18~34
300, V, 0, 400, 0 {2}, 1, *18~34
400, V, 0, 400, 0 {2}, 1, *18~34
425, V, 0, 400, 0 {2}, 1, *18~34
450, V, 0, 400, 0 {2}, 1, *18~34
475, V, 0, 400, 0 {2}, 1, *18~34
500, V, 0, 400, 0 {2}, 1, *18~34
525, V, 0, 400, 0 {2}, 1, *18~34
550, V, 0, 400, 0 {2}, 1, *18~34
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575, V/, 0, 400, 0 {2}, 1, *18~34
600, V, 0, 400, 0 {2}, 1, *18~34
1500, V, 0, 400, 0 {1}, 1, *18~34
1510, V, 0, 400, 0 {1}, 1, *18~34
1520, V, 0, 400, 0 {1}, 1, *18~34
1530, V, 0, 400, 0 {1}, 1, *18~34
1540, V/, 0, 400, 0 {1}, 1, *18~34
1550, V/, 0, 400, 0 {1}, 1, *18~34
1560, \, 0, 400, 0 {1}, 1, *18~34
1570, V, 0, 400, 0 {1}, 1, *18~34
1580, V, 0, 400, 0 {1}, 1, *18~34
1590, V, 0, 400, 0 {1}, 1, *18~34
1600, V, 0, 400, 0 {1}, 1, *18~34
1610, V, 0, 400, 0 {1}, 1, *18~34
1620, V, 0, 400, 0 {1}, 1, *18~34
1630, V, 0, 400, 0 {1}, 1, *18~34
1640, V, 0, 400, 0 {1}, 1, *18~34
1650, \/, 0, 400, 0 {1}, 1, *18~34
1660, \V/, 0, 400, 0 {1}, 1, *18~34
1670, V, 0, 400, 0 {1}, 1, *18~34
1680, V, 0, 400, 0 {1}, 1, *18~34
1690, V, 0, 400, 0 {1}, 1, *18~34
100, A, *5, 400, -2 {0}, *18~34
100, A, *5, 400, -6 {0}, *18~34
125, A, *5, 400, -6 {0}, *18~34
150, A, *5, 400, -2 {0}, *18~34
175, A, *5, 400, -6 {0}, *18~34
200, A, *5, 400, -2 {0}, *18~34
225, A, *5, 400, -6 {0}, *18~34
250, A, *5, 400, -2 {0}, *18~34
275, A, *5, 400, -6 {0}, *18~34
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300, A, *5, 400, -2 {0}, *18~34
325, A, *5, 400, -6 {0}, *18~34
350, A, *5, 400, -2 {0}, *18~34
375, A, *5, 400, -6 {0}, *18~34
400, A, *5, 400, -2 {0}, *18~34
400, A, *5, 400, -6 {0}, *18~34
425, A, *5, 400, -6 {0}, *18~34
450, A, *5, 400, -2 {0}, *18~34
475, A, *5, 400, -6 {0}, *18~34
500, A, *5, 200, -2 {0}, *18~34
525, A, *5, 400, -6 {0}, *18~34
550, A, *5, 400, -2 {0}, *18~34
575, A, *5, 400, -6 {0}, *18~34
600, A, *5, 400, -2 {0}, *18~34
625, A, *5, 400, -6 {0}, *18~34
650, A, *5, 400, -2 {0}, *18~34
675, A, *5, 400, -6 {0}, *18~34
700, A, *5, 400, -6 {0}, *18~34
700, A, *5, 400, -2 {0}, *18~34
725, A, *5, 400, -6 {0}, *18~34
750, A, *5, 400, -2 {0}, *18~34
775, A, *5, 400, -6 {0}, *18~34
800, A, *5, 400, -2 {0}, *18~34
825, A, *5, 400, -6 {0}, *18~34
850, A, *5, 400, -2 {0}, *18~34
875, A, *5, 400, -6 {0}, *18~34
900, A, *5, 400, -2 {0}, *18~34
925, A, *5, 400, -6 {0}, *18~34
950, A, *5, 400, -2 {0}, *18~34
975, A, *5, 400, -6 {0}, *18~34
1000, A, *5, 400, -2 {0}, *18~34
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1025, A, *5, 400, -6 {0}, *18~34
1050, A, *5, 400, -2 {0}, *18~34
3700, SIGN, 2,500, 1, 1,0, 0
4700,1,0,0,1,2,2,0

3700, SL#1, -1000, 5 {0}, 3, 20, 0, 15, 2, 1, 1
4000, SIGN, 10, 400, 1, 1,0, 0
5100, BLDG, 400, 5 {1}, H*1~14, 0
5150, BLDG, 400, 5 {1}, H*1~14, 0
5200, BLDG, 400, 5 {1}, H*1~14, 0
5250, BLDG, 400, 5 {1}, H*1~14, 0
5300, BLDG, 400, 5 {1}, H*1~14, 0
5350, BLDG, 400, 5 {1}, H*1~14, 0
5400, BLDG, 400, 5 {1}, H*1~14, 0
5450, BLDG, 400, 5 {1}, H*1~14, 0
5500, BLDG, 400, 5 {1}, H*1~14, 0
5550, BLDG, 400, 5 {1}, H*1~14, 0
5600, BLDG, 400, 5 {1}, H*1~14, 0
5650, BLDG, 400, 5 {1}, H*1~14, 0
5700, BLDG, 400, 5 {1}, H*1~14, 0
5750, BLDG, 400, 5 {1}, H*1~14, 0
5800, BLDG, 400, 5 {1}, H*1~14, 0
5850, BLDG, 400, 5 {1}, H*1~14, 0
5900, BLDG, 400, 5 {1}, H*1~14, 0
5950, BLDG, 400, 5 {1}, H*1~14, 0
6000, BLDG, 400, 5 {1}, H*1~14, 0
6050, BLDG, 400, 5 {1}, H*1~14, 0
6100, BLDG, 400, 5 {1}, H*1~14, 0
6150, BLDG, 400, 5 {1}, H*1~14, 0
6200, BLDG, 400, 5 {1}, H*1~14, 0
6250, BLDG, 400, 5 {1}, H*1~14, 0
6300, BLDG, 400, 5 {1}, H*1~14, 0
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6350, BLDG, 400, 5 {1}, H*1~14, 0
6400, BLDG, 400, 5 {1}, H*1~14, 0
6450, BLDG, 400, 5 {1}, H*1~14, 0
6500, BLDG, 400, 5 {1}, H*1~14, 0
6550, BLDG, 400, 5 {1}, H*1~14, 0
6600, BLDG, 400, 5 {1}, H*1~14, 0
6750, BLDG, 400, 5 {1}, H*1~14, 0
6800, BLDG, 400, 5 {1}, H*1~14, 0
6850, BLDG, 400, 5 {1}, H*1~14, 0
6900, BLDG, 400, 5 {1}, H*1~14, 0
6950, BLDG, 400, 5 {1}, H*1~14, 0
7000, BLDG, 400, 5 {1}, H*1~14, 0
7050, BLDG, 400, 5 {1}, H*1~14, 0
7100, BLDG, 400, 5 {1}, H*1~14, 0
7150, BLDG, 400, 5 {1}, H*1~14, 0
7200, BLDG, 400, 5 {1}, H*1~14, 0
7250, BLDG, 400, 5 {1}, H*1~14, 0
7300, BLDG, 400, 5 {1}, H*1~14, 0
7350, BLDG, 400, 5 {1}, H*1~14, 0
7450, BLDG, 400, 5 {1}, H*1~14, 0
7500, BLDG, 400, 5 {1}, H*1~14, 0
7550, BLDG, 400, 5 {1}, H*1~14, 0
7600, BLDG, 400, 5 {1}, H*1~14, 0
5100, BLDG, 400, -5 {2}, H*1~14, 0
5150, BLDG, 400, -5 {2}, H*1~14, 0
5200, BLDG, 400, -5 {2}, H*1~14, 0
5250, BLDG, 400, -5 {2}, H*1~14, 0
5300, BLDG, 400, -5 {2}, H*1~14, 0
5350, BLDG, 400, -5 {2}, H*1~14, 0
5400, BLDG, 400, -5 {2}, H*1~14, 0
5450, BLDG, 400, -5 {2}, H*1~14, 0
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5500, BLDG, 400,
5550, BLDG, 400,
5600, BLDG, 400,
5650, BLDG, 400,
5700, BLDG, 400,
5750, BLDG, 400,
5800, BLDG, 400,
5850, BLDG, 400,
5900, BLDG, 400,
5950, BLDG, 400,
6000, BLDG, 400,
6050, BLDG, 400,
6100, BLDG, 400,
6150, BLDG, 400,
6200, BLDG, 400,
6250, BLDG, 400,
6300, BLDG, 400,
6350, BLDG, 400,
6400, BLDG, 400,
6450, BLDG, 400,
6500, BLDG, 400,
6550, BLDG, 400,
6600, BLDG, 400,
6750, BLDG, 400,
6800, BLDG, 400,
6850, BLDG, 400,
6900, BLDG, 400,
6950, BLDG, 400,
7000, BLDG, 400,
7050, BLDG, 400,
7100, BLDG, 400,

-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
-5 {2}, H*1~14, 0
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7150, BLDG, 400, -5 {2}, H*1~14, 0

7200, BLDG, 400, -5 {2}, H*1~14, 0

7250, BLDG, 400, -5 {2}, H*1~14, 0

7300, BLDG, 400, -5 {2}, H*1~14, 0

7350, BLDG, 400, -5 {2}, H*1~14, 0

7400, BLDG, 400, -5 {2}, H*1~14, 0

7450, BLDG, 400, -5 {2}, H*1~14, 0

7500, BLDG, 400, -5 {2}, H*1~14, 0

7550, BLDG, 400, -5 {2}, H*1~14, 0

7600, BLDG, 400, -5 {2}, H*1~14, 0

5100, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5125, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5150, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5175, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
5200, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5225, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5250, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
5275, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5275, PED, 400, 400 {4}, 5, 2.5 {1}, B, *1~10, 0
5300, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
5325, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5350, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5375, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
5400, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5425, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
5425, PED, 400, 400 {4}, 5, 1.5 {1}, F, *1~10, 0
5500, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5600, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5800, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
5900, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
6000, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
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6100, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
6200, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
6300, PED, 400, 400 {4}, 5, 2 {1}, F, *1~10, 0
6800, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
6900, PED, 400, 400 {4}, 5, 2 {1}, B, *1~10, 0
5100, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
5125, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
5150, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
5175, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
5200, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
5225, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
5250, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
5275, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
5275, PED, 400, 400 {4}, 5, -2.5 {2}, B, *1~10, 0
5300, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
5325, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
5350, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
5375, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
5400, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
5425, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
5425, PED, 400, 400 {4}, 5, -1.5 {2}, F, *1~10, 0
5500, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
5600, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
5800, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
5900, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
6000, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
6100, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
6200, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
6300, PED, 400, 400 {4}, 5, -2 {2}, F, *1~10, 0
6800, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
6900, PED, 400, 400 {4}, 5, -2 {2}, B, *1~10, 0
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4800, V, 0, 400, 0 {1}, 1, *1~34, 200 {5}, 6 {0}, *10, 5

7100,1,0,0,1,2,2,0

6100, SL#2, -1000, 5 {0}, 3,20,0,15,2,1,1

6100, SIGN, 2,500,1,1,0,0

6900, V, 0, 400, 0 {1}, 1, *19~35

6910, V, 0, 400, 0 {1}, 1, *19~35

6920, V, 0, 400, 0 {1}, 1, *19~35

6930, V, 0, 400, 0 {1}, 1, *19~35

6940, V, 0, 400, 0 {1}, 1, *19~35

6950, V, 0, 400, 0 {1}, 1, *19~35

6960, V, 0, 400, 0 {1}, 1, *19~35

6970, V, 0, 400, 0 {1}, 1, *19~35

6980, V, 0, 400, 0 {1}, 1, *19~35

6990, V, 0, 400, 0 {1}, 1, *19~35

6900, V, 0, 400, 0 {1}, 1, *19~35

6910, V, 0, 400, 0 {1}, 1, *19~35

6920, V, 0, 400, 0 {1}, 1, *19~35

6930, V, 0, 400, 0 {1}, 1, *19~35

6940, V, 0, 400, 0 {1}, 1, *19~35

6950, V, 0, 400, 0 {1}, 1, *19~35

6960, V, 0, 400, 0 {1}, 1, *19~35

6970, V, 0, 400, 0 {1}, 1, *19~35

6980, V, 0, 400, 0 {1}, 1, *19~35

6990, V, 0, 400, 0 {1}, 1, *19~35

7800,1,0,0,1,2,2,0

0, SL#3, -7800, 10 {1}, 3,20, 1,4,5,1,1

7500, SIGN, 10, 400, 1,1,0,0

8000, ROAD, 3.66, 2, 1, 1, 0.3, 3.05, 3.05, 0.15, 0.15, 100, -1, -1, -5, 1.83, -5,

1.83, -30, 3.05, -30, 3.05, 0, 0, 0, C:\STISIM\Data\Textures\Grass01.Jpg, 12, 0, 0,
C:\STISIM\Data\Textures\Grass04.Jpg, 12
8000, V, 12, 200, 2.13, 1, *1~13
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8300, V, 17, 350, 2.13, 1, *1~13
8800, V, 15, 300, 2.13, 1, *1~13
8800, V, 15, 420, 2.13, 1, *1~13
7000, A, 12, 2000, -2.13, 3
7000, A, 12, 2050, -2.13, *1~13
7000, A, 12, 2100, -2.13, 3
7000, A, 12, 2150, -2.13, *1~13
7000, A, 12, 2175, -2.13, 3
7000, A, 12, 2200, -2.13, *1~13
7500, A, 12, 770, -2, 3
7500, A, 12, 850, -2, *1~13
7500, A, 12, 930, -2, *1~13
8000, A, 12, 880, -2, *29~34
8000, A, 12, 930, -2, *29~34
8200, A, 12, 930, -2, *1~13
8200, A, 12, 980, -2, *1~13
8200, A, 12, 1000, -2, *1~13
8500, A, 12, 770, -2, 3
8000, c, 0, 150, 200, 150, 8E-03
8800, c, 0, 20, 300, 100, -5E-03
9600, c, 0, 20, 200, 50, 3E-03
8600, SIGN, 5, 1000, 0, 1

0,BSAV,0,5,0,1,2,3,5,6,7,8,9, 10, 11, 12, 13, 14, 23, 24, 26, 27, 28, 32, 35,
36, 37, 38, 44, 50, 18, 19, 21

10000, ESAV

0, RMSB, 0, Standart Deviations

10000, RMSE

10000, ES
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Appendix G: Debriefing Form

KATILIM SONRASI BILGi FORMU

Bu arastirma, daha o6nce de belirtildigi gibi, ODTU Psikoloji Boliimii Trafik ve
Ulasim Psikolojisi Yiiksek Lisans programi dgrencisi Ibrahim Oztiirk tarafindan
Do¢. Dr. Tiitker Ozkan damismanhginda yiiriitiilmektedir. Arastirmanin amaci,
siirlicii  becerilerinin ortiilk ve beyana dayali Olgiilerek bu becerilerin siiriicii
davranislarina etkisinin incelenmesidir.

Bu c¢alismadan alinacak ilk verilerin Haziran 2016 sonunda elde edilmesi
amaglanmaktadir. Elde edilen bilgiler sadece bilimsel arastirma ve yazilarda
kullanilacaktir. Calismanin saglikli ilerleyebilmesi ve bulgularin giivenilir olmasi
icin calismaya katilacagimi bildiginiz diger kisilerle calisma ile ilgili detayli bilgi
paylasiminda bulunmamanizi dileriz. Bu arastirmaya katildiginiz igin tekrar ¢ok

tesekkiir ederiz.

Arastirmanin sonuglarin1 6grenmek ya da daha fazla bilgi almak i¢in arastirmacilara
bagvurabilirsiniz.

Ibrahim Oztiirk (e179162@metu.edu.tr)

Calismaya katkida bulunan bir goniillii olarak katilimer haklarimizla ilgili veya etik
ilkelerle ilgi soru veya goriislerinizi ODTU Uygulamali Etik Arastirma Merkezi'ne
iletebilirsiniz.

E-posta: ueam@metu.edu.tr
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Appendix H: Turkish Summary/Tiirkce Ozet

Giris

Trafik kazalar1 diinya genelinde en 6nemli halk sagligi problemlerinden biri olarak
goriilmektedir. Her yil, bu kazalarda ortalama 1.25 milyon insan hayatini
kaybetmekte ve milyonlarca insan yaralanmaktadir. Biitiin yas gruplart i¢in
Oliimlerin 6nde gelen nedenlerinden biri olan trafik kazalari, genglerde ise birinci
sirada yer almaktadir (WHO, 2015a; 2015b). Trafik kazalari, Tiirkiye’de de 6nemli
bir problem olarak goriilmektedir. 2006 yilindan giiniimiize kadar olan veriler
incelendiginde 6liimlii veya yaralanmali trafik kazalarinin siirekli bir artig gosterdigi

goriilmektedir (TUIK, 2016; WHO, 2015a).
Trafik Giivenliginde insan Faktorleri

Trafik kazalarmin nedenleri arastirildiginda, insan faktorlerinin kaza nedenleri
igerisinde %57 oraninda tek basina etken faktor oldugu ve toplamda %90’ 1n {istliinde
bir oranda ise diger faktorlerle etkilesime girerek etken faktorlerden biri oldugu
bulunmustur (Lewis, 1982; Treat ve ark., 1977). Tiirkiye’deki kazalarin nedenlerine
bakildiginda ise kazalarinin %90’indan fazlasinda insan hatasi, ozellikle siiriicii
hatas1, kazalarmin baslica nedeni olarak goriilmektedir (TUIK, 2016). Geng
stiriiciilerin  diger siiriiclilere kiyasla trafik kazalar1 ve diger olumsuz ¢iktilar
acisindan daha magdur ve riskli bir grup oldugu bulunmustur (Siimer ve ark., 2006;

WHO, 2015a).

Trafik giivenligi ile ilgili yapilan ¢aligmalarda, insan faktorleri temel olarak stirticii
davraniglar1 ve siirlicii becerileri olmak {izere iki farkli alt grupta incelenmektedir
(Parker ve Strandling, 2001). Siiriicii davraniglar1 siiriiclilerin siirlis esnasinda ne
yaptigina odaklanirken, stirlici  becerileri siirliclilerin ne yapabildiklerine

odaklanmaktadir (Elander, West ve French, 1993).

Siiriicii Becerileri
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Algi-motor ve giivenlik becerileri olmak tizere iki farkli bilesenden olusan siiriicii
becerileri, en sik olarak Siiriicii Becerileri Olgegi (DSI) ile dlgiilmektedir. Algi-motor
becerileri araci kontrol etmek gibi teknik becerileri kapsarken, giivenlik becerileri
siiriiciilerin  glivenli siiriis ve kazadan kag¢inma gibi giivenlik becerilerini
kapsamaktadir (Lajunen ve Summala, 1995). Lajunen ve Ozkan’a gére (2011), DSI
gercek beceri seviyesindense aslinda siiriiciilerin beceri ve gilivenlik yonelimlerini
Olcmektedir. DSI ile ilgili farkli iilkelerde yapilan ¢alismalarda iki faktorlii yapinin
giivenilir ve gegerli oldugu bulunmustur (Lajunen ve Summala, 1995; Ostapczuk ve
ark., 2017; Ozkan ve ark., 2006a). Bu iki faktore yonelik yapilan bir ¢aliymada algi-
motor becerilerin ve giivenlik becerilerinin asimetrik bir iliski gosterdigi
bulunmustur. Bu asimetrik iliski algi-motor becerilerinin giivensiz trafik ¢iktilari ile
pozitif, giivenlik becerilerinin ise bu ¢iktilarla negatif iligski géstermesi olarak kendini

gostermektedir (Stimer ve ark., 2006).

Demografik degiskenler siiriicii becerilerinde farkliliklara neden olmaktadir. Genel
olarak, siiriiciiler ortalama bir siiriiciiye kiyasla kendilerini daha pozitif olarak
degerlendirme egilimindedirler (Delhomme, 1991). Yas, siiriiclilerin 6z beceri
degerlendirmesini etkileyen faktorlerden biridir. Ancak, yas ile ilgili ¢aligmalarda
birbiriyle ¢elisen bulgular bulunmaktadir. Geng siiriiciiler diisiik seviyede algi-motor
beceriler raporlarken, yash siiriicliler daha yiliksek seviyede algi-motor ve giivenlik
becerileri raporlamislardir (Ostapczuk ve ark., 2017; Ozkan ve Lajunen, 2006; Siimer
ve ark., 2006). Baska bir ¢alismada ise yasin algi-motor becerileri ile negatif,
giivenlik becerileri ile pozitif korelasyon gosterdigi bulunmustur (Martinussen ve
ark., 2014). Trafige daha fazla maruz kalan tecriibeli siiriiclilerin ise daha yiiksek
seviyelerde algi-motor becerileri ve daha diisiik seviyede giivenlik becerileri
raporladigr bulunmustur (Lajunen ve Summala, 1995; Lajunen ve ark., 1998a).
Cinsiyet ile siirlicii becerileri arasindaki iligkiye bakildiginda ise yine celiskili
bulgular goriilmektedir. Bazi c¢alismalarda erkek siirliciilerin hem algi-motor
becerilerini hem de giivenlik becerilerini kadin siiriiclilere gore daha yiiksek
raporladigi bulunmustur (Delhomme, 1991; Lajunen ve ark., 1998a). Ancak, diger
caligmalarda 1ise siriicii becerileri agisindan cinsiyet Ozelinde bir farklilik

bulunamamistir (Lajunen ve Summala, 1995).
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Beyana dayali siiriicii becerilerinin siirlicii davranislariyla tutarsiz oldugu ve
stirliciilerin tecriibesine gore bu tutarliligin degistigi goriilmektedir (Martinussen ve
ark., 2017). Siiriicli becerilerinin ¢iktilarima bakildiginda ise yiiksek seviyede algi-
motor becerilerine ve diisiik seviyedeki giivenlik becerilerine sahip oldugunu beyan
eden siiriiclilerin sapkin siiriicii davraniglar1 acisindan en tehlikeli siiriicii grubu
oldugu bulunmustur (Martinussen ve ark., 2014; Stimer ve ark., 2006). Yiiksek
seviyede giivenlik becerilerine sahip siiriiciilerin daha az kaza yasadigi, daha az ceza
aldig1 ve diisiik hiz yaptig1 bulunmustur. Bunun aksine, algi-motor becerileri yiiksek
olan siiriictilerin kaza, ceza ve hiz gibi ¢iktilar1 daha ¢ok ve yiiksek oranda tecriibe

ettigi bulunmustur (Lajunen ve ark, 1998a).
Siiriicii Davramislar

Stirlicti davraniglart belirli bir taksonomiye gore gelistirilen Siiriici Davranislar
Olgegi (DBQ) ile temel olarak ihlaller ve hatalar olarak siniflandirilarak
Olciilmektedir (Reason ve ark., 1990). DBQ, siiriicii davraniglarinin 6l¢iilmesinde en
sik kullanilan 8l¢iim kaynagidir (Lajunen ve Ozkan, 2011; de Winter ve Dodou,
2010) ve birgok farkli iilkede de giivenilir ve gegerli bulunmustur (de Winter ve
Dodou, 2010; Stephens ve Fitzharris, 2016).

Siiriicii  Davramslar1  Olgegi’nin  gelistirilmesinde kullamlan taksonomi  siiriicii
davraniglarini ihlaller ve hatalar olmak iizere iki temel grupta siniflandirmaktadir.
Hatalar planlanan davraniglarin niyet edilen sonuca ulasmadaki basarisizlig1 olarak
tanimlanirken, ihlaller potansiyel tehlikeli bir sistem igerisinde gilivenli bir akisi
saglamak i¢in gerekli olan davraniglari kasith olarak gerceklestirmemek olarak
tanimlanabilir (Reason ve ark., 1990). Lajunen ve Ozkan (2011) hatalar1 ciddi
sonuglara neden olabilen kasitsiz yanlisliklar olarak tanimlarken kaymalar1 hafiza
problemlerinden kaynakli tehlikeli olmayan davranislar olarak tanimlamaktadir. af
Wahlberg ve arkadaglart (2011) tarafindan da belirtildigi lizere DBQ’nun farkl
faktor yapilart ile kullanilan bir¢ok farkli versiyonu kullanilmaktadir. Fakat, DBQ
stirlicii davraniglarinin niyetli ve niyetsiz sapkin siiriicii davranislarin1 giivenilir bir

sekilde siniflandirdigi bulunmustur (Martinussen ve ark., 2013).
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Yasin ihlaller, hatalar ve sapmalarla negatif iligki gosterdigi bulunmustur
(Martinussen ve ark., 2014). Geng siiriiciiler yiiksek oranda ihlaller (Ozkan ve ark.,
2006b) ve hatalar (de Winter ve Dodou, 2010) raporlamislardir. Yash siiriiciilere
kiyasla geng siiriiciilerde ihlallerin trafik kazalarina dahil olmay1 anlamli sekilde
yordadigi bulunmustur (de Winter ve Dodou, 2010). Hatalar tecriibe ile negatif
iligkili bulunmustur. Tecriibesiz siiriiciiler yiiksek oranda hata raporlamaktadir
(Guého ve ark., 2014). Tecriibeli siirliciilerin ise daha fazla ihlal raporladigi
bulunmustur (de Winter ve Dodou, 2010). Tecriibe ile ihlaller arasindaki bu iliski
striiciilerin  trafife daha az maruz kalmast sonucu saldirgan ihlaller
gelistirmemesinden kaynakli olabilir (Zhang ve ark., 2013). Erkek siiriiciiler kadin
siiriiciilere kiyasla daha fazla ihlal yapmaktadir (Reason ve ark., 1990). Ozellikle
geng erkek siiriiciiler, kadin siiriiclilere kiyasla daha fazla saldirgan ve siradan ihlal
yaptigi bulunmustur (Rowe, Roman, McKenna, Barker ve Poulter, 2015). Bunun
aksine, kadin siiriiciilerin ise daha fazla hata ve kayma yaptig1 bulunmustur (Guého
ve ark., 2014; Stephens ve Fitzharris, 2016). Baska bir c¢alismada ise erkek
stiriiclilerin daha fazla ihlal ve hata yaptigi, ve kadin siiriiciilerin daha fazla kayma
yaptig1 bulunmustur (Ozkan ve ark., 2006b). DBQ kaza ¢iktilarin1 anlamli olarak
yordamaktadir (af Wéhlberg ve ark., 2011; de Winter ve Dodou, 2010). Demografik
degiskenleri kontrol ettikten sonra, ihlaller kazaya dahil olmayr anlamli olarak
yordamaya devam etmektedir. Ayrica, ihlallerin kiiltiir, dil ve siirlis kosullarindaki
farkliliklardan bagimsiz bir sekilde kazalara dahil olmay1 yordayacagi onerilmektedir

(Gras ve ark., 2006).

Siradan ihlaller, saldirgan ihlaller, hatalar ve kaymalardan olusan sapkin siiriicii
davramglarina ek olarak, Ozkan ve Lajunen (2005) pozitif siiriicii davramslari
boyutunu DBQ’ya farkli bir boyut olarak eklemistir. Pozitif siiriicii davraniglari
kasitli olarak siirlis ortami1 ve diger yol kullanicilariyla ilgilenmek olarak
tanimlanmaktadir. Pozitif siiricii davranislart diger sapkin siiriicii davranislariyla
negative yonde iligski gOstermektedir. Ayrica, gen¢ ve tecriibesiz siiriiciiler daha
diisiik oranda pozitif siiriicii davranis1 gostermektedir (Guého ve ark., 2014; Ozkan

ve Lajunen, 2005). Geng siiriiciilerin tecriibesiz olduklarindan dolay1 trafikteki
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durumlara daha ¢ok odaklandiklar1 ve bu ylizden de pozitif siirlicii davraniglarin

daha az gosterdikleri diigtiniilmektedir (Guého ve ark., 2014).
Siiriicii Becerileri ve Davramslar1 Arasindaki Iliski

Stiriici becerileri ve davranislart ile ilgili bu degiskenleri farkli siiriis ¢iktilarina
baglayan bir¢ok ¢alisma olmasina ragmen bu degiskenlerin birbirleri arasindaki iliski
cok az caligmada incelenmistir. Glivenlik becerisi yliksek siiriiclilerin daha diisiik
oranda ihlal ve riskli siirlicii davraniglar1 gosterdigi bulunmustur (Siimer ve ark.,
2006; Siimer ve Ozkan, 2002). Algi-motor becerileri yiiksek siiriiciilerin ise yiiksek
oranda ihlal ve diisiik oranda hata ve kayma yaptig1r bulunmustur. Buna ek olarak
giivenlik becerileri yliksek siiriiclilerin daha fazla ihlal, hata ve ihmal yaptig
goriilmektedir (Martinussen ve ark., 2014). Kendini ortalama bir siiriiciiden daha
becerikli goren siiriiclilerin riskli durumlar1 kontrol edebilmek i¢in yeterli beceriye
sahip olduklarini diistindiikleri ve durumlari daha az tehlikeli olarak algiladiklari
diisiiniilmektedir. Bu yiizden de daha riskli davraniglar gosterdikleri bulunmustur.
Ozellikle yiiksek seviyede algi-motor becerisi ve diisiik seviyede giivenlik becerisine

sahip siiriiciilerin daha fazla ihlal gosterdigi bulunmustur (Martinussen et al., 2014).
Geng¢ Erkek - Kadin Siiriiciiler ve Trafik Giivenligi

Trafik giivenligi ilgili 6nemli problemlerden biri de geng siiriiciilerin yiiksek risk
teskil etmesi ve kazalara daha fazla dahil olmasidir (Bener ve Crundall, 2008). Geng
stiriciiler diger siiriiclilere gore daha fazla sapkin siiriicii davranislar1 gostermektedir
(Gheorghiu ve Havarneanu, 2012). Erkek stiriicliler, kadin siiriiciilere gore daha fazla
aktif ve pasif kaza yasamaktadirlar (Ozkan ve Lajunen, 2006). Amarasingha ve
Dissanayake’ye gore (2014), erkek siiriiciiler kadin siiriiciilere gore daha fazla kazaya
dahil olmakta ve daha riskli bir siirlicii profile sergilemektedirler. Kat edilen
kilometre miktar1 kontrol edildikten sonra bile geng siiriiciiler diger yas gruplarina
gore riskli grup olmaya devam ettigi bulunmustur (Lourens, Vissers ve Jessurun,
1999). Yas gruplar1 ve cinsiyet farkliliginin trafik kazalarmna iliskin degiskenlere

etkisine bakildiginda ise geng siiriiciilerde yasl siirliciilere gore trafik kazalarinda
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cinsiyet farkliliginin daha yiiksek oranda oldugu bulunmustur (Laapotti ve Keskinen,
2004).

Trafik Psikolojisi Calismalarinda Ol¢iim Araclar
Acik ve Ortiik Ol¢iim Yontemleri

Beyana dayali 6l¢iim yontemleri, simiilator gibi diger araglara kiyasla daha ucuz
olmasi, ayn1 anda birgok insana ulagabilmesi gibi bir¢ok teorik ve pratik nedenden
otiirii daha fazla tercih edilmektedir. Ancak, DBQ ve DSI gibi siiriicti davraniglarini
ve becerilerini 0lgmekte en sik kullanilan 6l¢iim araglarmin da giivenilirlik ve
gecerlilik problemleri goriilmektedir (Lajunen ve Ozkan, 2011). Bunlara ragmen 6z
beyana dayali 6l¢iim yontemleri gercek siiriis ve simiilatordeki siiriis davraniglariyla

pozitif yonde iliski gostermektedir (Taubman-Ben-Ari ve ark., 2016).

Oz beyana dayali 6l¢iim yontemlerine ek olarak, ortiik dlgiim araglart da yaygin
olmasa da trafik psikolojisi ¢alismalarinda kullanilmaktadir (Flucher ve ark., 2014).
Martinussen ve arkadaglar1 (2015) tarafindan yapilan bir ¢calismada riske kars1 ortiik
tutumlarmm, DBQ ve DSI ile diisiik korelasyon gosterdigi bulunmustur. Rusu,
Sarbescu, Moza ve Stancu (2017) tarafindan yapilan calismada ise hiza karsi ortiik
tutumlarin acik tutumlar ve ihlallerle pozitif iliski gosterdigi goriilmektedir. Ozkan
ve arkadaslar1 (2013) tarafindan yapilan bir c¢alismada agik ve Ortlik siiriicii

becerilerinin baglantili oldugu ancak farkl yapilar sergiledigi bulunmustur.
Siiriis Simiilatorii

Bircok farkli versiyonu bulunan siiriis simiilatorleri de trafik ve ulasim psikolojisi
alaninda en yaygin kullanilan 6lgiim ydntemlerinden biridir. Ozellikle de arastirma
ortamina yonelik kontrol saglamasi ve riskli trafik durumlarini ve olaylarim
calismaya imkan saglamasi gibi bircok uygulamali nedenden o&tiirii tercih
edilmektedir (Carsten ve Jamson, 2011). Teorik ve pratik anlamda sagladig1 bir¢cok
imkandan dolay: simiilatorler, saha ¢alismalart gibi birgok 6l¢iim yontemine yeni bir
alternatiftir (Bella, 2008). Reimer ve arkadaslar1 (2006) tarafindan yapilan bir

calismada siirlis simiilatdriinden elde edilen verilerin beyana dayali siiriici

129



davraniglariyla iliskili oldugu goriilmiistiir. Ayrica, Casutt, Martin, Keller ve Jancke
(2014) tarafindan yapilan ¢alismada da simiilatér performansinin siiriiciilerin yoldaki
performansiyla iligkili oldugu belirtilmistir. Calvi, Benedetto ve de Blasiis (2014)
tarafindan yapilan ¢alismada ise farkli 6zellikler igeren yollarda siirliciilerin hiz
davraniglar1 arastirllmistir. Bulgular, yolun o&zelliklerinin ve trafik akiginin
striiciilerin  hizlarin1  etkiledigini gostermistir. Ayrica, siiriicliler gergek yol
performanslarina gore daha az hiz ihlalleri gostermistir. Bununla ilgili olarak da
stirlis simiilatorii ortamindaki farkliligin, 6zellikle siirliciilerin simulator ortamina
asina olmamasinin, siiriiclilerin hizlarina yansiyabilecegi diistiniilmektedir. Helman
ve Reed (2015) tarafindan yapilan c¢alismada DBQ’nun ihlaller boyutu siiriis
simulatdriinde farkli kosullardan hiz davranist ile pozitif iliskili bulunmustur. Ayrica,
geng siiriiciilerin  siirlis simulatériinde daha fazla ihlal yaptigi bulunmustur

(Doroudgar ve ark., 2017).

Siirtis simiilatorii ile ilgili olarak deginilmesi gereken konulardan biri de simiilator
hastalig1 veya hareket hastaligidir (Carsten ve Jamson, 2011). Hareket hastaliginin
simiilatér ortamina aligkin olma ile iliskili oldugu bulunmustur (Domeyer,
Cassavaugh, ve Backs, 2013). Ozellikle daha karisik &zellikler sahip yollarm daha

fazla zaman alabilecegi diisiiniilmektedir (Ronen ve Yair, 2013).
Calismanin Amaci

Bu ¢alismanin amaci, 6z beyana dayali ve ortiik sekillerde dlgiilen siiriicii becerileri
ile 6z beyana dayali ve siiriis simiilatoriinde Olgiilen siiriicii davraniglar1 arasindaki
iliskiyi aragtirmaktir. Ayrica, bu degiskenler 6zelinde cinsiyet farkliligi ve 6z beyana
dayali hiz davraniglar1 ve siirlis simiilatériindeki hiz davraniglar1 arasindaki iliski de

incelenecektir.

Literatiirde ilk defa, 6z beyana dayali ve Ortiik siirlicli becerileri ile siiriis
simiilatoriindeki  stiriici  davraniglart  birlikte ¢alisilacaktir.  Ayrica, siirlici
becerilerinin dl¢iimii ilk defa Kisa Ortiik Cagrisim Testi (Brief Implicit Association

Test) kullanilarak yapilacaktir.
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Method
Katilimcilar

Calismaya toplam 78 kisi katilmistir. Katilimeilarin yarisi erkek ve yarisi kadindir.
Katilimcilar 18 -25 yas arasinda, B sinifi ehliyet sahibi olup, son bir yilda en az 2500
km ara¢ kullanmislardir.

Olcekler

Demografik Bilgi Formu’nda katilimcilardan genel ve trafik ortamina iliskin
demografik degiskenler iceren bir anket doldurmalar1 istenmistir. Siiriicii
Davranislar1 Olgegi’nde katilimcilardan toplamda 6’1 Likert tipte 42 maddelik bir
Olgekte belirtilen siiriicii  davraniglarii ne siklikla yaptiklarini  belirtmeleri
istenmistir. Siirliciilerden ihlal, hata ve pozitif siirlicii davraniglarini ne siklikla
yaptiklarin1 raporlamalari istenmistir (Ozkan ve Lajunen, 2005; Reason ve ark.,
1990). Siiriicii Becerileri Olgegi’nde siiriiciilerden 5°1i Likert tipte 20 maddede
stirlicii becerilerini degerlendirmeleri istenmistir (Lajunen ve Summala, 1995).
Siirtictilerden kendilerini algi-motor ve giivenlik alt boyutlarina iliskin maddelerde
degerlendirmeleri istenmistir. Siiriicii davraniglarinin siiriis simiilatoriinde 6lgiilmesi
icin STISIM Drive M100W modeli kullanilmistir. Katilimcilara simulatér ortamini
tanitmak ve katilimcilarin herhangi bir rahatsizlik yasamadigina emin olmak i¢in bir
test senaryosu kullanilmugtir. Siirlis simiilatorii ortaminda ise asil senaryo 4 farkli yol
ozelligi iceren 10 kilometre uzunlugunda bir yoldur. 4 segment farkli hiz limitleri ve
farkli yol ozellikleri igermektedir. Tiim siirlis boyunca ¢esitli 6zelliklerde stiriicli
davraniglarina yonelik veriler kaydedilmistir. Stiriicii becerilerinin ortiik 6l¢iilmesi
icin kullanilan yontemde ise algi-motor ve giivenlik becerilerine yonelik ayr1 ayr
dlgiimler yapilmustir. Ortiik 6lciim testinin gelistirilmesi i¢in Sriram ve Greenwald
(2009) tarafindan Inquisit 4 programu icin gelistirilen Kisa Ortiik Cagrisim Testi
taslak iizerine Ozkan ve arkadaslarmin (2013) calismasinda yer alan 6rtiik cagrisim
testi kelime grubu kullamilmustir. Iki 6lgiim sonrasinda da ayri ayri ortiik 6lgiim

degeri, d degeri, elde edilmistir.
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Prosediir

Orta Dogu Teknik Universitesi Uygulamali Etik Arastirma Merkezi’nden etik onay
aldiktan sonra ¢alisma kapsaminda katilimcilardan demografik bilgi formu, Siiriicti
Davranislar1 Olgegi, Siiriicii Becerileri Olgegi’ni doldurmalari istenmistir. Ardindan
stirlis simiilatoriinde bir test siirlisii ve 10 km’lik asil senaryoyu tamamlamislardir.
Son olarak da siiriicli becerilerinin Ortiikk Olclilmesi i¢in gelistirilen Ortiik ¢agrisim
testini tamamlamislardir. Calisma bataryasinin tamamlanmasinin ardindan g¢alisma

sonrasi bildirim formu ve 60 TL’lik 6deme teslim edilmistir.
Sonuclar ve Tartisma

Calisma kapsaminda ilk olarak degiskenlere ait faktor analizleri ve korelasyon
analizleri yapilmistir. Yapilan faktdr analizleri sonucunda Siiriicii Davranislari
Olgegi’nin temel yapisi olan niyetli ihlaller ve kasitsiz hatalar ayrimimi yansitan bir
faktor yapisi gosterdigi bulunmustur (de Winter ve Dodou, 2010). Buna ek olarak
Siiriicii Becerileri Olgegi ise algi-motor becerileri ve giivenlik becerileri olmak iizere
iki faktorli yapisini korurken gelistirilme ¢aligmasinin aksine birka¢ madde Lajunen
ve Ozkan (2004) tarafindan yapilan Tiirkge uyarlama g¢aligmasindaki gibi farkl
faktore ylklenmistir.

Korelasyon analizlerine bakildiginda ise kat edilen kilometre miktarlar1 ihlallerle ve
algi-motor becerileri ile pozitif iligki gosterirken gilivenlik becerileri ile negatif iliski
gostermistir (de Winter ve Dodou, 2010; Lajunen ve Summala, 1995). Siiriis
simiilatoriindeki ortalama hiz ve hizdaki standart sapmalar beyana dayali ihlaller ile
pozitif iligkili bulunmustur (Helman ve Reed, 2015). Buna ek olarak, ihlaller
simiilatordeki serit takibindeki standart sapma ile de pozitif iliski gostermistir.
Ayrica, algi-motor becerileri tiim ortalama hiz degiskenleriyle pozitif iligki
gostermistir. Bunun aksine, gilivenlik becerileri tiim hiz degiskenleri ile negatif iliski
gostermistir. Genel olarak bakildiginda ise, beyana dayali ihlaller, hatalarin aksine,
siirlis simiilatoriindeki hiz ve serit takibi gibi degiskenlerle iligkili bulunmustur.
Beyana dayali siirlicii davranislar1 ve siiriicii becerileri bulgular1 genel olarak

literatiiri destekler niteliktedir (Martinussen ve ark., 2014; Siimer ve ark., 2006).
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Algi-motor becerileri ihlaller ve pozitif siiriicii davranislariyla pozitif iligkili
bulunurken hatalar ile negatif iliski gdstermistir. Ayrica giivenlik becerileri pozitif

stiriicii davraniglariyla pozitif, ihlaller ile negatif iliskili bulunmustur.

Fleiter ve Watson (2006) tarafindan da belirtildigi lizere siiriiciiler yasal hiz limitinin
belirli bir miktar iistiinde siirmeyi tercih ettiklerini belirtmislerdir. Calismada da
stiriiciiler belirtilen yasal limitlerin iizerindeki hizlarda siirdiiklerini beyan
etmiglerdir. Buna karsi, beyana dayali hiz ile simiilatérdeki hiz davranislar
arasindaki iliskiye bakildiginda ise siiriiciiler 50 km/s limitli yolda raporladiklarindan
daha yavas giderken 90 km/s limitli yolda daha hizli gitmislerdir. 82 km/s limitli iki
farkli yolda ise ilk bolimde daha yavas giderken ikinci bolimde daha hizli
gitmisglerdir. Meuleners ve Fraser (2015) tarafindan da belirtildigi gibi siiriis
simiilatoriindeki hiz performans: ile yoldaki hiz performanst hizin korunmasi
acisindan karsilagtirilabilirken ger¢cek hiz davranisi konusunda uygun kiyaslamaya
imkan vermemektedir. Bu calismada da goriildiigli iizere yasal hiz limiti, beyana
dayali tercih edilen hiz limiti ve siiriis simiilatoriindeki hiz davraniglar1 arasinda
farkliliklar bulunmaktadir. Bu da hiz konusunda siiriiciilerin algilarini etkileyen farkli
degiskenler olabileceginin bir gostergesidir. Ancak, beyana dayali siiriicii
davraniglart ile simiilatordeki hiz davraniglar1 arasindaki pozitif korelasyon siiriis

simiilatorlerinin bu alanda kullanilabilecegini gostermektedir.

Degiskenler arasi cinsiyet farkliliklarina bakildiginda ise erkek siiriiciiler daha fazla
beyana dayali algi-motor becerisi ve pozitif siiriicii davranislar1 raporlamislardir.
Ayrica, erkek siiriiciiler siiriis simiilatoriinde toplamda ve tiim boliimlerde daha hizli
ara¢ kullanmislardir. Hiz limitinin diisiik oldugu ve trafik yogunlugunun yiiksek
oldugu son boliimde ise erkek siiriiciiler daha hizli arag¢ kullanmis, daha yiiksek
miktarda hiz degisimleri ve daha fazla serit degisikligi gostermislerdir. Bulgular
genel olarak Hassan ve Abdel-Aty (2013) tarafindan yapilan ¢alismanin bulgular
destekler nitelikte olup erkek siiriiciilerin kadin siiriiciilere kiyasla hiz smirlariin
iistine daha fazla ¢iktiklarini gostermektedir. Cinsiyet farkliligindaki 6nemli

bulgulardan biri de yolun tek seritli ve yogun trafikli boliimiinde kadin stirticiilerin
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yolun daha fazla saginda siirdiigiinii, buna kars1 erkek siiriiciilerin de daha fazla sol

seride gegmesidir.

Degiskenler arasinda ayrica asamali regresyon analizleri yapilmistir. Bu analizlerde
birinci asamada cinsiyet ve son bir yilda kat edilen kilometre miktar1 girilirken ikinci
asama beyana dayali veya Ortiik Ol¢lilmiis siiriici becerileri girilmistir. Cikti
degiskeni olarak beyana dayali siirlicii davraniglar ve siiriis simiilatoriindeki hiz ve
serit ¢iktilar1 degerlendirilmistir. Beyana dayali siiriicii davranislari i¢erisinde son bir
yilda kat edilen kilometer, ihlalleri negatif yordarken pozitif siiriicii davraniglarimi
pozitif yordamistir. Ayrica erkek olmak da pozitif siiriicii davranislariyla pozitif iligki
gdstermistir. Ikinci asamadaki, beyana dayali algi-motor becerileri hatalar1 negatif
yordarken ihlalleri ve ihlalleri ve pozitif siiriicii davraniglarini pozitif yordamistir.
Giivenlik becerileri ise ihlalleri negatif, pozitif slirici davraniglarini ise pozitif
yordamigtir. Daha diisiik giivenlik becerilerine sahip siiriiclilerin daha fazla ihlal
yaptig1 bulunmustur (Stimer ve ark., 2006). Siimer ve arkadaslart (2006) tarafindan
da belirtildigi gibi algi-motor ve giivenlik becerileri sapkin siiriicii davranisi
ciktilartyla asimetric bir iligki gostermistir ancak bu asimetrik iliski pozitif siiriicii
davraniglarinda devam etmemistir. Pozitif siiriici davraniglarinda algi-motor ve
giivenlik becerileri simetrik bir iligski géstermistir. Martinussen ve arkadaslari (2014)
tarafindan da belirtildigi lizere algi-motor becerisi yiiksek ve giivenlik becerisi diisiik
stiriciiler diger stirticiilerden daha fazla ihlal yapmaktadirlar. Siirlis simiilatoriindeki
ortalama hiz davranislar1 i¢in bakildiginda ise erkek olmak pozitif iliskili bulunurken
giivenlik becerileri ortalama hizi negatif olarak yordamistir. Tiim yol tiirlerinde
sadece giivenlik becerileri Lajunen ve arkadaslarinin (1998a) da belirttigi tizere hiz
davranigin1 negatif olarak yordamistir. Buna ek olarak, yol tek serit ve daha yogun
bir trafige sahip oldugunda algi-motor becerilerde hiz davranmisini pozitif yordadigi
bulunmustur. Serit takibi degiskenlerinde ise tek anlamli farklilik tek seritli olan son
boliimde goriilmiistiir. Burada ise kadin olan ve giivenlik becerileri yiiksek olan
stiriciilerin diger siirliclilere gore daha fazla sag seritte kaldigr bulunmugtur. Ayrica
son bir yilda daha fazla kilometre kat eden siiriiclilerin daha fazla serit degisikli

yaptig1 da bulunmustur. Ortiik dl¢iim sonuglarma bakildiginda ise ortiim 6l¢iim

134



sonucu algi-motor becerileri ve giivenlik becerileri higbir davranis ¢iktisi ile anlamli

bir iligki gostermemistir.

Calvi ve arkadaslar1 tarafindan da belirtildigi lizere simiilasyon ortamindaki trafigin
igerigi siiriiciilerin hiz davramiglarini etkilemektedir. Bu c¢alismada da goriildigi
tizere farkli karakterlerdeki yollarda siiriicliler farkli hiz davranislar1 sergilemistir.
Ozellikle son boliimiin diger béliimlerden hiz ve serit takibi degiskenleri agisindan

farkli olmasi1 da yolun karakteristik 6zelliklerinin farkliligina baglanabilir.

Genel olarak bakildiginda, diger ¢alismalarda geng erkek siiriiciilerin beyan ettikleri
stirlicii becerileri ve siiriis performanslari her ne kadar tutarsiz olarak degerlendirilse
de (Martinussen ve ark., 2017), bu ¢aligmada beyan edilen siiriicii becerileri ve beyan
edilen siiriicli davranislar1 ve simiilatordeki siiriicii davraniglar1 arasindaki iliski genel
olarak iligkinin yonii agisindan tutarli bulunmustur. Bulgular, beyana dayali siiriicii
becerilerinin, Ortiik siiriicii becerileri aksine, beyana dayali ve simiilasyondaki siiriicii

davraniglarin1 yordadigi bulunmustur.

Genel olarak calismanin yontem ve sonuglari hem trafik ve ulasim psikolojisi
alanindaki aragtirmalar i¢in hem de siiriicii egitimi i¢in Onemlidir. Sonuglar 6z
beyana dayali siirlicii becerilerinin 6z beyana dayali ihlal, pozitif siirlicii davraniglar
ve siirlig simiilatoriindeki siiriicii davranislari iizerinde etkisi oldugunu gostermistir.
Stirlici  e@itimi sistemi ac¢isindan, bulgular geng siiriiciilerin kendilerini nasil
gordiiklerinin davraniglart agisindan énemini gostermektedir. Bu yiizden de siiriicii
egitimi boyunca hem algi-motor hem de giivenlik becerilerine esit olarak
odaklanilmali ve bu konularda siiriiciilere diizenli geri bildirim ve egitim
saglanmalidir. lyi siiriicii tanimi yapilirken hem algi-motor hem de giivenlik

becerilerine iliskin 6zellikler dahil edilmelidir.

Calismanin ilk katkisi, literatiirde ilk defa, beyana dayali ve ortiik sekilde Slgiilen
siirlicii becerileri ile beyana dayali ve simiilatorde Olgiilen siiriicii davranislari
arasindaki iligkinin birlikte aragtirilmasi olmustur. Yine literatiirde ilk defa, siiriicli
becerilerinin ~ ortiik  Olciilmesi Kisa  Ortiik  Cagrisim  Testi  kullanilarak

gerceklestirilmesi olmustur. Ayrica ¢alisma kapsaminda geng siiriiciilerde siiriicii
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becerileri ve siiriicli davranislart agisindan cinsiyet farkliligt da arastirilmastir.
Ayrica, Tirk ornekleminde ilk defa beyana dayali siirlicii becerileri hem beyana

dayali hem de simiilatordeki siiriicli davraniglariyla birlikte ¢alisilmistir.

Calismanin kisithliklarina bakildiginda ise, ilk olarak, ¢alismada kullanilan beyana
dayal1 ol¢im yontemleri ve siiriis simiilatoriiniin ¢esitli kisitliliklart vardir (Carsten
ve Jamson, 2011; Lajunen ve Ozkan, 2011). Daha 6nce de belirtildigi iizere, siiriis
simiilatorii veya beyana dayali dlgiimler kullanilarak yapilan siiriicii davranislar
dlgiimleri aslinda varolan siiriicii davramislari ile birebir ortiismeyebilir. Ozellikle
calismanin bir laboratuvar ortaminda olmasi katilimcilarin sosyal istenir cevaplar
vermesi veya siirlis simiilatoriinde normalde gostermedikleri davraniglart gostermis
olasi ile sonuclanabilir. Siiriicii becerilerinin 6rtiik 6l¢iimii agisindan bakildiginda ise,
bulgular Ortiik Ol¢lim sonuglarmin beyana dayali veya simiilatordeki siiriicii
davraniglar ile arasinda bir iliski olmadigin1 géstermektedir. Bu durumun arkasinda
birgok neden olabilir. Ornegin, geng siiriiciiler ortiik siiriicii becerileri olgusunu
tecriibeli siiriiciilere veya suclu siiriiciilere kiyasla gelistirmemis olabilirler. Ayrica,
farkli ortiik 6l¢im yontemleri siiriicli becerilerinin 6l¢iilmesinde kullanilabilir. Son
olarak da siiriicii becerileri yap1 olarak ortiik 6lglime uygun olmayan bir yapiya sahip
olabilir. Bir baska kisitlilik ve gelecekteki ¢alismalara oneri ise Siirticii Davraniglar
Olgegi'nin gegerliligi ve giivenilirligi hakkindadir. Madde igeriklerine bakildiginda
trafik ortamindaki ozellikle de teknoloji ile birlikte meydana gelen degisimler
sonucunda daha kapsayict ve giincel bir Olcek gelistirilmesi Onerilebilir. Ayrica,
hatalar ile ilgili maddelere bakildiginda bu boyutlarin siiriis simiilatoriinde olay
Ozelinde caligilmasi ve her bir hata igin 6zel olaylar gelistirilmesi daha giivenilir
sonuclar olusturacaktir. Son olarak da katilimei sayisinin arttirilmast ve farkl
gruplardan siiriiclilerle ¢aligmanin tekrarlanmasi ¢alismanin bulgularinin giivenilirligi

ve gegerliligi agisindan 6nemlidir.
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TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstitusu

Sosyal Bilimler Enstitiisii

Uygulamali Matematik Enstitiisti

Enformatik Enstitiisi I:I

Deniz Bilimleri Enstitiisu

YAZARIN

Soyadi : Oztiirk
Adi : Ibrahim
Bolimii : Psikoloji

TEZIN ADI (ingilizce) : Young driver behaviors in relations to the implicit
and explicit driving skills

TEZIN TURU : Yiiksek Lisans Doktora

1. Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir.

2. Tezimin igindekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir

boliimiinden kaynak gosterilmek sartiyla fotokopi alinabilir.

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

TEZIN KUTUPHANEYE TESLIiM TARIiHI:
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