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ABSTRACT

THE EFFECTS OF MIND WANDERING ON SIMULATED DRIVING
PERFORMANCE

Diindar, Ceyda
M.S., Department of Psychology
Supervisor: Assoc. Prof. Dr. Mine Misirlisoy

Co-Supervisor: Assoc. Prof. Dr. Tiirker Ozkan

July 2015, 73 pages

The significant amount of traffic crashes is caused by driver distraction. Studies showed
that secondary tasks, which lead to driver distraction, are one of the important reasons
for traffic crashes. Additionally, mental distraction, such as mind wandering, may be
more dangerous than secondary task distractions. The current study mainly focuses on
the effect of mind wandering on driving performance. A novel approach, pre-post probe
approach, is developed to assess the mind-wandering episodes of drivers. Additionally,
the influence of both sensation seeking and rumination on driving performance during
mind-wandering episodes is studied. Participants followed a lead vehicle in a simulated
driving environment. Headway distance and velocity data of the participants were
recorded to compare driving performance under mind-wandering and on-task episodes.
The probe-caught and pre-post probe approaches were used to assess mind-wandering
and on-task episodes of the drivers. Probe-caught approach did not yield any significant
differences between mind-wandering and on-task episodes in terms of headway distance
and velocity. However, increased velocity and decreased headway distance were

observed during mind-wandering episodes using pre-post probe approach. Additionally,



high sensation seekers decreased their velocity whereas low sensation seekers increased
their velocity during mind-wandering episodes. There were not any differences between
high and low ruminative people on the driving performance. The findings, put together,

indicated that mind wandering affects driving performance.

Keywords: mind wandering, probe-caught approach, pre-post probe approach, sensation

seeking, rumination



0z

ZIHINSEL DALGINLIGIN SIMULATOR SURUS PERFORMANSI UZERINDEKI
ETKISI

Diindar, Ceyda
Yiiksek Lisans, Psikoloji Boliimii
Tez Yoneticisi: Dog. Dr. Mine Misirlisoy
Ortak Tez Yoneticisi: Dog. Dr. Tiirker Ozkan

Temmuz 2015, 73 sayfa

Trafik kazalarinin 6nemli bir ¢ogunluguna siiriiciniin dikkatinin dagilmasi1 Sebep
olmaktadir. Caligmalar, siiriiciilerin ilgilendikleri ikincil gorevlerin trafik kazalarinin
onemli bir sebebini olusturdugunu gostermistir. Buna ek olarak, zihinsel dalginligin
ikincil gorevlerden daha da tehlikeli olabilecegi bulunmustur. Bu ¢alisma genel olarak
zihinsel dalginligin siiriicii performans: iizerindeki etkisini arastirmaktadir. Ayrica
stiriiclilerin zihinsel dalginligini 6l¢mek i¢in yeni bir yontem olan uyar1 tonu 6ncesi ve
sonrasi raporlama yontemi gelistirilmistir. Heyecan-uyaran aramanin ve ruminasyonun
zihinsel dalginlik sirasinda siiriicli performansina etkisi arastirllmistir. Katilimeilar,
stirlis sirasinda 6nde giden bir araci takip etmislerdir. Katilimcilarin takip mesafesi ve
hiz verileri kaydedilerek zihinsel dalginlik ve gorev dilimlerindeki siiriicti performansi
karsilastirilmistir. Uyar1 tonu sonrast raporlama Ve uyart tonu Oncesi ve sonrasi
raporlama yontemleri kullanilarak siiriiciilerin zihinsel dalginlik yasadiklar1 ve goreve
odaklandiklar1 zaman dilimleri 6l¢iilmiistiir. Uyar1 tonu sonrasi raporlamasi yontemine
gore katilimcilarin zihinsel dalginlik yasadiklar1 ve goreve odaklandiklart zaman

dilimleri arasinda hiz ve takip mesafesi acisindan anlamli fark bulunamamistir. Ancak,

Vi



uyarict tonu Oncesi ve sonrasi raporlama yontemine gore, zihinsel dalginlik yasanan
zaman dilimde artan hiz ve azalan takip mesafesi gozlemlenmistir. Heyecan-uyaran
aramaya gore, zihinsel dalginlik durumunda yiiksek heyecan-uyaran arama egilimine
sahip kisilerin diisiik egilimli kisilerin aksine hizlarin1 azalttiklar1 gézlemlenmistir.
Yiiksek ruminatif diisiince bigimi egilimi gosteren kisilerle diisiik egilim gosteren kisiler
arasinda stirlicii performansi agisindan anlamli bir fark bulunamamustir. Bu bulgular

zihinsel dalginligin siiriicii performansini etkiledigini gostermektedir.

Anahtar Kelimeler: zihinsel dalginlik, uyar1 tonu sonrasi raporlama, uyari tonu dncesi ve

sonrasi raporlama, heyecan-uyaran arama, ruminasyon
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CHAPTER 1

INTRODUCTION

The World Health Organization (WHO) reported that road traffic injuries are predicted
to be the third leading contributor to the global burden of disease or injury by 2020
(WHO, 2004) and the 100-Car Naturalistic Driving Study showed that approximately 23
percent of all crashes caused by the driver distractions (Klauer, Dingus, Neale,
Sudweeks, & Ramsey, 2006). The impact of driver distractions on driver performance
has been widely studied. These driver distractions mostly include manual or visual
interaction with a secondary task such as cell phone use, navigation system use, and
radio tuning (Ranney, Garrott, & Goodman, 2001; Regan, Lee, & Young, 2008). Driver
distraction can also be a mental distraction without including any explicit secondary
task. Daydreaming, lost in thought, and thinking about personal problems are some
examples of mental distractions (Ranney et al., 2001). These mental distractions are
generally defined as mind wandering (He, Becic, Lee, & McCarley, 2011; Yanko &
Spalek, 2014) and epidemiological studies show that there is a relationship between

mind wandering and the increased risk of a crash (Galéra et al., 2012).

1.1 The Phenomenon of Mind Wandering

Lemercier et al. (2014) described the phenomenon of mind wandering as:

Imagine yourself thinking about the bottle of milk you had to buy before coming
home, or the last meeting you attended, while driving along a motorway. These
thoughts are currently considered to be examples of the hold-all ‘‘mind

wandering’’ concept (p. 279).

Mind wandering is defined as “a shift of executive control away from a primary task to

the processing of personal goals” (Smallwood & Schooler, 2006, p. 946). In the



literature, various terms are used for mind wandering, such as stimulus-independent
thought, task-unrelated thought, off-task thought, off-task attention (Randall, Oswald, &
Beier, 2014), zone outs (Smallwood, McSpadden & Schooler, 2007), absent-minded
lapses (Schacter, 2001), and attention lapses (Carriere, Cheyne, & Smilek, 2008).
Smallwood and Schooler (2006) point out that as diverse terms are used for mind
wandering; mind wandering has not been recognized as a single concept in mainstream
psychological thought. Smallwood and Schooler (2006) reviewed research on mind
wandering to promote the status of the research on the topic. Thus, in recent years, the

phenomenon of mind wandering has attracted researchers’ attention much more (Randall
etal., 2014).

During mind-wandering episodes, an individual’s attention directs spontaneously
towards self-relevant concerns that are unrelated to the primary task (e.g., future goals,
past experiences) (Smallwood, 2013). During task-related episodes, an individual’s
attention focuses on the primary task-related thoughts (Randall et al., 2014; Smallwood,
2013). The self-relevant concerns of mind wandering are prospective in nature to a large
extent (Smallwood, Nind, & O’Connor, 2009). Thus, Mooneyham and Schooler (2013)
propose that the possible benefit of mind wandering is future autobiographical planning,
that is, the anticipation and planning of personally related future goals. Additionally, the
frequency of mind wandering increases when engaging in a primary task that needs
fewer attentional and working memory demands (Forster & Lavie, 2009; McVay &
Kane, 2010; Teasdale, Proctor, Lloyd, & Baddeley, 1993). Hence, individuals benefit
from the prospective nature of mind wandering, especially when performing tasks that

demand little attention (Mooneyham & Schooler, 2013).

As there are benefits of mind wandering, there are also costs. Mind wandering leads to
lower performance in analyzing events in the external environment (Smallwood, Beach,
Schooler, & Handy, 2008). It also leads to deficits in task performance (Mooneyham &
Schooler, 2013; Smallwood & Schooler, 2006). These costs of mind wandering are



observed in a variety of laboratory tasks, such as reading comprehension (Franklin,
Smallwood, & Schooler, 2011; Reichle, Reineberg, & Schooler, 2010; Smallwood,
McSpadden, & Schooler, 2008), memory (Carriere et al., 2008), and Sustained Attention
to Response Task (SART; Robertson, Manly, Andrade, Baddeley, & Yiend, 1997,
Smallwood et al., 2008). In brief, mind wandering has been shown to result in lower

performance in various tasks.

1.2 Measuring Mind Wandering

Every individual’s mind wanders almost half of the day regardless of the activity
engaged in (Killingsworth & Gilbert, 2010). Even though mind wandering is
experienced widely in daily life, assessing this experience is very difficult because it
relies mostly on individual’s self-reports instead of behavioral or physiological
measurements (Smallwood & Schooler, 2006). Therefore, researchers have developed

different approaches to measure mind wandering under laboratory conditions.

Thought-sampling and retrospective questioning are the two approaches to assess mind
wandering (Smallwood & Schooler, 2006). Thought-sampling is used in empirical
studies and this procedure has two sub-categories which are self-caught mind wandering
and probe-caught mind wandering (Schooler et al., 2011; Smallwood & Schooler, 2006).
In self-caught mind wandering, individuals are required to monitor their mind-
wandering episodes and to report their mind-wandering episodes as soon as they find
their thoughts are unrelated to the task (Schooler et al., 2011; Smallwood & Schooler,
2006). Thus, self-caught approach depends on the awareness of the mind-wandering
episodes (Cunningham, Scerbo, & Freeman, 2000; Smallwood & Schooler, 2006). In
probe-caught mind wandering, individuals receive a probe at either random or quasi-
random intervals and they are required to report their mental states (mind-wandering or
on-task episodes) at a point preceding the presentation of the probe (Schooler, Reichle,
& Halpern, 2005; Schooler et al., 2011; Smallwood & Schooler, 2006). Thus, probe-



caught mind wandering approach may also detect off-task thoughts even without the
awareness of mind-wandering episodes (Schooler et al., 2005; Smallwood & Schooler,
2006). Although, both are valid approaches for assessing mind-wandering episodes
(Mason et al., 2007; Smallwood & Schooler, 2006) and reliably correlated (Smallwood,
Baracaia, Lowe, & Obonsawin, 2003), self-caught approach is not a very good
assessment of the frequency of mind wandering due to requiring individuals’ meta-
awareness of their mind-wandering episodes (Sayette, Reichle, & Schooler, 2009;
Smallwood & Schooler, 2006).

In the self-caught mind wandering approach, the time window before the self-report is
defined as the mind-wandering episode and the time window after the self-report is
defined as the on-task episode (Cunningham et al., 2000). In the probe-caught mind
wandering approach, the time window before the presentation of the probe is described
as the mind-wandering episode, if individuals indeed report that their minds were
wandering. The time window before the presentation of the probe is described as an on-
task episode if individuals report that their minds were on task (Smallwood et al., 2008;
Smallwood, McSpadden, Luus, & Schooler, 2007). Duration of the used time windows
changes from experiment to experiment (Cunningham et al., 2000; Smallwood et al.,
2008; Smallwood et al., 2007).

1.3 Driving Studies on Mind Wandering

Drivers’ minds wander almost 35% of their trip (Berthié et al., 2015). Qu et al. (2015)
indicated that there is a positive correlation between the rates of mind-wandering
episodes and aggressive driving, risky driving, drunk driving, and negative
cognitive/emotional driving. There is also a positive association between the rates of
mind-wandering episodes and self-reported traffic crashes and penalties (Qu et al.,
2015). Similarly, drivers, who self-reported extreme mind-wandering episodes just
before a crash they were involved in, have significantly more responsibility for the



motor vehicle crash compared to other drivers who self-reported less mind-wandering
episodes (Galéra et al., 2012). The findings of these studies suggest that mind-wandering
episodes lead to an increase in crash involvement risk. Nevertheless, these studies are
correlational and there are only a few numbers of studies that have experimentally

examined the impacts of mind-wandering episodes on driving performance.

The first simulated driving experiment based on the impact of mind wandering on driver
performance was conducted by He et al. (2011). Participants were required to follow a
lead vehicle at a safe distance. In order to motivate the participants to check their side
mirror, they were also instructed to keep ahead of a trailing car. The participants drove
in both no-wind and heavy-wind conditions. The self-caught approach was used to
assess the mind-wandering episodes. Participants self-reported more mind-wandering
episodes in the no-wind condition compared to the heavy-wind condition; indicating that
the heavy-wind condition required higher attentional demands. The main effect of
mental state (mind wandering or on task) did not show any significant differences on
lateral control (lane position) or longitudinal control (velocity, headway distance to the
lead vehicle, and time to contact the lead vehicle), except for the standard deviation of
velocity. Standard deviation of velocity was higher during on-task episodes than mind-
wandering episodes. Additionally, drivers spent less time checking the side mirrors
during mind-wandering episodes compared to on-task episodes, indicating that
monitoring the environment can be impaired during mind-wandering episodes (He et al.,
2011). He et al. (2011) argued that the experimental task itself probably affected velocity
and headway distance of the drivers because there were both a lead vehicle and a trailing
car. Thus, there were no significant differences between mind wandering and on-task
episodes in terms of velocity and headway distance. Yanko and Spalek (2014) also
studied the influence of mind-wandering episodes on driver performance using a car-
following paradigm in a simulated driving experiment. The driving task of the
participants was to follow a lead vehicle, without any trailing car, and drivers were

required to respond to sudden events (e.g., braking events of the lead vehicle). The



probe-caught approach was used to assess mind-wandering episodes. The study revealed
that headway distance was shorter and velocity was higher during the mind-wandering
episodes compared to the on-task episodes. Furthermore, time to respond to the sudden
events increased while mind wandering than when on-task (Yanko & Spalek, 2014).
Yanko and Spalek (2014) indicated that increased response time to sudden events during
mind-wandering episodes was similar to the driving performance of dual-tasking.
However higher velocity and shorter headway distance during mind-wandering episodes
differ from the driving performance of dual-tasking. Drivers decrease their velocity
(Haigney, Taylor, & Westerman, 2000) and increase their headway distance (Greenberg
et al., 2003) while engaging in a secondary task to increase their safety margin.

Cowley (2013) found that drivers increase their speed and degrade their lane
maintenance performance while mind wandering without meta-awareness.
Consequently, studies as described above indicate that that mind wandering leads to
impaired driving performance. In further thinking, it can be thought that there can be
other factors affecting driving performance while mind wandering. Individual
differences may be one of the factors influencing the consequences of driving
performance while mind wandering, since, a number of studies showed that different
individual characteristics such as sensation seeking, narcissism, and trait aggression
affect driving behavior (Hennessy, 2011; Lustman, Wiesenthal, & Flett, 2010). One of
those individual differences is sensation seeking which is widely studied as the
individual predictor of negative driving behavior (Hennessy, 2011). The other individual
difference is rumination as there is an association between ruminative thoughts and
degradation of driving performance (Suhr & Nesbit, 2013; Pécher, Lemercier, & Cellier,
2011). Thus, the effect of sensation seeking and rumination on driving behavior might
be also studied regarding the concept of mind wandering. The relationship between
mind wandering during driving, and sensation seeking and rumination is explained

below.



1.4 Individual Differences and Driving

1.4.1 Sensation Seeking

Sensation seeking is defined as “a trait defined by the seeking of varied, novel, complex,
and intense sensations and experiences and the willingness to take physical, social, legal
and financial risks for the sake of such experiences” (Zuckerman, 1994, p.27). The
association between sensation seeking and risky driving has been examined widely
(Jonah, 1997) and studies show that people with high sensation seeking scores have a
tendency to speed, to follow too closely, to drive under the influence of alcohol, to
ignore traffic rules, and to pass unsafely (Dahlen & White, 2006; lversan & Rundmo,
2002; Jonah, 1997; Jonah, Thiessen, & Au-Yeung, 2001). Correspondingly, high
sensation seeking is associated with violations during driving (Rimméo & Aberg, 1999).
Additionally, those individuals report lower safety orientation during driving (Lajunen &
Summala, 1996).

As high sensation seekers have a tendency to speed and to follow too closely,
researchers have examined the possible reasons of high sensation seekers’ behavior
while driving (Jonah, 1997). For instance, researchers argued that perceived risk of high
sensation seekers is less than low sensation seekers. Thus, they speed and engage in
risky driving activities due to decreased perceived risk (Horvath & Zuckerman, 1993;
Rosenbloom, 2003). They might also engage in risky driving behavior to experience
thrill of engaging in it (Jonah, 1997). On the other hand, there can be other reasons for
risky driving behavior. People with high sensation seeking can focus on a task better
than those with low sensation seeking (Ball & Zuckerman, 1992). There can be a link
between high sensation seeking and focused attention because high sensation seekers
engage in risky activities, which require focused attention to cues. These risky activities
also arouse their attention and interest (Ball & Zuckerman, 1992). However, high
sensation seekers have also high susceptibility to boredom, especially during a repetitive

task. They might not be better on a sustained attention task. They change their



attentional focus to other stimuli in order to maintain their arousal during a repetitive
task (Ball & Zuckerman, 1992). As people with high sensation seeking have a tendency
to speed and to follow closely, one might speculate that they might increase their speed
to keep their attention on the driving task not to get bored. Speeding requires more
attentional demand and they have also strong attentional ability. Thus, they might speed

to deal with boredom and to satisfy their need of arousal.

A wandering mind while driving leads to higher velocity and shorter headway distance
(Yanko & Spalek, 2014). High sensation seekers also have a tendency to speed and to
follow too closely (Jonah, 1997; Jonah et al., 2001). If the high sensation seekers
increase their speed to keep their attention on the driving task, the driving performance
of high sensation seekers would be affected from mind-wandering episodes inversely.
Because high sensation seekers pay more attention to the driving task during increased
speed, they probably reduce their speed while their minds are wandering. In other words,
their attention would shift from driving task to their internal thoughts and they would
decrease their speed. There is no research investigating the effect of sensation seeking
on driving performance during mind-wandering episodes. Thus, there is a need to
examine whether the effect of sensation seeking and mind wandering on driving

performance would be additive, subtractive, or interactive.
1.4.2 Rumination

Rumination is defined as a repetitive thinking pattern, which happens in many different
emotional and cognitive levels. Ruminative thoughts also include disruptive thoughts
that make person to focus on repetitively and negatively on their emotions (Conway,
Csank, Holm & Blake, 2000). Studies showed that there is an association between
emotional ruminative thoughts and degradation of driving performance (Suhr & Nesbit,
2013; Pécher et al., 2011). A recent epidemiological study also revealed that there is a
relation between extreme mind-wandering episodes with highly distracting content and



responsibility for a motor vehicle crash (Galéra et al., 2012). However, there are no

studies that experimentally examine the effect of rumination on driving performance.

Studies have demonstrated a relationship between depressive rumination and impairment
in executive functioning (Davis & Nolen-Hoeksema, 2000; Philippot & Brutoux, 2008).
Similarly, mind-wandering episodes occur because of failure in executive control,
especially in high attention demanding activities (McVay & Kane, 2010; Randall et al.,
2014). The role of executive control system during mind wandering is to protect
primary-task performance against interference from unrelated thoughts (McVay & Kane,
2010). Thus, one might speculate that as rumination causes impairment in executive
functioning, people who have a tendency to ruminate might have more mind-wandering

episodes compared to those who do not.

These findings indicate that there is a need to investigate the effect of ruminative
thoughts on driving performance during mind-wandering episodes and there is no
research that experimentally investigates this effect. It might be expected that the driving
performance of high ruminators will be affected more by mind-wandering episodes. In
other words, the velocity will be higher and the headway distance will be shorter for

high ruminators compared to that of low ruminators during mind-wandering episodes.
1.5 The Aim of the Study

Simulated driving experiments have shown that mind wandering can be more dangerous
than dual tasking in traffic (Yanko & Spalek, 2014). While drivers engage in a
secondary task, they increase their safety margin by reducing their speed or increasing
their headway distance (Greenberg et al., 2003; Haigney, Taylor, & Westerman, 2000).
On the contrary, drivers cannot compensate for the effect of mind wandering which
results in increased velocity and reduced headway distance (Yanko & Spalek, 2014).
However, few studies have experimentally examined the effect of mind-wandering

episodes on driving performance. Thus, the first aim of the study is to investigate the



impact of mind-wandering episodes on velocity and headway distance using probe-
caught approach similar to Yanko and Spalek (2014).

The second aim of the study is to try to develop a new mind wandering approach, termed
as a pre-post probe approach, to assess both mind wandering and on-task episodes of the
drivers as an alternative to the existing approaches. Self-caught approach requires meta-
awareness of the individuals, which reduces the possibility of detection of all mind-
wandering episodes (Sayette et al., 2009; Smallwood & Schooler, 2006). On the other
hand, probe-caught approach also has disadvantages when used in a dynamic traffic
environment. In probe-caught approach, presenting probes in different time windows
may lead to mind wandering and on-task episodes to be affected by various confounds
which may cause an increased/decreased velocity independent of mental state. Using
temporally close time windows would eliminate the disadvantage of probe-caught

approach.

In the current study, the probe-caught and the self-caught approaches are combined in a
novel way. The experimental task is designed using the probe-caught approach.
However, analysis of the time windows is conducted according to the self-caught
approach. That is if individuals report that their minds were wandering, the time window
before the presentation of the probe is defined as a mind-wandering episode (pre-probe
in mind wandering trails) and the time window after the presentation of the probe is
defined as an on-task episode (post-probe in mind wandering trails). Therefore,
compared episodes occur consecutively. It is hypothesized that mind-wandering
episodes and on-task episodes differ in terms of the driving behavior. Drivers would
have higher velocity and shorter headway distance during the mind-wandering episodes

compared to the on-task episodes.

In order to assess the reliability of the pre-post probe approach, on-task episodes will
also be compared. If individuals report that their minds are on task, the time window
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before the presentation of the probe is defined as pre-probe in on task trails and the time
window after the presentation of the probe is defined as post-probe in on task trails. It is
hypothesized that pre-probe on-task episodes and post-probe on-task episodes will not
differ in terms of the driving behavior since individuals report that they are on task. It
will also support the claim that the observed difference between mind-wandering and

on-task episodes is valid.

The third aim of the study is to examine the effect of sensation seeking and rumination
on the driving performance during mind-wandering and on-task episodes. As sensation
seekers already have a tendency to speed and follow closely, it is predicted that high
sensation seekers will probably reduce their speed and increase their headway distance
during the mind-wandering episodes compared to the on-task episodes. As rumination
includes highly distracting thought content and causes impairment in executive
functioning, it is hypothesized that the driving performance of high ruminative people
will be affected more by the mind-wandering episodes. In other words, the velocity of
high ruminators will be higher and the headway distance will be shorter than that of low

ruminators during mind-wandering episodes.
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CHAPTER 2

METHOD

2.1 Participants

Forty-four university students (11 women, Mage = 24.19 years, SDage = 2.37, age-range =
20-29 years), participated in the study. They either volunteered or received bonus course
credit for participation. The self-reported average annual driving distance for the
previous year was 14615.79 km. (SD = 17429.71, range = 500-80000 km), and the self-
reported number of crashes for the previous 3 years was approximately 2 (M = 2.17, SD
= 1.82, range = 0-10). Only drivers who had more than 3000 km driving experience
participated in the study (Azik, 2015) (see the demographic information of the
participants in Table 1). Data from two participants were excluded due to the failure to

comply with the instructions.
2.2. Materials and Procedure
2.2.1 STISIM Driving Simulator

STISIM Drive® Model 100 Wide Field-of-View Complete System was used as a driving
simulator. The software was STISIMDRIVE-M100W-ASPT. Measures of the dependent
variables (headway distance and velocity) were sampled at 30 Hz and auto-recorded.

2.2.2 Driving Simulator Scenarios

Two driving simulation scenarios were created similar to the Experiment 1 and
Experiment 2 of Yanko and Spalek (2014), except for the braking events of the lead
vehicle. In the Constant Headway (CH) Scenario, there was a constant headway distance

between the participant’s vehicle and the lead vehicle, which made it possible to get an
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unbiased assessment of the velocity of the participant’s vehicle. The headway distance
data was also recorded to verify that the programmed constant headway distance was
maintained at all times by the simulator. In the Constant Velocity (CV) Scenario, the
speed of the lead vehicle was kept constant to get an unbiased assessment of the
headway distance to the lead vehicle. The velocity data was also recorded to verify that

the programmed constant velocity was maintained at all times by the simulator.

Table 1
Demographic Information of the Participants

N Minimum  Maximum Mean SD
Age 42 20 29 24.19 2.371
Driving

38 3500 300000 50928.95 61508.536

Experiences (km)

Annual driving
distance (km) for 38 500 80000 14615.79  17429.713

the previous year

Number of crashes
for the previous 3 42 0 10 2.17 1.820

years

2.2.2.1 Constant Headway Scenario

The simulated driving roadway was a straight two-lane rural road with the length of
24500 km (see Figure 1). There were only two vehicles on the road, which were the lead
vehicle and the participant’s vehicle. Thus, there was no vehicle in the opposing lane.

The simulated driving roadway was intentionally generated to be dull to increase the
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rates of mind wandering experiences (Kane et al., 2007) similar to the driving
environments of both He et al. (2011), and Yanko and Spalek (2014).

The lead vehicle was programmed to preserve a constant 30-meter distance from the
participant’s vehicle during the drive. Therefore, during the experiment, the lead
vehicle’s speed was the same as the participant’s vehicle at all times to preserve the

constant distance between the vehicles.

A probe tone was presented at randomly selected kilometer-points during the drive in
order to assess participants’ attentional focus. Upon hearing the probe tone, the
participants were requested to indicate whether they were mind wandering or attending
to the driving task. They pressed the left button on the steering wheel if they were mind
wandering over the previous ten seconds, and pressed the right button on the steering
wheel if they were focusing on the driving task over the previous ten seconds. In the
driving simulator scenario of Yanko and Spalek (2014), the probe tone for the detection
of mind wandering and on-task episodes were randomly presented. Each probe tone was
presented with the time interval of 60 seconds on average and there were at least 20
seconds between the probe tones. In the current study, the scenario of the STISIM
driving simulator was based on a distance parameter. Thus, each probe tone was
presented in each 1200 meters on average and there were at least 400 meters between the
probe tones. Therefore, there were twenty probes for the each scenario, which lasted
about twenty minutes. As indicated by Yanko and Spalek (2014), the probe tone was
similar to the “caught-probe” which is used in mind wandering studies (Smallwood et

al., 2008) (The CH scenario is given in Appendix B)

2.2.2.2 Constant Velocity Scenario

CV Scenario was generated similar to CH Scenario as described above except for the
programming of the lead vehicle. In this scenario, the lead vehicle was programmed to

preserve a constant speed of 20 m/s during the drive. Thus, the headway distance was
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free to change depending on the participant’s vehicle speed (The CV scenario is given in
Appendix C).
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Figure 1. An example of simulated driving roadway

2.2.3 Sensation Seeking/Risk Taking Scale

Arnett Inventory of Sensation Seeking (AISS) (Arnett, 1994) was validated for the
Turkish sample by Ozkan (2002). Ozkan (2002) also added 4 thrill-seeking/risk taking
items of the Multidimensional Self-Destructive Scale (MSS) (Persing & Schick, 1999)
to AISS in order to measure the risk-taking tendencies of the participants. The scale
included 25 items and two subscales, which were novelty and risk-taking, and intensity.
Participants rated each item on a 4-point Likert-type scale (1 = describes me very well, 2
= describes me somewhat, 3 = does not describe me very well, 4 = does not describe me
at all) (Ozkan, 2002). Participants with lower scores were more likely to have sensation

seeking/risk taking tendencies. In the present study, internal consistency reliability
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coefficients were also calculated, Cronbach’s Alpha = .82 for total score, Cronbach’s
Alpha = .51 for novelty and risk-taking score, and Cronbach’s Alpha = .81 for intensity
score (see Appendix D)

2.2.4 Ruminative Response Scale (RRS)

The scale was developed by Treynor, Gonzalez and Nolen-Hoeksema (2003). The
reliability and validation study of the short version of the RRS for Turkish sample was
conducted by Baker and Bugay (2012). The scale included 10 items with two subscales,
which were brooding and rumination. Participants rated each item on a 4-point Likert-
type scale (1 = never, 2 = seldom, 3 = usually, 4 = always) (Baker & Bugay, 2012).
Participants with higher scores were more likely to have rumination tendency. In the
present study, internal consistency reliability coefficients were also calculated,
Cronbach’s Alpha = .80 for total score, Cronbach’s Alpha = .69 for brooding score, and
Cronbach’s Alpha = .73 for reflection score (see Appendix E).

2.2.5 Procedure

First, informed consent was taken from the participants (see Appendix F). Then,
participants received the instructions about the driving task. Participants were instructed
to observe the speed limit of 70 km/h, which corresponds to 20 m/s, at all times and to
follow the lead vehicle. They were also provided the definition of mind wandering and
on-task episodes via some examples. For instance, thinking of a past, present or future
event, personal problems or concerns, and future plans while engaging in the driving
task could be examples of a wandering mind. Participants were required to press one of
the designated buttons on the steering wheel as soon as possible upon hearing the probe
tone to indicate whether their minds were wandering or not (Instructions are given in
Appendix G). Each participant completed a training drive, which lasted about three
minutes. For the main experiment, participants completed two driving scenarios, each

lasting about twenty minutes. They had a chance to rest between scenarios. The order of
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the scenarios was counter-balanced across the participants. Lastly, participants filled out
a demographic questionnaire including their driving experience (see Appendix H). They
also filled out both the sensation seeking/risk taking and the ruminative response scales.

The study lasted about one hour for each participant.

17



CHAPTER 3

RESULTS

Each participant responded to forty probe-tones during the experiment. The self-reported
mind-wandering (MW) episodes were 14.09 on average (SD = 5.81, range = 3.00 —
24.00). The self-reported on-task (OT) episodes were 25.85 on average (SD = 5.82,
range = 16.00 — 37.00). Thus, participants reported MW episodes 35% of the time.

3.1 Probe-Caught Approach Analyses

Of the 40 probes that the participants heard, the 10-second interval before the probe was

taken as either a MW or an OT episode depending on the participant’s response.

Two dependent variables (velocity and headway distance) were included in the probe-
caught analysis. Mean speed in m/s over the 10-second interval prior to the probe-tone
was stated as the velocity dependent variable (Yanko & Spalek, 2014). Headway
distance was the separation between the lead vehicle and the participant’s vehicle in
meters. Mean headway distance in meters over the 10-second period prior to the probe-
tone was stated as the headway distance dependent variable (Yanko & Spalek, 2014). If
there were less than 10 seconds between two probe-tones due to the increased speed of
the participants, the data from that episode were excluded from the velocity calculation.

Excluded episodes were about 0.24% of the total episodes.

3.1.1 Analyses for the CH Scenario

Data from 2 participants was not included in the analyses, since they did not report any
MW episodes. Two separate one-way within subjects ANOVAs were conducted to

assess the effects of mental state (MW vs. OT) on velocity and headway distance.
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Regarding velocity, contrary to our hypothesis, there was not a significant difference
between MW and OT episodes (M = 20.59 m/s and M = 21. 14 m/s, respectively), F < 1.
In other words, velocity did not differ significantly between MW and OT episodes.
Regarding headway distance, as expected, there was not a significant difference between
MW and OT episodes (M = 29.79 m and M = 29.76, respectively), F(1, 39) = 3.05, p =
.08. Since headway distance was held constant by the simulator, we did not expect any

differences here.
3.1.2 Analyses for the CV Scenario

Headway distance data for seven participants could not be collected and therefore not
included in the analysis. The analysis included data from thirty-five participants. The
lead vehicle had a constant 20 m/s speed. When the CV scenario started, the lead vehicle
was initially displayed on the screen and the longitudinal distance between the lead
vehicle and diver’s vehicle was 40 meters. When the longitudinal distance between the
driver’s vehicle and the lead vehicle reached 30 meters, the lead vehicle started to travel
at a constant speed of 20 m/s (see Appendix C). However, if the acceleration rate of the
driver’s vehicle was too slow, the lead vehicle could not be seen on the display and
headway distance of these participants could not be recorded after a while. This

procedure also resulted in a longer mean headway distance.

A one-way within subjects ANOVA was conducted to assess the effects of mental state
(MW vs. OT) on headway distance. Contrary to our hypothesis, there was not a
significant difference between MW and OT episodes (M = 260.26 m and M = 244.48 m,
respectively), F(1, 34) = 1.22, p = .27. In other words, headway distance did not differ
significantly between MW and OT episodes.

A one-way within subjects ANOVA was conducted to assess the effects of mental state
(MW vs. OT) on velocity. As hypothesized, there was not a significant difference
between MW and OT episodes (M = 19.48 m/s and M = 19.68 m/s, respectively), F(1,
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41) = 1.99, p = .16. Since velocity of the lead vehicle was held constant by the simulator,

we did not expect any differences here.
3.2 Pre-Post Probe Approach Analyses

Two dependent variables (velocity and headway distance) were included in the analyses.
The trial was taken as either a MW or an OT episode depending on the participants’
response. Pre-Probe and Post-Probe mean velocity and mean headway distance were
calculated for both MW and OT episodes. Pre-Probe Velocity was defined as the mean
speed in m/s over the 10-second interval just before the probe-tone (Yanko & Spalek,
2014). Post-probe velocity was defined as the 10-second interval that started 3 seconds
after the onset of the probe. The 3-second time interval that started with the onset of the
probe was not included in the analysis to prevent possible contamination due to
responding to the probe-tones (He et al., 2011). In the study, mean response time to the
probe tones was 1.53 seconds (range = 0 — 4.97). If there were less than 10 seconds
between two probe-tones due to the increased speed of the participants, the data from
that episode were excluded from the velocity calculation. Excluded episodes were about
0.004% of the total episodes. Mean headway distance was calculated using the same

parameters as mean velocity.
3.2.1 Analyses for the CH Scenario

Data from 2 participants was not included in the analyses, since they did not report any
MW episodes. A one-way within subjects ANOVA was conducted to compare velocity
before and after the probe in MW trials. As hypothesized, there was a significant
difference between pre-probe and post-probe velocity in MW trials (M = 20.59 m/s and
M = 20.27 m/s, respectively), F(1, 39) = 5.39, p = .02, rlpz =.12. In other words, pre-
probe velocity was faster than post-probe velocity in MW trials (see figure 2). A one-
way within subjects ANOVA was conducted to compare the headway distance before

and after the probe in MW trials. Even though headway distance was held constant by
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the simulator, there was a significant difference between pre-probe and post-probe
headway distance in MW trials contrary to our expectation, (M =29.79 m and M =
29.80 m, respectively), F(1, 39) = 10.17, p = .01, rlpz =.20. Even though the means of
headway distance were very close to each other, there was a significant difference;
however it was of no practical significance, since the magnitude of the difference was
0.01m.
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Figure 2. Pre-probe and post-probe mean velocity (m/s) in both MW and OT trials.
Error bars show standard error of the mean for each column.

For the OT trials, a one-way within subjects ANOVA was conducted to compare
velocity before and after the probe. As expected, there was not a significant difference
between pre-probe and post-probe velocity in OT trials (M = 21.17 m/s and M = 21.24
m/s, respectively), F < 1. In other words, pre-probe velocity was similar to post-probe
velocity in OT trials (see figure 2). A one-way within subjects ANOVA was conducted
to compare the headway distance before and after the probe in OT trials. As expected,
there was not a significant difference between pre-probe and post-probe headway
distance in OT trials (M = 29.75 m and M = 29.76 m, respectively), F(1, 41) = 2.81, p =
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.10. Since headway distance was held constant by the simulator, we did not expect any

differences here.
3.2.2 Analyses for the CV Scenario

Headway distance data for seven participants could not be recorded and therefore not
included in the analysis, as explained in Section 3.1.2. A one-way within subjects
ANOVA was conducted to compare the headway distance before and after the probe in
MW trials. As hypothesized, there was a significant difference between pre-probe and
post-probe headway distance in MW trials (M = 260.26 m and M = 264.10 m,
respectively), F(1, 34) = 7.77, p = .01, qu = .18. In other words, pre-probe mean
headway distance was significantly shorter than post-probe mean headway distance in
MW trials (see figure 3). A one-way within-subjects ANOVA was conducted to
compare velocity before and after the probe in MW trials. As expected, there was not a
significant difference between pre-probe and post-probe velocity in MW trials (M =
19.48 m/s and M = 19.47 m/s, respectively), F < 1. Since velocity of the lead vehicle
was held constant by the simulator, we did not expect any differences here.

For the OT trials, a one-way within subjects ANOVA was conducted to compare the
headway distance before and after the probe. As expected, there was not a significant
difference between pre-probe and post-probe headway distance in OT trials (M = 244.48
m and M = 245.27 m, respectively), F < 1. In other words, pre-probe mean headway
distance was similar to the post-probe headway distance in OT trials (see figure 3). A
one-way within subjects ANOVA was conducted to compare velocity before and after
the probe in OT trials. As expected, there was not a significant difference between pre-
probe and post-probe velocity in OT trials (M = 19.68 m/s and M = 19.65 m/s,
respectively), F < 1. Since velocity of the lead vehicle was held constant by the

simulator, we did not expect any differences here.
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Figure 3. Pre-probe and post-probe mean headway distance (m) in both MW and OT

trails. Error bars show standard error of the mean for each column.
3.3 Effects of Sensation Seeking on Driving Performance

Median-split was used to group the participants below the median as high sensation
seekers/risk takers, and participants above the median as low sensation seekers/risk
takers. The median-split was also used for the subscales of the Sensation Seeking/Risk
Taking Scale. The median score of the scale was 2.27 (obtained range = 1.36 — 2.95).
The analyses were conducted only for the dependent variable that was not held constant

by the simulator, and was free to change for each scenario.

A 2X2 mixed factorial ANOVA was conducted to compare the effects of mental state
(MW and OT) and sensation seeking/risk taking scores (high-low) on velocity, for the
CH scenario. Contrary to our hypothesis, the main effect of mental state was not
significant, F < 1 (M-MW= 20.59 m/s and M-OT= 21.14 m/s). The main effect of
sensation seeking/risk taking scores was also not significant, F < 1 (M-high = 20.98 m/s

and M-low= 20.75 m/s). However, the interaction effect was significant, F(1, 38) = 7.10,
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p = .01, qu = .15, indicating that the velocity of the participants with high sensation
seeking/risk taking scores was slower during mind-wandering episodes compared to on-
task episodes while the velocity of the participants with low sensation seeking/risk
taking scores was faster during mind-wandering episodes compared to on-task episodes
(see figure 4). Separate 2X2 mixed factorial ANOVAs conducted on the novelty/risk

taking subscale and intensity subscale showed similar results.
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Figure 4. Interaction between sensation seeking and mental state in terms of mean

velocity (m/s). Error bars show standard error of the mean for each column.

A 2X2 mixed factorial ANOVA was conducted to compare the effects of mental state
(MW and OT) and sensation seeking/risk taking scores (high-low) on headway distance,
for the CV scenario. Contrary to our hypothesis, the main effect of mental state was not
significant, F(1, 33) = 1.23, p = .27 (M-MW = 260.61 m and M-OT = 244.59 m). The
main effect of sensation seeking/risk taking scores was also not significant, F <1 (M-
high = 244.49 m and M-low= 260.72 m). The interaction effect was also not significant,
F < 1. Separate 2X2 mixed factorial ANOVAs conducted on the novelty/risk taking

subscale and intensity subscale showed similar results.
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Two separate 2X2 mixed factorial ANOVAs were also conducted using the pre-probe
post-probe approach. Analyses did not yield any significant results except for the main

effect of mental state, as described in Section 3.2.

3.4 Effects of Rumination Tendency on Driving Performance

Median-split was used to group the participants above the median as high ruminative,
and participants below the median as low ruminative. The median-split was also used for
the subscales of the Ruminative Response Scale. The median score of the scale was 2.10
(obtained range = 1.20 — 3.40). The analyses were conducted only for the dependent
variable that was not held constant by the simulator, and was free to change for each

scenario.

A 2X2 mixed factorial ANOVA was conducted to compare the effects of mental state
(MW and OT) and rumination (high-low) on velocity, for the CH scenario. Contrary to
our hypothesis, the main effect of mental state, F < 1 (M-MW= 20.39 m/s and M-OT=
20.89 m/s), the main effect of rumination, F(1, 38) = 1.18, p = .28 (M-high = 21.77 m/s
and M-low = 19.51 m/s) and the mental state X rumination interaction, F < 1 were not
significant. Separate 2X2 mixed factorial ANOVAs conducted on the brooding and

reflection subscales showed similar results.

A 2X2 mixed factorial ANOVA was conducted to compare the effects of mental state
(MW and OT) and rumination (high-low) on headway distance, for the CV scenario.
Contrary to our hypothesis, the main effect of mental state, F < 1 (M-MW = 254.09 m
and M-OT = 240.04 m), the main effect of rumination, F(1, 33) = 2.39, p = .13 (M-high
= 308.96 m and M-low = 185.17 m), and the mental state X rumination interaction, F(1,
33) = 2.04, p = .16 were not significant. Separate 2X2 mixed factorial ANOVAs

conducted on the brooding and reflection subscales showed similar results.
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Two separate 2X2 mixed factorial ANOVAs were also conducted using the pre-probe
post-probe approach. Analyses did not yield any significant results except for the main

effect of mental state, as described in Section 3.2.
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CHAPTER 4

DISCUSSION

The effect of mental state on driving performance (velocity and headway distance) was
examined using both probe-caught mind wandering and novel (pre-post) mind
wandering approach. Additionally, the influences of individual characteristics, namely
sensation seeking and rumination, on driving performance during mind-wandering

episodes were also assessed.

The first aim of the study was to examine the effects of mental state (mind-wandering
vs. on-task episodes) on velocity and headway distance using the probe-caught
approach. However, contrary to our expectations, mind wandering did not cause higher
velocity and shorter headway distances. This result was not consistent with the previous
simulated driving experiments (Cowley, 2013; Yanko & Spalek, 2014). One of the
possible reasons could be the difference between the experimental tasks used in the
previous study and current study. In the current study, there were no braking events of
the lead vehicle in this study, unlike Yanko and Spalek (2014). A previous study
showed that the urgency of the braking event, which is defined as longitudinal distance
travelled by the driver during the braking time of the lead vehicle, significantly affect the
headway distance to the lead vehicle. Additionally, if the braking event is more serious,
the headway distance is longer and deceleration rate is faster just after the braking event
(Schaap, Horst, Arem, & Brookhuis, 2008). In other words, there is an exaggerated
reaction to the sudden events during serious braking events. Considering the findings of
the Schaap et al. (2008), the increased velocity and decreased headway distance during
mind-wandering episodes might be also affected by the braking events of the lead
vehicle in the Yanko and Spalek (2014). Moreover, if the braking events of the lead
vehicle could be defined as serious braking events, this effect should be higher.

Additionally, even though, the time episodes of the probes that included braking events
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were excluded from the analysis of Yanko and Spalek (2014), the consequences of the
braking events (decreased velocity during braking events) might have affected the
results of the study. In other words, if the probes were presented temporally close to the

braking events, this effect would be larger.

The second objective was to examine the effect of mental state (mind-wandering and on-
task episodes) on velocity and headway distance using a novel pre-post probe approach.
As expected, in MW trails, pre-probe mean velocity was significantly higher than post-
probe mean velocity, and pre-probe mean headway distance was significantly shorter
than post-probe mean headway distance. Additionally, in OT trails, there were no
significant differences between pre-post probe episodes in terms of velocity or headway
distance. The OT trails were used as a control condition. It supported the claim that the
observed difference between mind-wandering and on-task episodes is valid. These
findings strengthened the validity of the pre-post probe approach for the simulated
driving experiments. That is, using temporally close time windows might eliminate the
disadvantage of the probe-caught approach, since it helps minimize possible confounds
which may cause an increased/decreased velocity independent from mental state.
Consequently, the pre-post approach provided evidence that mind wandering leads to
higher velocity and shorter headway distance. This result is similar to the previous
findings of Cowley (2013); Yanko and Spalek (2014). Further research should confirm
this finding to validate the pre-post probe approach.

The third objective was to investigate possible individual difference that might affect
driving performance and interact with mental state, namely, sensation seeking and
rumination. Regarding the sensation seeking for the probe-caught approach analyses,
there were not any differences between high and low sensation seekers on the driving
performance. The interaction effect of mental state and sensation seeking was significant
only for velocity. As expected, high sensation seekers were slower during the mind-

wandering episodes compared to the on-task episodes, while low sensation seekers were
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faster during the mind-wandering episodes compared to the on-task episodes. In other
words, when high sensation seekers’ attention focused on the driving, they tended to
drive faster. One might speculate that they increase their speed to keep their attention on
the drive and they might speed to compensate with boredom and to satisfy their need of
arousal. Future research is needed to further examine the reason for the tendency of high
sensation seekers to decrease their speed during mind wandering. However, pre-post
approach did not show this interactive effect of sensation seeking and mind wandering
on velocity. Interaction affect could not be observed as the pre-post approach compares
the temporally close time windows. The other reason might be the small sample size that
cannot be large enough to assess individual differences in pre-post approach.

Regarding the rumination for the probe-caught approach analyses, there were not any
differences between high and low ruminative people on the driving performance. There
were not also any interaction effects. As the frequency of mind wandering and highly
distracting content is related (Galéra et al., 2012), ruminative thoughts may only increase
the rate of mind-wandering episodes independent from changing its effect on the driving
behavior. However, further analyses for the rate of mind-wandering episodes did not
reveal any significant difference between high and low ruminators. Additionally, studies
showed that there is a relationship between especially depressive rumination and
impairment in executive functioning (Davis & Nolen-Hoeksema, 2000; Philippot &
Brutoux, 2008). As mind-wandering episodes occur because of failure in executive
control (McVay & Kane, 2010; Randall et al., 2014), it was expected that people who
have a tendency to rumination would have more mind-wandering episodes compared to
those who do not have a tendency for rumination. However, the relationship between
depressive rumination and impairment in executive functioning cannot be the same for
the participants who have a rumination tendency without a depressive tendency. Further
research will be necessary to test whether rumination is only related with the rate of
mind-wandering episodes or it also affects driving behavior during mind-wandering

episodes.
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In the study, headway distance data for seven participants could not be recorded because
the acceleration rates of the drivers’ vehicles were too slow; the lead vehicle could not
be seen on the display as described in section 3.1.2. Additional examination showed that
all of these seven participants were high ruminators. This evidence shows that
ruminative participants had a tendency to drive slowly. Moreover, the findings of further
preliminary analyses, indicated that participants with low sensation seeking and high
rumination scores tended to follow the lead vehicle from further away compared to

participants with low sensation seeking and low rumination scores.

Furthermore, regarding all individual differences analyses, the sample size might not be
large enough. The analysis might be conducted with a larger sample size. In order to
classify two groups for each individual difference, median-split was used. Instead of
using median-split, quartiles could also be used with a large-enough sample size.

Experience in a task increases the rate of mind wandering (Cunningham et al. 2000).
Although the current study focuses on the effect of mind-wandering episodes rather than
the rate, experience may also be a factor on the driving performance. The study included
only experienced drivers as participants. Therefore, the findings might be different for
the inexperienced drivers. Further research needs to be conducted to examine the effect

of experience on driving performance during mind wandering.

The simulated driving roadway was intentionally generated to be dull to increase the
rates of mind wandering experiences (Kane et al., 2007). Hence, the results might be
considered only for the rural roadways. Antrobus (1968) also thought that heavy
highway traffic would decrease task-irrelevant thoughts. Moreover, the simulated
driving roadway was a straight two-lane road and there were not any curves. The design
of the roadway might interact with the effect of mind-wandering episodes on driving

performance.
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Additionally, in the study, the self-reported mind-wandering episodes were about 35
percent of the study. This frequency of mind-wandering episodes was consistent with the
other driving simulator experiments (Yanko & Spalek, 2014) and studies using

questionnaires (Berthié et al., 2015).

In conclusion, increased mind-wandering episodes are associated with a crash
involvement risk (Berthié et al., 2015; Galéra et al., 2012; Qu et al., 2015). Mind-
wandering episodes also cause impaired driving performance, such as impairment in
monitoring the environment (He at al., 2011), increased speed (Cowley, 2013; Yanko &
Spalek, 2014), decreased headway distance (Yanko & Spalek, 2014), and decreased lane
maintenance performance (Cowley, 2013). Additionally, drivers cannot compensate for
the effect of mind wandering and this makes mind wandering more dangerous than dual-
tasking in traffic (Yanko & Spalek, 2014). These findings of the recent studies and the
current study show the importance of studying the effects of mind wandering on driving.
Thus, information from driving studies on the phenomenon of the mind wandering

would be valuable to identify practical and safety issues in road traffic.
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Appendix B: Constant Headway Scenario

METRIC
-1 Constant Headway
-1 ROAD
-1 Two lane rural road

0, ROAD, 3.66, 2, 1, 1, 0.3, 3.05,3.05, 0.15, 0.15, 30.48, -1, -1, -5, 1.83, -5, 1.83, -30,
3.05, -30, 3.05,0, 0,0, 0, O,

-1 VEHICLE
-1 Constant 30 meters distance between the driver and the lead vehicle
-1 Speed of the lead vehicle is programmed according to the driver

0, V#1, /0, 30,%0, 0, 1

-1 PLAY RECORDING
-1 Beep sound for the probe-caught mind-wandering task

1400, PR, C:\STISIM\SOUND\beep.wav,0, 10,
1800, PR, C:\STISIM\SOUND\beep.wav,0, 10,
3800, PR, C:\STISIM\SOUNDA\beep.wav,0, 10,
4200, PR, C:\STISIM\SOUND\beep.wav,0, 10,
5400, PR, C:\STISIM\SOUNDA\beep.wav,0, 10,
6400, PR, C:\STISIM\SOUNDA\beep.wav,0, 10,
8400, PR, C:\STISIM\SOUNDA\beep.wav,0, 10,
10000, PR, C:\STISIM\SOUNDA\beep.wav,0, 10,
10600, PR, C:\STISIM\SOUND\beep.wav,0, 10,
12000, PR, C:\STISIM\SOUND\beep.wav,0, 10,
13000, PR, C:\STISIM\SOUND\beep.wav,0, 10,
14200, PR, C:\STISIM\SOUND\beep.wav,0, 10,
15000, PR, C:\STISIM\SOUND\beep.wav,0, 10,
16800, PR, C:\STISIM\SOUND\beep.wav,0, 10,
17600, PR, C:\STISIM\SOUND\beep.wav,0, 10,
19400, PR, C:\STISIM\SOUND\beep.wav,0, 10,
20600, PR, C:\STISIM\SOUND\beep.wav,0, 10,
21200, PR, C:\STISIM\SOUND\beep.wav,0, 10,
22800, PR, C:\STISIM\SOUND\beep.wav,0, 10,
23600, PR, C:\STISIM\SOUND\beep.wav,0, 10,

41



-1 DA

-1 Participants cannot see the DA symbols (Configuration)
-1 to get the mind-wandering responses

-1 DA figure is changed to black color!

-

o)

o

S

o
000000000000

-1 BSAV DATA

0, BSAV,1, 0.099, MW1,1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
1400, ESAV

1401, BSAV,1, 0.099, MW21, 2, 3,4,5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
1800, ESAV

1801, BSAV,1, 0.099, MW3,1, 2, 3,4,5,6,7, 8, 9, 10, 11, 12, 13,

17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
3800, ESAV
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3801, BSAV,1, 0.099, MW4,1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
4200, ESAV

4201, BSAV,1, 0.099, MW5,1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
5400, ESAV

5401, BSAV,1, 0.099, MW6,1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
6400, ESAV

6401, BSAV,1, 0.099, MW7,1, 2, 3,4,5,6, 7,8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
8400, ESAV

8401, BSAV,1, 0.099, MW8,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
10000,ESAV

10001,BSAV,1, 0.099, MW9,1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
10600,ESAV

10601,BSAV,1, 0.099, MW10,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
12000,ESAV

12001,BSAV,1, 0.099, MW11,1, 2, 3,4,5,6, 7,8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
13000,ESAV

13001,BSAV,1, 0.099, MW12,1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
14200,ESAV

14201,BSAV,1, 0.099, MW13,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
15000,ESAV

15001,BSAV,1, 0.099, MW14,1, 2, 3,4,5,6, 7, 8, 9, 10, 11, 12, 13,

17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
16800,ESAV
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16801,BSAV,1, 0.099, MW15,1, 2, 3,4,5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
17600,ESAV

17601,BSAV,1, 0.099, MW16,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
19400,ESAV

19401,BSAV,1, 0.099, MW17.1, 2, 3,4,5,6,7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
20600,ESAV

20601,BSAV.1, 0.099, MW18,1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
21200,ESAV

21201,BSAV,1, 0.099, MW19,1, 2, 3,4,5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1

22800,ESAV

22801,BSAV.1, 0.099, MW20,1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1

23600,ESAV

23601,BSAV,1, 0.099, MW21,1, 2, 3,4,5,6, 7,8, 9, 10, 11, 12, 13,

17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
24500,ESAV

-1 END

24500, ES
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Appendix C: Constant Velocity Scenario

METRIC
-1 Constant Velocity
-1 ROAD
-1 Two lane rural road
0, ROAD, 3.66, 2,1, 1, 0.3, 3.05,3.05, 0.15, 0.15, 30.48, -1, -1, -5, 1.83, -5, 1.83, -
30, 3.05, -30, 3.05, 0,0,0,0,0,

-1 LEAD VEHICLE

-1 the lead vehicle was initially displayed on the screen and the longitudinal distance ----
1 between the lead vehicle and diver’s vehicle was 40 meters. When the longitudinal ---1
distance between the driver’s vehicle and the lead vehicle reached 30 meters, the ----- 1
lead vehicle started to travel at a constant speed of 20 m/s.

0, V#1,0,40,%0,1,1, 30{4},*0, 20, 1

-1 PLAY RECORDING
-1 Beep sound for the probe-caught mind-wandering task

1400, PR, C:\STISIM\SOUND\beep.wav,0, 10,
1800, PR, C:\STISIM\SOUND\beep.wav,0, 10,
3800, PR, C:\STISIM\SOUNDA\beep.wav,0, 10,
4200, PR, C:\STISIM\SOUND\beep.wav,0, 10,
5400, PR, C:\STISIM\SOUNDA\beep.wav,0, 10,
6400, PR, C:\STISIM\SOUNDA\beep.wav,0, 10,
8400, PR, C:\STISIM\SOUNDA\beep.wav,0, 10,
10000, PR, C:\STISIM\SOUND\beep.wav,0, 10,
10600, PR, C:\STISIM\SOUND\beep.wav,0, 10,
12000, PR, C:\STISIM\SOUND\beep.wav,0, 10,
13000, PR, C:\STISIM\SOUND\beep.wav,0, 10,
14200, PR, C:\STISIM\SOUND\beep.wav,0, 10,
15000, PR, C:\STISIM\SOUND\beep.wav,0, 10,
16800, PR, C:\STISIM\SOUND\beep.wav,0, 10,
17600, PR, C:\STISIM\SOUND\beep.wav,0, 10,
19400, PR, C:\STISIM\SOUND\beep.wav,0, 10,
20600, PR, C:\STISIM\SOUND\beep.wav,0, 10,
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21200, PR, C:\STISIM\SOUND\beep.wav,0, 10,
22800, PR, C:\STISIM\SOUND\beep.wav,0, 10,
23600, PR, C:\STISIM\SOUND\beep.wav,0, 10,
-1 DA
-1 Participants cannot see the DA symbols (Configuration)
-1 to get the mind-wandering responses
-1 DA figure is changed to black color!

-

o

o

e

S
O00DU0U0O000O00000

-1 BSAV

0, BSAV,1,0.099, MW1,1, 2, 3,4,5,6, 7, 8,9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
1400, ESAV

1401, BSAV,1, 0.099, MW2,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
1800, ESAV

1801, BSAV,1, 0.099, MW3,1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13,

17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
3800, ESAV
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3801, BSAv,1, 0.099, MW4,1, 2, 3,4,5,6,7, 8,9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
4200, ESAV

4201, BSAV,1, 0.099, MW5,1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
5400, ESAV

5401, BSAV,1, 0.099, MW6,1, 2, 3,4,5,6, 7, 8,9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
6400, ESAV

6401, BSAV,1, 0.099, MW7,1, 2, 3,4,5,6,7, 8,9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
8400, ESAV

8401, BSAV,1, 0.099, MW8,1, 2, 3,4,5,6, 7, 8,9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
10000,ESAV

10001,BSAV,1, 0.099, MW9,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
10600,ESAV

10601,BSAV,1, 0.099, MW10,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
12000,ESAV

12001,BSAV,1, 0.099, MW11,1, 2, 3,4,5,6,7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
13000,ESAV

13001,BSAV,1, 0.099, MW121, 2, 3,4,5,6,7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
14200,ESAV

14201,BSAV,1, 0.099, MW13,1, 2, 3,4,5,6,7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
15000,ESAV

15001,BSAV,1, 0.099, MW14,1, 2, 3,4,5,6,7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
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16800,ESAV

16801,BSAV,1, 0.099, MW15,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
17600,ESAV

17601,BSAV,1, 0.099, MW16,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
19400,ESAV

19401,BSAV,1, 0.099, MW17,1, 2, 3,4,5,6, 7,8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
20600,ESAV

20601,BSAV,1, 0.099, MW18,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
21200,ESAV

21201,BSAV,1, 0.099, MW19,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1

22800,ESAV

22801,BSAV,1, 0.099, MW20,1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1

23600,ESAV

23601,BSAV,1, 0.099, MW21,1, 2, 3,4, 5,6, 7,8, 9, 10, 11, 12, 13,

17,23,24,26,27,28,30,31,32,35,36,40,44,45,47,48,50,19,46#1
24500,ESAV

-1 END

24500, ES
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Appendix D: Sensation Seeking/Risk Taking Scale

HEYECAN ARAMA OLCEGI

Liitfen asagidaki ifadelerin, sizin icin ne kadar dogru ya da yanhs oldugunu uygun
rakami daire icine alarak belirtin.

= Z =z
e |04 o> -
1. | Yabanci ililkeden biriyle evlenmek ilgimi ¢ekerdi. 1 2 3 4
2. | Cok cazip bir teklif i alsam bile bilmedigim bir yere 1 3
taginmak istemem.
3. | Uzun bir kuyrukta beklemek zorunda kaldigimda, 1 2 3 4
genellikle sabirliyimdir.
4. |Yola ya da tatile planl bir sekilde ¢ikmak yerine orada 1 2 3 4
aklima estigi gibi davranmak isterim.
5. |Korku ve gerilim filmlerinden hoglanmam. 1 2 3 4
6. |Bilmedigim ilaci asla kullanmam. 1 2 3 4
7. | Luna parka gidecek olsam en hizli araglara binmeye 1 2 3 4
bayilirdim.
8. |Cok uzak ve hig bilinmeyen yerlere seyahat etmeyi 1 2 3 4
isterdim.
9. |Risk alma egilimim vardir. 1 2 3 4

10. | Yiiksek bir yerden ya da bir ugurumdan asagiya bakmak 1 2 3 4
hosuma gider.

11. | Icinde patlama ve carpisma sahneleri bol olan macera 1 2 3 4
filmlerden hoslanirim.

12. | Gelecegi diisiiniip para biriktirmek yerine, giiniimii glin 1 2 3 4
ederek yasamay tercih ederim.

13. | Calisirken radyo ya da televizyonun hep ag¢ik olmasini 1 2 3 4
isterim.

14. | Yakimimda bir kavga, yangin ya da kaza oldugunda hemen | 1 2 3 4
gidip bakmak isterim.

SN

15. | Yeni insanlarla tanigmaktan hoslanirim. 1 2 3

=
N
w
EaN

16. | Ani kararlar alirim.

o

17. | Eger bir gezegene ya da aya bedava gitmek miimkiin 1 2 3
olsaydi, ilk ben isterdim
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18.

Ev esyalarinin yerini siirekli olarak degistirmekten
hosglanirim

19.

Yeni yiyecekleri denemek yerine bildigim yiyecekleri
tercih ederim.

20.

Az param oldugunda bile sans ve talih oyunlarini
oynamak isterim.

I

21.

Heyecanli islere bayilirim.

22.

Bilinmeyen bir yeri kesfeden ilk kisi olmayi ¢ok isterdim.

23.

Tehlikeli bile olsa yeni seyler denemek isterim

24.

Cok yiikesek yerlere tirmanmaktan hoslanirim

25.

Yiiksek sesle miizik dinlemekten hoslanirim.

N R e

NININININ

WwWwwwlw

RIS
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Appendix E: Ruminative Response Scale (RRS)

Insanlar kétii bir deneyim yasadiklarinda bir siirii farkli sey yapar ya da diisiiniirler.
Liitfen asagidaki ciimleleri okuyup, son iki hafta i¢inde, belirtilenleri ne kadar siklikla
yaptiginiz1 isaretleyiniz. Liitfen, ne yapmaniz gerektigini degil, ger¢ekte ne yaptiginizi
belirtiniz.

=
= = c
=
g = %
= c £
2 |g |& |2
o - @ [=) (D]
= o |©O | T
1. | “Bunu hak etmek i¢in ne yaptim diye” ne siklikla 1 2 3 4
diisiiniiyorsunuz?
2. | Son zamanlarda yasadiginiz olaylar1 analiz edip “Kendimi |1 2 3 4
niye bdyle iizgiin hissediyorum?” diye ne siklikla
diisiiniiyorsunuz?
3. | “Niye bu sekilde bir tepki gosteriyorum?” diye ne siklikla |1 2 3 4
diistinliyorsunuz?

4. |Bir koseye cekilip “Neden bu sekilde hissediyorum?” diye |1 2 3 4
ne siklikla diistiniiyorsunuz?

5. |Ne siklikla, diislincelerinizi yazip, ¢oziimlemeye ve 1 2 3 4
anlamaya ¢alisiyorsunuz?

6. |Son zamanlarda yasadiginiz olaylar hakkinda “Keske daha | 1 2 3 4
1yi sonuglansaydi” diye ne siklikla diisiiniiyorsunuz?

7. |“Niye benim problemlerim var da, diger insanlarin yok?” |1 2 3 4
diye ne siklikla diigiiniiyorsunuz?
8. |“Neden olaylar1 daha iyi idare edemiyorum” diye ne 1 2 3 4

siklikla diislinliyorsunuz?

9. |Kisilik 6zelliklerinizi analiz edip “Kendimi niye boyle 1 2 3 4
lizgiin hissediyorum?* diye ne siklikla diigiinliyorsunuz?”

10. | Ne siklikla tek basiniza bir yere gidip duygularinizi 1 2 3 4
anlamaya ¢aligtyorsunuz?
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Appendix F: Informed Consent Form

Goniillii Katilm Formu
Bu arastrma ODTU Trafik ve Ulasim Psikolojisi &grencilerinden Ceyda Diindar
tarafindan Trafik ve Ulasim Psikolojisi Yiksek Lisans Tezi kapsaminda
yiritilmektedir. Calismanin amaci, bazi durumsal ve bireysel Ozelliklerin siiriis
tizerindeki etkisini arastirmaktir. Calismada kimlik belirleyici herhangi bir bilgi
istenmemektedir. Toplanan veriler gizli tutulacak ve sadece arastirmacilar tarafindan
degerlendirilecektir. Elde edilecek bilgiler sadece toplu sonuglar olarak bilimsel

yayimlarda kullanilacaktir. Aragtirmay1 tamamlamaniz ortalama bir saat siirecektir.

Calisma genel anlamda kisisel rahatsizlik verecek bir etkilesim icermemektedir. Ancak,
katilim sirasinda herhangi bir nedenden dolay1 kendinizi rahatsiz hissederseniz veya
devam etmek istemezseniz ¢alismay1 birakmakta tamamen serbestsiniz. Bu g¢alismaya
katiliminiz i¢in simdiden ¢ok tesekkiir ederiz. Calisma hakkinda daha fazla bilgi almak
igin ODTU Psikoloji Béliimii dgrencilerinden Ceyda Diindar (Oda: BZ08, Tel: 0312
210 31 54, E-posta: cedundar@gmail.com) veya 6gretim iiyelerinden Dog. Dr. Mine
Misirlisoy (Oda: B127, Tel: 0312 210 51 07, E-posta: mmine@metu.edu.tr) veya
ogretim iiyelerinden Dog. Dr. Tiirker Ozkan (Oda: B123, Tel: 0312 210 51 18, E-posta:

ozturker@metu.edu.tr) ile iletisim kurabilirsiniz.

Bu c¢alismaya tamamen goniillii olarak katilyyorum ve istedigim zaman
tamamlamadan c¢alismayr birakip calismadan ¢ikabilecegimi biliyorum. Verdigim

bilgilerin bilimsel amach yayinlarda kullanilmasini kabul ediyorum.

Evet, katilmay1 kabul ediyorum

Hayr, katilmay: kabul etmiyorum
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Appendix G: Instructions

KART 1

Calismamiza Hosgeldiniz.

Sizden oOncelikle iki asamadan olusan bir alistirma boliimiinii siirticii simiilatoriinde

tamamlamanizi isteyecegiz.

Bunun ardindan ¢alismamizin asil kismina gegecegiz. Bu kisimda her biri 20 dakika
stirecek olan iki agamali bir siiriis gérevini tamamlamanizi isteyecegiz. Siiriis gorevini
gerceklestirirken gercek hayatinizda trafikte nasil ara¢ kullaniyorsaniz o sekilde

kullanmanizi ve trafik kurallarina uymanizi bekleyecegiz.

Siirtis gorevinde sizin kullandiginiz aracin 6niinde baska bir ara¢ bulunacaktir. Sizden
istenen kendi seridinizden ¢ikmadan, size gére gilivenli bir takip mesafesini koruyarak

ontiniizdeki araci takip etmenizdir. Liitfen 6ndeki araci sollamayiniz. Kullandiginiz

yolun hiz siir1 70km/saat’tir. Bu hiz sinirina miimkiin oldugu kadar uymaya ¢alisiniz.
KART 2

Siiriis gorevi sirasinda ara sira bir “BIP” sesi duyacaksiniz. Sizden istenen bu BIP sesini
her duydugunuzda, direksiyonun iki tarafinda isaretli tuslarin da yardimiyla, aklinizin

suriis gorevinde olup olmadigini bildirmenizdir.

“Aklimizin baska bir yere gitmesi”

Bazen bir isle ugrasirken (6rn: bir yazi okurken, ders dinlerken ya da film seyrederken)
bir anda kendinizi ugrastiginiz isle ilgili olmayan bir sey diisiiniitken ya da hayal
ederken bulabilirsiniz. Baska bir deyisle akliniz baska bir yere gitmis veya odaklanmis

olabilir.
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Benzer bir durum ara¢ kullanirken de basiniza gelebilir. Akliniz zaman zaman siiriis
gorevi ile ilgisiz baska bir yere gitmis, odaklanmis olabilir. Ornegin, yasamis oldugunuz
gecmis bir olayl, yakin veya uzak gelecek planlarinizi ya da kisisel problemlerinizi

diistinebilir, hayal edebilirsiniz.
KART 3
Tekrar etmek gerekirse, sizden istenen BIP sesini her duydugunuzda:

e aklmz siiriis gorevinde ise ve goreve odaklanmigsaniz direksiyon iizerinde

isaretlenmis SAG tusa.

e aklmz baska bir vere gitmis ise veya herhangi bir sey diisiinmediginizi

hissediyorsaniz direksiyon lizerinde igaretlenmis SOL tusa basmanizdir.

Herhangi bir sorunuz var m1?

Eger yoksa simdi alistirma gorevine baslayabiliriz.
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Appendix H: Demographic Information Form

1) Yasiniz: 2) Cinsiyetiniz: Kadin __ Erkek

3) Ne kadar siiredir ehliyet sahibisiniz? (yil) 4) Gegen yil kag km arag¢ kullandiniz?
5) Ehliyetinizi aldiginizdan bu yana kag¢ km arag kullandiniz?

6) En sik kullandiginiz arag tiirii (ticari, binek, vs):

7) Son ii¢ y1l icerisinde siiriicii olarak basinizdan gecen kaza sayisi (en ufak
carpismalari dahi sayarak) kagtir?

8) Son ii¢ y1l icerisinde, siiriicii olarak basinizdan gegen aktif kaza (sizin bir araca
yayaya veya nesneye carptiginiz kazalar) sayisi kagtir?

9) Son ii¢ y1l icerisinde, siiriicii olarak basinizdan gegen pasif kaza (bir baska arag
stiriiclisiiniin size carptig1 kazalar) sayis1 kagtir?

10) Son ii¢ y1l icerisinde, asagida verilen her bir trafik ceza tiirii ile kag kere

cezalandirildiniz?
e a) Park cezasi

b) Hatal1 sollama cezas1

¢) Asir1 hiz cezasi

e d) Kirmizi 1s1kta gegme cezasi

e) Diger cezalar

11) Iyi kosullar altinda otobanda kag kilometre hizla gitmeyi tercih edersiniz? (Km/saat)

12) 1yi kosullar altinda sehir i¢i yollarda kag kilometre hizla gitmeyi tercih
edersiniz? (Km/saat)

13) Normal bir seyahatinizde kendinizi diger siiriiciilerle kiyaslayiniz. Sollandiginizdan

daha fazla sollama yapiyor musunuz?

e Sollandigimdan daha az sollama yaparim.

e  Sollandigim kadar da sollama yaparim.

e Sollandigimdan daha fazla sollama yaparim.
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Appendix I: Turkish Summary

Zihinsel Dalginhik (Mind Wandering) Fenomeni

Zihinsel dalginlik, yonetimsel kontroliin birincil gorevden kisisel hedeflerle ilgili
diisiincelere yonelmesi olarak tanimlanmistir (Smallwood & Schooler, 2006).
Literatiirde bir¢cok farkli isimle anilan zihinsel dalginlik icin ‘yapilan isle alakali
olmayan diisiince’, ‘gorev dis1 diisiince’, ‘gorev dist dikkat’, ‘uyartidan bagimsiz
diisiince’ (Randall, Oswald, & Beier, 2014), ‘cevreyi fark etmeme’ (Smallwood,
McSpadden & Schooler, 2007) ve ‘dalginlik’ (Schacter, 2001) gibi terimler
kullanilmaktadir. Zihinsel dalginlik fenomeni son yillarda tek bir terimle adlandirilmaya
baslanmistir ve bu durum arastirmacilarin dikkatini daha da ¢ok g¢ekerek bu konu ile
ilgili aragtirmalarin sayisint arttirmistir (Randall ve ark., 2014).

Zihinsel dalginlik iceren siire diliminde; bireylerin dikkati, kisinin kendisine iliskin
diisiincelere yani yapilan birincil gorev ile ilgili olmayan diisiincelere kendiliginden
yonelir. Bunlara ornek olarak, gelecek ile ilgili planlar, ge¢cmiste yasananlar ve
tecriibeler verilebilir (Smallwood, 2013). Bu durumun tersine, birincil gorevle ilgili olan
stire diliminde, bireylerin dikkati yapilan birincil gorev iizerinde yogunlagmaktadir
(Randall ve ark., 2014; Smallwood, 2013). Zihinsel dalginlik biiyiik ¢ogunlukla ileriye
doniik kisisel problemler lizerine yogunlagmayr igermektedir (Smallwood, Nind, &
O’Connor, 2009). Bu durum, Mooneyham ve Schooler’in (2013) zihinsel dalginligin
otobiyografik gelecek planlamasi1 gibi c¢esitli faydalarinin olabilece§i ¢ikarimini
yapmasinda etkili olmustur. Buna ek olarak, zihinsel dalginligin miktar1 daha az dikkat
ve daha az isleyen bellek yiikii gerektiren birincil gorevler s6z konusu oldugunda
artmaktadir (Forster & Lavie, 2009; McVay & Kane, 2010; Teasdale, Proctor, Lloyd, &
Baddeley, 1993). Boylece, bireyler 6zellikle daha az dikkat gerektiren birincil gorevler
sirasinda  gerceklesen  zihinsel dalginliktan ileriye doniik planlar  kurarak

faydalanabilirler (Mooneyham & Schooler, 2013).
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Cesitli faydalar1 oldugu gozlemlenen zihinsel dalginligin aym1 zamanda da cesitli
zararlar1 oldugu gozlemlenmistir. Zihinsel dalginlik, dis ¢evrede gerceklesen olaylarin
gbzlemlenmesinde performans diisiikliigiine neden oldugu gibi (Smallwood, Beach,
Schooler, & Handy, 2008) birincil gorev performansinda da performans diisiisiine neden
olmaktadir (Mooneyham & Schooler, 2013; Smallwood & Schooler, 2006). Zihinsel
dalginligin bu zararlar1 okudugunu anlama (Franklin, Smallwood, & Schooler, 2011,
Reichle, Reineberg, & Schooler, 2010; Smallwood, McSpadden, & Schooler, 2008) ve
hafiza (Carriere ve ark., 2008) gibi ¢esitli laboratuvar gorevlerinde gozlemlenmistir.
Ozetle, zihinsel dalgmligin birincil gorevde performans diisiikliigiine sebebiyet verdigi

bulunmustur.
Zihinsel Dalginhgimn Olgiilmesi

Diisiince orneklemesi (thought-sampling) ve geriye yonelik sorgulama (retrospective
questioning) zihinsel dalgnligi 6lgmek igin gelistirilmis yontemlerden ikisidir
(Smallwood & Schooler, 2006). Bireysel raporlama (self-caught) ve uyaran tonu sonrasi
raporlama (probe-caught) olmak iizere iki alt kategorisi olan diisiince Orneklemesi
ampirik ¢alismalarda kullanilmaktadir (Schooler ve ark., 2011; Smallwood & Schooler,
2006). Bireysel raporlama yonteminde, kisilerin kendi zihinsel dalginliklarim
gozlemlemeleri ve diisiincelerinin birincil gorevden uzak oldugunu fark ettikleri anda
bunu rapor etmeleri gerekmektedir (Schooler ve ark., 2011; Smallwood & Schooler,
2006). Bu nedenle, bireysel raporlama yontemi zihinsel dalginligin farkindaligim
gerektirmektedir (Cunningham, Scerbo, & Freeman, 2000; Smallwood & Schooler,
2006). Bu da bireysel raporlama yonteminin gegerli ve dogrulanmis bir yontem olmasina
ragmen zihinsel dalgilik durumlarmin hepsini rapor etmeyi engelleyebilir (Sayette,
Reichle, & Schooler, 2009; Smallwood & Schooler, 2006). Uyaran tonu sonrasi
raporlama yontemi ise kisilere rastlantisal olarak uyaranlar verildiginde zihinsel
durumlarini (zihinsel dalginlik veya gorev) rapor etmelerini igerir (Schooler, Reichle, &

Halpern, 2005; Schooler ve ark., 2011; Smallwood & Schooler, 2006). Bu nedenle
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uyaran tonu sonrasi raporlama yoOntemi gorev dist diisiinceleri farkindaligina gerek
olmaksizin zihinsel dalginlig1 tespit edebilmektedir (Schooler ve ark., 2005; Smallwood

& Schooler, 2006).

Bireysel raporlama yonteminde birey raporu oOncesindeki zaman dilimine zihinsel
dalginlik dilimi (mind-wandering episode) ve sonrasindaki zaman dilimine ise gorev
dilimi (on-task episode) adi verilmistir (Cunningham ve ark., 2000). Uyaran tonu sonrasi
raporlama yonteminde ise uyarana cevap olarak kisi zihinsel dalginlik yasadigini
belirtirse uyaran oncesindeki zaman dilimi zihinsel dalginlik dilimi (mind-wandering
episode) adi verilmistir. Bunun aksine eger uyarana cevap olarak kisi diislincelerinin
gorev ile ilgili oldugunu belirtirse uyaran oncesindeki dilim gorev dilimi (on-task
episode) olarak adlandirilir (Smallwood ve ark., 2008; Smallwood, McSpadden, Luus, &
Schooler, 2007). Kullanilan zaman dilimlerinin siiresi deneyden deneye degismektedir
(Cunningham ve ark., 2000; Smallwood ve ark., 2008; Smallwood ve ark., 2007).

Zihinsel Dalginhk Uzerine Yapilan Siiriis Calismalari

Zihinsel dalginhigin siirlis lizerindeki etkisi ile ilgili ilk ampirik ¢alisma He ve ark.
(2011) aittir. Ondeki aracin giivenli bir mesafede takip edilmesinin istenildigi bu calisma
siriiciiler hem hi¢ riizgarin olmadig yol kosullarinda hem de riizgarin oldugu yol
kosullarinda siiriislerini gerceklestirmislerdir. Zihinsel dalginligi 6lgmek icin bireysel
raporlama yontemi kullanilmistir. Calisma sonuglar riizgarsiz yol sartlarinda siiriiciilerin
daha ¢ok zihinsel dalginlik yasadiklarini ve bu da daha ¢ok riizgarli kosullarin daha ¢ok
dikkat gerektirdigini gostermektedir. Zihinsel durumun hizin standart sapmasi harig,
enlemsel kontrol (serit pozisyonu) veya boylamsal kontrol (hiz, takip mesafesi) iizerinde
ana etkisi bulunmadigr goriilmiistiir. Hizin standart sapmasi, goérev diliminde zihinsel
dalginlik dilimine oranla daha fazla olmustur. Ayrica, stiriiciilerin zihinsel dalginlik
diliminde dikiz aynalarin1 daha az kontrol etmeleri zihinsel dalginlik diliminin ¢evrenin

gozlemlenmesini olumsuz etkileyebilecedi sonucunu vermistir (He ve ark., 2011). Hiz
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ve takip mesafesinde 6nemli bir fark bulunamamasini He ve ark. (2011) calismanin
deney sirasindaki gorevden kaynaklanmig olabilecegini belirtmistir ¢iinkii siirticiilerden
ayni zamanda arkadan takip eden araca da giivenli bir takip mesafesi birakmalari
istenmistir. Yanko ve Spalek (2014) ise uyaran tonu sonrasi raporlama yoOntemini
kullanarak yaptiklari ¢alismada zihinsel dalginlik diliminde gorev dilimine oranla hizin
arttigimi ve takip mesafesinin kisaldigin1 gozlemlemislerdir. Buna ek olarak, ayni
calismada zihinsel dalginlik diliminde siiriiciilerin ikincil gorev iceren siirlislerde
gozlemlendigine benzer olarak ani olaylara tepki verme siirelerinin arttig1
gozlemlenmistir (Yanko & Spalek, 2014). Bu durumun aksine hiz ve takip mesafesi
acisindan ulasilan sonuglar ikincil gorev igeren siiriislerden farkli sonuglar ortaya
cikarmigtir. Siirliciiler ikincil gorev igeren siirlislerde giivenlik payini arttirmak i¢in
hizlarim1 azaltirken (Haigney, Taylor, & Westerman, 2000) takip mesafelerini
arttirmiglardir (Greenberg ve ark., 2003). Cowley (2013) ise siiriicelerin 6z-ayrimsama
olmaksizin zihinsel dalginlik sirasinda hizlarmi arttirdiklarini ve serit muhafazasinin
diistiigiinii gdzlemlemistir. Ozetle, bu ampirik calismalar zihinsel dalgmligm siiriis
performansinda diismeye neden oldugunu gostermektedir. Zihinsel dalginligin siiriis
performansina olan etkisi degerlendirildiginde zihinsel dalginlik sirasinda siiriis
performansini etkileyen baska etkenler olabilecegi de diisiiniilebilir. Heyecan-uyaran
arama, narsizm ve saldirganlik gibi bireysel farkliliklarin siiriicii davranisin etkiledigini
gosteren calismalar (Hennessy, 2011; Lustman, Wiesenthal, & Flett, 2010) dikkate
alindiginda bireysel farkliliklarin zihinsel dalginlik sirasinda siiriis performansinin
sonuglari etkileyebilecek etkenlerden biri olabilecegi diisliniilebilir. S6z konusu
bireysel farkliliklardan heyecan-uyaran arama ve ruminasyonun siiriicii davranigi

tizerindeki etkisi zihinsel dalginlik kavramiyla iligkili olarak caligilabilir.
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Bireysel Farkhiliklar
Heyecan-Uyaran Arama

Heyecan-uyaran arama ile riskli siiriis arasindaki iligski genis bir sekilde ¢aligilmis olup
(Jonah, 1997) ¢alismalar heyecan-uyaran arama egilimi yiiksek olan kisilerin hiz yapma,
daha yakin takipte bulunma, alkollii ara¢ kullanma, trafik kurallarmi ihlal etme ve
emniyetsiz sollama yapma egilimlerinin daha fazla oldugunu gostermistir (Dahlen &
White, 2006; Iversan & Rundmo, 2002; Jonah, 1997; Jonah, Thiessen, & Au-Yeung,
2001). Bununla paralel olarak heyecan-uyaran arama, ihlaller (Rimmé & Aberg, 1999)
ve daha diisiik gilivenlik oryantasyonu ile iliskilendirilmistir (Lajunen & Summala,
1996). Arastirmacilar, heyecan-uyaran arayan kisilerin siirlis sirasindaki davranislarinin
nedenlerini arastirmis ve cesitli tezler ortaya koymuslardir (Jonah, 1997). Ornegin,
heyecan-uyaran aramanin yiiksek oldugu kisilerde algilanan riskin, heyecan-uyaran
aramanin diisiik oldugu kisilere oranla daha az olmasidir (Horvath & Zuckerman, 1993;
Rosenbloom, 2003). Riskli siirlis gergeklestiren bu kisilerin riskli davraniglar nedeniyle
duyulan macera hissini tecriibe etmek istemeleri de ayr1 bir sebep olarak bulunmustur
(Jonah, 1997). Diger taraftan riskli siiriis davramiginin farkli nedenleri de olabilir.
Heyecan-uyaran aramanin yiiksek oldugu kisiler diisiik olan kisilere oranla herhangi bir
goreve daha iyi odaklanabilmektedirler (Ball & Zuckerman, 1992). Heyecan-uyaran
aramanin yiksek oldugu kisilerin yogunlagsmis dikkat gerektiren riskli aktivitelerle
ugragsmalarinin yogunlasmis dikkat ile heyecan-uyaran arama arasinda bir baglanti
olabilecegini gosterdigi sodylenebilir. Nitekim bu aktiviteler s6z konusu kisilerin
dikkatlerini ve ilgilerini arttirmaktadir (Ball & Zuckerman, 1992). Bunun yani sira
heyecan-uyaran aramanin yiiksek oldugu kisilerin ozellikle tekrar igeren gorevlerde
stkilmaya olan yatkinliklar1 daha yliksektir. Bunlar goz o6nlinde bulunduruldugunda
heyecan-uyaran aramanin yiiksek oldugu kisilerin daha ¢ok dikkat gerektirecek sekilde
hizlarin1 arttirmalarin1 ve takip mesafelerini kisaltmalarin1 dikkatlerini siirlis gérevinde

canli tutabilmek amaciyla sikilmamak adma yaptiklari One siiriilebilir. Eger Ki
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dikkatlerini toplamak i¢in hizlarini arttirip takip mesafesini azaltiyorlarsa bu durumda
zihinsel dalginlik sirasinda hizlarini azaltip takip mesafesini arttiracaklar1 diisiiniilebilir.
Diger bir deyisle dikkatleri siiriisten uzaklasip igsel diisiincelere yogunlastiginda
hizlarim1 digiirecek takip mesafelerini arttiracaklardir. Heyecan-uyaran aramanin
zihinsel dalginlik ile iligkisini inceleyen hi¢ bir ¢alismanin bulunmamasi bu konuda

yapilacak aragtirmalar1 gerekli kilmaktadir.

Ruminasyon

Tekrarlayan diisiince kaliplart olarak tanimlanabilecek olan ruminatif diisiinceler
kisilerin tekrar tekrar ve negatif olarak iizerine odaklandiklar1 yikici diislinceleri igerir
(Conway, Csank, Holm & Blake, 2000). Calismalar ruminatif diisiinceler ile siiriis
performansindaki diisiis arasinda bir iliski oldugunu (Suhr & Nesbit, 2013; Pécher ve
ark., 2011) ve aym1 zamanda asir1 derecede rahatsiz edici igerikli diislinceler iceren
zihinsel dalginlik ile kaza sorumlulugu arasinda da bir iliski oldugunu gostermektedir
(Galéra ve ark., 2012). Fakat ruminasyonun siiriis performansi iizerindeki etkisini

deneysel olarak aragtiran bir ¢calisma heniiz yapilmamistir.

Depresif ruminasyon ile yiiriitiicii kontrol arasinda bir iliski bulundugunu gosteren
caligmalar (Davis & Nolen-Hoeksema, 2000; Philippot & Brutoux, 2008) ile zihinsel
dalginligin 6zellikle yiiksek dikkat gerektiren aktivitelerde yiiriitiicli kontroliin gérevinin
aksamas1 nedeniyle gercgeklestigi savi (McVay & Kane, 2010; Randall ve ark., 2014)
beraber diisliniildiigiinde asil islevi birincil gorev performansini korumak olan
yonetimsel kontroliin (McVay & Kane, 2010) aksamasina neden olan ruminasyonun

ayni zamanda da zihinsel dalginlik dilimlerini de arttirabilecegi diisiintilebilir.
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Bu durum ruminasyonun zihinsel dalgmlik ile iligkisini konu alan arastirmalarin
yapilmasini gerekli kilmaktadir. Ruminatif diisiince bigimi fazla olan kisilerin daha fazla
zihinsel dalgimlik yasama egiliminde olacaklar1 ve bu kisilerin zihinsel dalginlik
sirasinda ruminatif diisiince bigimi az olan kisilere oranla hizlarinin daha fazla ve takip

mesafelerinin daha kisa olacagi hipotez edilebilir.

Calismanin Amaci

Caligma ilk olarak, zihinsel dalginligin hiz ve takip mesafesi lizerindeki etkisini uyaran
tonu sonrasi raporlama yontemi kullanarak Yanko ve Spalek’in (2014) kullandig1 benzer

bir yontem ile arastirilmasini amaglamaktadir.

Calismanin ikinci amaci ise zihinsel dalgmhigin Olgiilmesi i¢in yeni bir yontem
gelistirmektir. Bu caligmada diger yontemlere alternatif olarak gelistirilen uyaran tonu
oncesi ve sonrasi raporlama (pre-post probe) yontemi de kullanilmigtir. S6z konusu bu
yontem bireysel raporlamanin farkindaliga ihtiya¢c duymasi nedeniyle tiim zihinsel
dalginlik dilimlerini yakalamaktaki yetersizligini ortadan kaldirmak (Sayette ve ark.,
2009; Smallwood & Schooler, 2006) ve de uyaran tonu sonrasi raporlama yonteminin
ise uyaranlarin farkli zaman dilimlerinde yoneltilmesi nedeniyle zihinsel dalginlik ve
gorev dilimlerinin bagka bir takim etkenlerden de etkilenebilmesi tehlikesini gidermek

amaciyla gelistirilmistir.

Uyaran tonu Oncesi ve sonrasi raporlama yontemi bireysel raporlama ve uyaran tonu
sonrasi raporlama yonteminin yeni ve farkli bir sekilde diizenlenerek birlestirilmesi ile
olusturulmustur. Deney deseni uyaran tonu sonrasi raporlama yontemi kullanilarak
yapilirken zaman dilimlerinin analizi bireysel raporlama yontemine benzer bir sekilde
yapilmistir. Uyaran tonu oncesi ve sonrasi raporlama yonteminde, zihinsel dalginlik ve
gorev dilimleri ayr1 ayr1 incelemistir. Durum (trail) katilimeinin raporuna goére zihinsel
dalginlik veya gorev durumu olarak alinmistir. Uyarandan Onceki siire dilimi ile

uyarandan sonraki siire dilimleri her bir zihin durumu (zihinsel dalginlik ve goérev) igin
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ayr1 ayri incelenmistir. Bu yontem kullanilan analizlerde uyaran sesi sirasinda zihinsel
dalginlik dilimi rapor edildiginde uyaran 6ncesi hiz uyaran sonrasina oranla daha fazla
ve uyaran Oncesi takip mesafesi uyaran sonrasina oranla daha kisa olmasi beklenmistir.
Gorev dilimleri agisindan ise uyaran dncesi ve sonrasi arasinda bir fark beklenmemistir.
Gorev diliminde beklenen bu sonu¢ uyaranlarin kullanilmasinin siiriis performansina
etki etmedigini ve zihinsel dalginlik diliminde uyaran Oncesi ve sonrasi hiz ve takip
mesafesi acisindan beklenen farkin baska bir etkenden etkilenmemis oldugu savini
giiclendirerek yeni gelistirilen yontemin zihinsel dalginligin 6lgiimii bakimindan

giivenirliligini arttirmaktir.

Calismanin {igiincii amaci ise heyecan-uyaran arama ve ruminasyonun zihinsel dalginlik
sirasindaki siirlis performansi iizerine etkisini arastirmaktir. Heyecan-uyaran arama
egilimi yliksek olan kisilerin hizlanma ve daha yakin takip yapma egiliminde olduklari
dikkate alindiginda zihinsel dalginlik sirasinda bu kisilerin hizlarini azaltip takip
mesafesini arttiracaklart diger bir degisle zihinsel dalginligin siiriis performansinda genel
etkisine ters bir etki doguracagi hipotize edilmistir. Bunun yami sira oldukca yikict
icerikli distlinceler barindiran ruminasyonun yonetici kontroliin aksamasi sonucu
dogurmasi nedeniyle ruminatif diisiince bi¢imi fazla olan kisilerin daha fazla zihinsel
dalginlik yasama egiliminde olacaklar1 bdylece bu kisilerin zihinsel dalginlik sirasinda
ruminatif diisiince bi¢cimi az olan kisilere oranla hizlarinin daha fazla ve takip

mesafelerinin daha kisa olacagi hipotize edilmistir.

Yontem

Orneklem

Kirk iki kisi, bir kism1 dersleri i¢in bonus puan kazacak sekilde bir kismi ise goniilli
olarak (11 kadin, 31 erkek, yas aralig1 = 20-29) ¢alismaya katilmistir. Katilimcilarin bir
onceki yila ait ortalama siirlis mesafeleri 14615.79 km (aralik = 500-80000 km) olup
onceki {i¢ yila ait kaza ortalamas1 2’dir (aralik = 0-10). Katilimcilar 3000 km’den fazla
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siiriis yapmus siiriiciilerden olugmaktadir. Iki katilimcinin verisi yénergeye uymadiklar:

i¢in analizlere dahil edilememistir.
Veri Toplama Araclar ve Islem
STISIM Siiriicii Simiilatorii

Calismada STISIM Drive® Model 100 Wide Field-of-View Complete System siiriicii
simiilatori kullanilmis olup yazilimi STISIMDRIVE-M100W-ASPT d1r.

Siiriicii Simiilatorii Senaryolar:

Yanko ve Spalek’in (2014) senaryolarina benzer olarak fakat Ondeki aracin fren
yapmadig1 iki senaryo olusturulmustur. Sabit Takip Mesafesi Senaryosunda katilimcinin
hizinin daha saglikli 6l¢imiinli saglamak amaciyla takip mesafesi sabit tutulmus olup
Sabit Hiz Senaryosunda ise ondeki aracin hizi takip mesafesinin daha saglikli 6l¢iimiinii

saglamak amaciyla sabit tutulmustur.
Sabit Takip Mesafesi Senaryosu

Simiile edilmis yol iki seritli 24500 km uzunlugunda diiz bir yol olup yalnizca katilimc1
ve takip edilen araci igermekte olup karsi seritte hicbir arag bulunmamaktadir. Simiile
edilmis yol zihinsel dalginlik oraninin arttirilmasi amaciyla (Kane ve ark., 2007) He ve
ark. (2011) ve Yanko ve Spalek’in (2014) calismalarinda oldugu gibi oldukca sikici

olmas1 hedeflenerek hazirlanmustir.

Takip edilen ara¢ katilimcinin aract ile 30 metrelik takip mesafesini koruyacak sekilde
programlanmistir. Bu nedenle deney siiresince takip edilen aracin hizi takip mesafesini

sabit tutmak i¢in katilimcinin aracinin hizina sahiptir.
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Uyaricl, katilimcimin yogunlagmis dikkatini 6lgmek ic¢in rastlantisal olarak c¢esitli
kilometrelerde verilmistir. Uyaric1 sesini  duyduklarinda katilimcilardan zihinsel
durumlarin1 bildirmeleri istenmistir. Katilimcilar, uyarict sesinden Onceki on saniye
stiresince eger zihinsel dalginlik durumunda idilerse direksiyon {izerindeki sol butona,
eger dikkatleri siiriiste ise sag butona basarak zihinsel durumlarini rapor etmislerdir. Her

iki senaryoda da yirmi adet uyarict bulunmaktadir.
Sabit Hiz Senaryosu

Sabit Hiz Senaryosu takip edilen aracin programlanmasi haricinde Sabit Takip Mesafesi
Senaryosuna benzer sekilde olusturulmustur. Bu senaryoda takip edilen ara¢ 20 m/s’lik
sabit bir hizda gitmektedir ve bu desen katilimcinin aracinin hizina bagl olarak takip

mesafesinin degisebilmesini saglamistir.
Heyecan/Yenilik Arama Olcegi ve Ruminatif Diisiinme Bicimi Olcegi

Katilimcilarin risk alma egilimlerini 6lgmek igin Ozkan (2002) tarafindan Tiirkiye
normuna uyarlanmis olan Heyecan/Yenilik Arama Olgegi  kullanilmustir.
Heyecan/Yenilik Arama Olgeginde diisik puana sahip katilmcilar daha yiiksek

heyecan-uyaran arama ve risk alma egilimine sahiptirler.

Treynor, Gonzalez ve Nolen-Hoeksema (2003) tarafindan gelistirilen ve Baker ve Bugay
(2012) tarafindan Tiirkiye normuna uyarlanan Ruminatif Diisiinme Bi¢imi Olgegi ise
katilimeilarin ruminatif diigtinme bigimlerini 6lgmek i¢in kullanilmis olup yiiksek puana

sahip katilimeilar ruminatif diistinme bigimi egilimine sahiptirler.
Islem

Oncelikli olarak katilimcilardan goniillii katilim formu alinmis daha sonra katilimcilara
deney yonergesi anlatilmistir. Yetmis km/s’lik (20 m/s) hiz sinirina uymalar ve takip

edilecek araci gegmemeleri katilimcilara bildirilmistir. Bunlara ek olarak, katilimcilar
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kisaca zihinsel dalginlik ve dikkatin gerceklestirilen gérevde olmast durumlart hakkinda
bilgilendirilmislerdir. Direksiyon iizerindeki sol ve sag butonlar1 zihinsel durumlarini
raporlamak i¢in kullanmiglardir ve her katilimci ii¢ dakikalik bir egitim siirlisiinii
tamamladiktan sonra her biri 20 dakika olan asil deney siiriislerini ger¢eklestirmislerdir.
Son olarak, katilimeilar demografik bilgi formunu ve Heyecan/Yenilik Arama Olgegi ile

Ruminatif Diisiinme Bi¢imi Olgegini tamamlamislardir.
Bulgular
1. Uyaran Tonu Sonrasi Raporlama Yoéntemi Analizi

Uyaran tonu sonrasi raporlama yontemi analizinde hiz ve takip mesafesi olmak iizere iki
bagimli degisken kullanilmistir. Uyaricidan 6nceki 10 saniye icerisindeki m/s cinsinden
ortalama hiz, hiz bagimli degiskeni olarak alinmistir (Yanko & Spalek, 2014). Takip
mesafesi i¢in de katilimcinin araci ile takip edilen ara¢ arasindaki onceki 10 saniyedeki

ortalama mesafe takip mesafesi bagimli degiskeni olarak alinmistir (Yanko & Spalek,
2014).

1.1. Sabit Takip Mesafesi Senaryosunun Analizi

Iki katilimcinim verileri higbir zihinsel dalginlik dilimi rapor etmemeleri nedeniyle analiz
edilememistir. Iki ayr1 tek yonlii iligkili varyans analizi (ANOVA) kullanilarak zihinsel
durumun (zihinsel dalginlik ve gorev) hiz ve takip mesafesi {izerindeki etkisi
arastiritlmistir. Hiz bakimindan 6ngoriilen hipotezin aksine zihinsel dalginlik ile gorev
arasinda anlamli bir fark bulunamamistir. Yine takip mesafesi bakimindan da
bekledigimiz gibi takip mesafesi bu senaryoda simiilator tarafindan sabit tutuldugu icin

anlaml bir fark bulunmamastir.
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1.2. Sabit Hiz Senaryosunun Analizi

7 katillmcinin verisi analiz edilememistir bu nedenle 35 katilimcimin verisi
kullanilmistir. Takip edilen aracin hiz1 20 m/s olmak iizere sabit tutulmustur. iki ayr tek
yonlii iliskili varyans analizi (ANOVA) kullanilarak zihinsel durumun (zihinsel dalginlik
ve gorev) hiz ve takip mesafesi iizerindeki etkisi arastirilmistir. Ongériilen hipotezin
aksine takip mesafesi bakimindan zihinsel dalginlik dilimi ve gorev dilimi arasinda
anlamli bir fark bulunamamistir. Yine hiz bakimindan da bekledigimiz gibi hiz bu

senaryoda simiilator tarafindan sabit tutuldugu i¢in anlamli bir fark bulunmamustir.
2. Uyaran Tonu Oncesi ve Sonras1 Raporlama Yénteminin Analizi

Uyaran tonu Oncesi ve sonrasi raporlama yonteminin analizinde hiz ve takip mesafesi
olmak {izere iki bagiml degisken kullanilmistir. Durum (trail) katilimcinin raporuna
gore zihinsel dalginlik veya gorev durumu olarak alinmistir. Uyarandan onceki 10
saniyedeki ortalama hiz uyaran oncesi hiz (Yanko & Spalek, 2014), uyarandan sonraki
liclincli saniye sonrasindaki 10 saniyedeki ortalama hiz ise uyaran sonrasi hiz olarak
adlandirilmigtir. Uyaranlar arasinda 10 saniyeden az bir siire bulunan veriler analize

katilmamustir.
2.1. Sabit Takip Mesafesi Senaryosunun Analizi

Tek yonlii iligkili varyans analizi (ANOVA) kullanilarak uyaran 6ncesi ve sonrasindaki
zihinsel durum zihin dalginligi olan durumlarda hiz ve takip mesafeleri acisindan
karsilagtirilmistir. Hipotezimize uygun olarak uyaran oncesi ve sonrast hiz arasinda
anlaml bir fark bulunmustur. Zihinsel dalgmlik rapor edildiginde uyaran oncesi hiz
uyaran sonrast hizdan daha fazla olmustur. Bekledigimizin aksine bu senaryoda takip
mesafesi simiilator tarafindan sabit tutulmus olmasina ragmen uyaran dncesi ve sonrasi

takip mesafeleri arasinda anlamli bir fark bulunmustur.
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Tek yonlii iliskili varyans analizi (ANOVA) kullanilarak uyaran oncesi ve sonrasindaki
zihinsel durum gorev olan durumlarda hiz ve takip mesafeleri agisindan
karsilastirilmistir. Gorev dilimlerinde ise beklendigi gibi uyaran 6ncesi ve sonrasi hiz
arasinda anlaml bir fark bulunmamistir. Beklendigi gibi bu senaryoda takip mesafesi
simiilator tarafindan sabit tutulmus oldugu icin uyaran 6ncesi ve sonrasi takip mesafeleri

arasinda anlamli bir fark bulunmamustir.
2.2. Sabit Hiz Senaryosunun Analizi

Tek yonlii iligkili varyans analizi (ANOVA) kullanilarak uyaran dncesi ve sonrasindaki
zihinsel durum zihin dalginligi olan durumlarda hiz ve takip mesafeleri acisindan
karsilastirilmistir. Hipotezimize uygun olarak uyaran 6ncesi ve sonrasi takip mesafesi
arasinda anlamli bir fark bulunmustur. Zihinsel dalginlik rapor edildiginde uyaran dncesi
takip mesafesi uyaran sonrasi takip mesafesinden daha kisa olmustur. Bekledigi gibi bu
senaryoda takip mesafesi simiilator tarafindan sabit tutulmus oldugu i¢in uyaran dncesi

ve sonrasi hiz arasinda anlamli bir fark bulunmamastir.

Tek yonlii iliskili varyans analizi (ANOVA) kullanilarak uyaran oncesi ve sonrasindaki
zihinsel durum goérev olan durumlarda hiz ve takip mesafeleri agisindan
karsilastirilmistir. Gorev dilimlerinde ise beklendigi gibi uyaran 6ncesi ve sonrasi takip
mesafesi arasinda anlamli bir fark bulunmamistir. Beklendigi gibi bu senaryoda hiz
simiilator tarafindan sabit tutulmus oldugu icin uyaran oncesi ve sonrasi hiz arasinda

anlamli bir fark bulunmamustir.
3. Heyecan-Uyaran Aramanin Siiriis performansi Uzerindeki Etkisi

Medyan ayrim yontemi kullanilarak katilimcilar ikiye ayrilarak karsilagtirilmasi
saglanmistir. Karisik faktoriyel varyans analizi (ANOVA) kullanilarak zihinsel durumun
(zihinsel dalginlik ve gorev) ve heyecan-uyaran arama puanlarin (yiiksek-diisiik) hiz

tizerindeki etkisi sabit takip mesafesi senaryosu i¢in uyaran tonu sonrasi raporlama
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yontemi kullanilarak arastirilmistir. Hipotezimizin aksine ana etki bulunamamustir. Fakat
etkilesim etkisi anlamli bulunmustur. Bu sonuca gore zihinsel dalginlik dilimlerinde
yiiksek heyecan-uyaran arama puanina sahip olan kisilerin hizlarinin gérev dilimine
oranla daha diisiikk oldugu goriilmiistiir. Bunun aksine zihinsel dalginlik dilimlerinde
diisiik heyecan-uyaran arama puanina sahip olan kisilerin hizlarinin gérev dilimine
oranla daha yiiksek oldugu goriilmiistiir. Sabit hiz senaryosunda, takip mesafesi i¢in bu

analizler yapildiginda anlamli bir fark bulunamamastir.

Karigik faktoriyel varyans analizi (ANOVA) kullanilarak zihinsel durumun (zihinsel
dalginlik ve gorev) ve heyecan-uyaran arama puanlarin (yiiksek-diisiik) hiz ve takip
mesafesi lizerindeki etkisi sabit takip mesafesi ve sabit hiz senaryosu i¢in uyaran tonu
Oncesi ve sonrasi raporlama yontemi kullanilarak arastirilmistir. Bu analizler
yapildiginda heyecan-uyaran arama puanlarin ana etkisi veya etkilesimli etkisi anlaml

bulunamamustir.
4. Ruminasyonun Siiriis Performansi Uzerindeki Etkisi

Medyan ayrim yontemi kullanilarak katilimcilar ikiye ayrilarak karsilastiriimasi
saglanmistir. Karisik faktoriyel varyans analizi (ANOVA) kullanilarak zihinsel durumun
(zihinsel dalginlik ve gorev) ve ruminasyon puanlarin (yliksek-diisik) hiz ve takip
mesafesi tizerindeki etkisi uyaran tonu sonrasi raporlama ve uyaran tonu Oncesi ve
sonrast raporlama yontemleri kullanilarak arastirilmigtir. Hipotezimizin aksine

ruminasyonun ana etkisi veya etkilesim etkisi bulunamamustir.
Tartisma

Zihinsel durumun siiriis performansina (hiz ve takip mesafesi) etkisi gerek uyaran tonu
sonrast raporlama yontemi gerekse bu c¢aligmada gelistirilen uyaran tonu Oncesi ve

sonrasi raporlama yontemi ile incelenmistir. Buna ek olarak heyecan-uyaran arama ve
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ruminatif diisiince bi¢imi olarak iki bireysel farkliligin da siirlis performansi tizerindeki

etkisi zihin durumla baglantili olarak arastirilmastir.

Beklenenin aksine, uyaran tonu sonrasi raporlama yontemi kullanildiginda zihinsel
dalginlik daha yiliksek hiz ve daha kisa takip mesafesine sebep olmamistir ve bu yoniiyle
calismanin bu konudaki bulgular1 6nceki caligmalarda elde edilen bulgularla uyumlu
degildir (Cowley, 2013; Yanko & Spalek, 2014). Yanko ve Spalek’in (2014) deney
deseninde takip edilen aracin programlanmasinda fren kullanilmis olmasi ve bunun
muhtemel etkileri diisiiniildiglinde ¢alismamizin diger ¢alismalardan farkli bir sonuca
ulagmis olmasinin nedeninin deney desenleri arasindaki bu gibi farkliliklar olabilecegi

diisiiniilebilir.

Caligmanin ikinci amaci olarak belirlenen zihinsel dalginligin 6lgiilmesi i¢in yeni bir
yontem gelistirilmesi amaciyla olusturulan uyaran tonu O6ncesi ve sonrasi raporlama
yontemi kullanilarak yapilan analizlerde beklendigi lizere uyaran sesi sirasinda zihinsel
dalgmlik dilimi rapor edildiginde uyaran oncesi hiz uyaran sonrasina oranla daha fazla
ve uyaran Oncesi takip mesafesi uyaran sonrasina oranla daha kisa olmustur. Gorev
dilimleri agisindan ise uyaran Oncesi ve sonrasi arasinda bir fark bulunamamaistir. Gérev
diliminde gbzlemlenen bu sonu¢ uyaranlarin kullanilmasinin siirlis performansina etki
etmedigini ve zihinsel dalginlik diliminde uyaran 6ncesi ve sonrasi hiz ve takip mesafesi
acisindan gozlemlenen farkin bagka bir etkenden etkilenmemis oldugu savini
giiclendirerek yeni gelistirilen yOntemin zihinsel dalginligin 6l¢iimii bakimindan
giivenirliligini arttirmigtir. Bir baska deyisle, gelistirilen yontem uyaran Oncesi ve
sonrasindaki birbirine olduk¢a yakin zaman dilimlerini karsilastirarak uyaran tonu
sonrasi raporlama yoOnteminin farkli zaman dilimlerini karsilastirmasi nedeniyle
sonuclarin bagka etkenlerden etkilenebilme riskini azaltmistir. Uyaran tonu 6ncesi ve
sonras1 raporlama yontemi zihinsel dalginligin hizin artmasi ve takip mesafesinin
kisalmas1 sonucunu dogurdugunu ortaya koymustur ve bu bulgu onceki ¢alismalarla da

uyum igerisindedir (Cowley, 2013; Yanko & Spalek, 2014). Uyaran tonu Oncesi ve
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sonrast raporlama yontemini gecerli kilinmasi i¢in bu yontem kullanilarak yeni

caligmalar yapilmalidir.

Calismanin ti¢lincli amaci heyecan-Uyaran arama ve ruminatif diisiinme bi¢imi olarak iki
bireysel farkliligin siirlis performansi {lizerindeki etkisini zihinsel durumla baglantili bir
sekilde incelemektir. Uyaran tonu sonrasi raporlama yontemi kullanildiginda yiiksek ve
diisiik heyecan-uyaran arama egilimine sahip kisiler arasinda siirlicii performansi
bakimindan anlamli bir fark bulunamamistir. Fakat yalnizca hiz bakimindan etkilesim
etkisi acisindan anlamli bir fark bulunmustur. Beklendigi gibi zihinsel dalginlik
durumunda yiiksek heyecan-uyaran arama egilimine sahip kisilerin diisiik egilim sahibi
kisilerin aksine hizlarmi azalttiklar1 gozlemlenmistir. Diger bir deyisle, yiiksek egilime
sahip kisiler goreve odaklandiklarinda hizlarmi arttirmaktadirlar. Bu durum yiiksek
egilime sahip kisilerin dikkatlerini toplayabilmek i¢in hizlarimi arttirdiklar1 seklinde
yorumlanabilecegi gibi gelecek caligmalar zihinsel dalginlik durumunun yiiksek egilime
sahip kisiler bakimindan digerlerinin aksine bir sonu¢ dogurmasinin nedenlerini
aragtirmalidir. Bunun yani1 sira uyaran tonu Oncesi ve sonrasi raporlama yontemi
kullanildiginda ana etki ve etkilesim etkisi bakimindan anlamli bir fark bulunamamaistir.
Etkilesim etkisinde anlamli bir fark bulunamamasinin nedeni birbirine olduk¢a yakin
zaman dilimlerinin karsilagtirilmast veya Orneklem sayisinin gorece kiiglik olmasi

olabilir.

Ruminasyon agisindan herhangi bir anlamli fark bulunamamugstir. Zihinsel dalgmligin
miktar1 ile oldukga yiiksek yikici igerikli diisiincelerin iliskili oldugu (Galéra ve ark.,
2012) gbz oniinde bulunduruldugunda ruminatif diistincelerin siiriis performansina etki
etmeksizin yalnizca zihinsel dalginlik miktarmi arttirdig: distiniilebilir. Fakat yapilan
analizler sonucunda yiiksek ruminatif diisiince bi¢imi egilimi gosteren kisilerle diisiik
egilim gosteren kisiler arasinda zihinsel dalginlik miktar1 agisindan anlamli bir fark

bulunamamastir.
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Calismada yedi katilimcinin hizlanma oraninin oldukga diisiik olmasi takip edilen aracin
simulator ekraninda goriilememesine sebep oldugu icin bu katilimcilarin verileri analize
dahil edilememistir. Daha sonra yapilan inceleme de s6z konusu yedi katilimcinin
tamaminin yliksek ruminatif diislinme bi¢imi egilimine sahip oldugu gorilmiistiir.
Buradan hareketle yiiksek ruminatif diisiinme bi¢imi egilimine sahip kisilerin yavas arag
kullandiklar1 sdylenebilir. Bu konudaki bulgular gelecek arastirmalarin gerekliligini
isaret etmektedir. Yiiksek ruminatif diisinme bigimi egilimi ve diisiik heyecan-uyaran
arama egilimine sahip kisilerin, diisiik ruminatif diistinme bicimi egilimi ve diisiik
heyecan-uyaran arama egilimine sahip kisilere oranla anlamli bir sekilde daha uzak takip
mesafesine sahip oldugunun tespit edilmistir. Bu durum ruminatif diisiinme bigimi
egilimine sahip olan kisilerin yavas ara¢ kullanma ve daha uzun takip mesafesine sahip

olma egilimi oldugu ¢ikarimini desteklemektedir.

Bu c¢alismada kullanilan O6rneklem biiyiikliigliniin  bireysel farkliliklar1 analiz
edebilmekte yetersiz kalabilecegi diisiiniilebilir. Bu nedenle daha fazla bir drneklem
bliytikliigline sahip olunmasi sonuglar1 daha farkl etkileyebilirdi. Bunun yani sira daha
fazla bir 6rneklem biiytikliigline sahip bir galismada medyan ayrim yontemi yerine dérde

bdélme yontemi kullanarak ayni analizler yapilabilir.

Zihinsel dalginligin kaza sorumlulugu ile olan iligkisi (Berthié ve ark., 2015; Galéra ve
ark., 2012; Qu ve ark., 2015), siiriis performansi iizerindeki olumsuz etkileri (He at al.,
2011) ve artan hiz, azalan takip mesafesi (Cowley, 2013; Yanko & Spalek, 2014), azalan
serit kontrolii (Cowley, 2013) gibi olduk¢a dnemli sonuglarinin bulunmast bu konunun
calistlmasint  gerekli kilmaktadir. Bu konuda yapilacak siiriicii ¢aligmalarindan
kazanilacak bilgiler degerli olmakla beraber trafik gilivenligi ile ilgili belli durumlari

tespit etmekte yardimci olacag diistiniilmektedir.
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