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ABSTRACT

THE RELATIONSHIP BETWEEN
THE HEALTH BELIEF MODEL CONSTRUCTS AND DRIVER BEHAVIORS:
MEDIATING ROLE OF DRIVING SKILLS

Ozbay, Irem
M.S., Department of Psychology
Supervisor: Assist. Prof. Dr. Bahar Oz

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

June 2017, 104 pages

The aim of the present study is to examine the relationship between driver behaviors
(emphasized violations), the Health Belief Model (HBM) constructs, and driver skills.
Although the HBM is a widely used model in health settings, there are very few studies
investigating the model at traffic settings. In the present study a total of 505 drivers
(217 female, 288 male) whose mean age was 27 participated. The Driver Behavior
Questionnaire was used to measure driver behaviors; that is, violations within the
scope of the present study. The Driver Skill Inventory was used to measure self-
reported driver skills. The HBM Scale which is adapted for speed behaviors within the
content of the present study was used to collect data about the HBM constructs.
Bivariate Correlations and Hierarchical Regression Analyses were conducted to
examine the relationship between study variables. Mediation Analyses were
conducted to investigate the mediator role of driving skills on the relationship between
the HBM constructs and driver behaviors. Results showed that perceptual-motor and
safety skills mediate the relationship between only perceived barriers and total overall

violations, aggressive and ordinary violations, and speeding used in the study. This



means the changes perceived barriers and driver skills associated with changes in
driver behavior (i.e., violations) negatively. In addition, safety skills were found to be
a stronger mediator in that relationship as compared to perceptual-motor skills.
Evaluations of results, implications, limitations of the current study, and possible

suggestions for future studies were discussed in the light of related literature.

Keywords: the health belief model, driver behaviors, driver skills, speeding,

perceived barriers
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SAGLIK INANC MODELI VE
SURUCU DAVRANISLARI ARASINDAKI ILISKI:

SURUCU BECERILERININ ARACI ROLU

Ozbay, irem
Yiiksek Lisans, Psikoloji Bolimii
Tez Yéneticisi: Yrd. Dog. Dr. Bahar Oz

Tez Es-Yoneticisi: Dog. Dr. Tiirker Ozkan

Haziran 2017, 104 sayfa

Bu galismanin amaci siiriicii davranislari (ihlaller), Saglik inang Modeli bilesenleri ve
siiriicii becerileri arasindaki iliskiyi agiklamaktir. SIM saglik alaninda yaygin olarak
kullanilmasina ragmen modelin trafik baglaminda kullanildig1 sadece birkag ¢alisma
bulunmaktadir. Yas ortalamalar1 27 olan 505 (217 kadin, 288 erkek) siiriicii caligmaya
katilmistir.  Siiriicii Davranislar1 Olgegi ihlaller agisindan siiriicii davranislarimi
inceleyebilmek i¢in kullanilmistir. Siirticii Becerileri Envanteri siiriicii becerilerini
inceleyebilmek icin kullanilmistir. Hiz davranislar icin uyarlanan Saglik Inang
Modeli ise siiriicii davraniglar1 ve modelin arasindaki iliskiyi agiklamak igin
kullanilmistir. Korelasyon ve Hiyerarsik Regresyon Analizleri ¢alisilan degiskenler
arasindaki iliskileri incelemek i¢in yapilmistir. Buna ek olarak, Aracilik Analizleri ise
Saglk Inang Modeli bilesenleri ve siiriicii davranislarinin arasindaki iliskide siiriicii
becerilerinin aracilik roliinii incelemek igin yapilmistir. Sonuglar, bu ¢aligmada
kullanilan biitiin ihlal tipleri ile yalnizca algilanan engeller arasindaki iliskide hem
giivenlik becerilerinin hem de algi-motor becerilerinin aracilik rolii oldugunu

gostermistir. Bu demek oluyor ki; algilanan engellerdeki ve siiriicli becerilerindeki
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degisiklikler, bu ¢alisma kapsamindaki siiriicii davraniglarinin degisimi ile ters yonde
iliskilidir. Buna ek olarak, bu iligki i¢in glivenlik becerileri daha giiclii bir aracilik
degiskeni olarak bulunmustur. Bu demek oluyor ki; giivenlik becerileri bu iligki i¢in
daha iyi gii¢lii bir yordayicidir. Bu ¢alismanin sonuglari, olas1 katkilar1 ve kisitlayici

faktorleri ve gelecek calismalar igin Oneriler ilgili literatiir 1s181nda tartisilmistir.

Anahtar kelimler: saglik inang modeli, siirticti davranislari, siiriicii becerileri, hiz

limitlerine uyma, algilanan engeller
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CHAPTER |

INTRODUCTION

1.1.General Introduction

Road traffic accidents are major public health problem at national, regional,
and global levels. According to World Health Organization (WHO) statistics,
approximately 1.2 million people are killed throughout the world each year because of
traffic accidents, and more people are suffering from non-fatal injuries (2002). In
addition, the cost of road traffic accidents is proposed to be 518 billion US dollars,
which is equal to 3% of Gross Domestic Product worldwide (WHO, 2013). These
statistics continue to increase annually rather than decrease. The main reasons of the
traffic accidents leading to injuries or deaths are road safety problems. To decrease the
occurrence and the severity of accidents, improving road safety is an effective way
(Qiu et al., 2014). Some road safety problems seem to be more difficult to solve than
others. One of them is the high risk of accidents involving young drivers (Elvik, 2010).
Moreover, other road safety problem persisting over time is the high risk of injury run
by unprotected road users such as pedestrians, riders, and cyclists. Furthermore,
speeding behavior is another road safety problem; although, as Elvik (2010) indicated,
most of the drivers do not see speeding as a problem. In fact, due to improved roads
and better cars, the frequency of exceeding speed limits is increasing (Elvik, 2010).

The value of human life and health should be more important than the material
consequences of traffic accidents. “Vision Zero”, which is introduced by the Swedish
Parliament (1997), is one of the important efforts to increase the value of human life
(Draft Bill, 1997). This project give attention to the value of human life and health by
reducing the number of deaths and serious injuries. It was emphasized in the project
that a physical injury that the victim will not recover from in a reasonable time and
might entail lifelong consequences for the person afflicted (Swedish Road
Administration, 2006). That is, the injuries, resulting from road traffic accidents, can

affect the value of human life and health negatively. So, traffic accidents can be
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accounted as a threat for healthy human life. Therefore, to increase the value of human
life and health by reducing the injuries due to traffic accidents, it is necessary to

investigate these issues together.

1.2.Human Factors in Driving: Driver Behaviors and Driver Skills

To investigate the causes of traffic accidents, risk factors related to a large
percentages of traffic accidents should be determined. According to studies conducted
in the USA, 57% of the traffic accidents had occurred due to road users (Oppenheim
& Shinar, 2011). The same article also mentioned that the cumulative values of the
studies carried out in the United Kingdom indicated that the road users were
responsible for the 65% of traffic accidents (Oppenheim & Shinar, 2011). That is, more
than half of the traffic accidents happened due to the factors related to road users. In
addition, when investigating the combination of road users and other contributors that
affect road users’ accident risk, the values about accidents risk increase 94% for the
USA and 95% for the United Kingdom (Oppenheim & Shinar, 2011).

While the causes of the accidents are being investigated, and the risk factors
underlying traffic accidents are identified, driver behaviors/style and driver
skill/performance should be explained separately. Driver behaviors were identified as
the ways drivers choose to drive whereas driver skills consist of information
processing and motor skills, and safety skills, that can be developed with practice and
training (Elander et al., 1993). In a basic sense, driver behaviors mean what drivers
“usually do” in traffic context. On the other hand, driver skills are identified as what

drivers “can do”.

1.2.1. Driver Behaviors

Thinking the contribution of human factors, it is essential to emphasize the
distinction between “errors” and “violations”. These two main types of aberrant
behaviors at traffic settings were differentiated by Reason, Manstead, Stradling,
Baxter, and Campbell (1990). Errors were defined as “the failure of planned actions to
achieve their intended consequences” whereas violations were identified as “deliberate
deviations from those practices believed necessary to maintain the safe operation of a
potentially hazardous system” (Reason, Manstead, Stradling, Baxter & Campbell,
1990, pp.1316). There are different types of errors. Slips and lapses are referred as the
failure of attention and memory (Lucidi, Giannini, Sgalla, Mallia, Devoto, &

2



Reichmann, 2010). For example, “locking yourself out of your car with the keys still
inside” was accounted as an example of slips, according to Reason et al. (1990)
whereas “having no clear recollection of the road during travel” was an example of
lapses. For slips, person has an intention; however, the actions led by this intention are
not proceed as planned (Reason, 1990). Moreover, for lapses, person miss actions due
to failure of memory and/or attention (Reason, 1990). On the other hand, for errors,
although the action did proceed as planned, the action did not achieve desired end
(Reason, 1990).

The differentiation between the aberrant driver behaviors mentioned above
provided base for the development of the Manchester Driver Behavior Questionnaire
(the DBQ); Reason et al., 1990). The DBQ related studies evidenced that errors,
violations, and slips and lapses are four empirically distinct types of behavior. Winter
and Dodou indicated that, the DBQ, with its different versions, was used by around
200 studies (2010). So, it is possible to tell that the DBQ is one of the most commonly
used self-report measurement for aberrant driver behaviors (Wéhlberg, Dorn, & Kline,
2011).

Different studies with the DBQ included factor analyzing it. First, Reason et
al. (1990) found that the DBQ comprised of three factors; deliberate violation,
dangerous error, and “silly” errors. Later, three-factor structure of the DBQ was
consistent over time (Parker et al., 1995). Later, the study of Rimmo (2002) resulted
in a four factor solution; violations, errors, slips and lapses. The DBQ was adopted in
Turkish by Lajunen, Siimer, and Ozkan (2003) as the original three- or four factor
(errors, lapses, aggressive and ordinary violations). Ozkan, Lajunen and Summala
(2006) conducted a study in order to investigate time-across stability of the DBQ factor
structure. The result of this study indicated that two-factor structure (i.e., errors and
violations) showed better time-across stability, compared to four-factor structure. As
a result, the overall results showed that the number of the factors might change from
study to study; however, the content of the factors supported the main differentiation
of errors and violations.

In the current study, only the violations factor of the DBQ was included
because some studies indicated that violations can be accounted as a determining factor
of risky behavior on traffic, compared to other factors of driver behaviors; errors, slips
and lapses. For example, the recent studies showed that violations are stronger

predictors of injuries and deaths due to accident involvement (Rowe et al., 2015;
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Elliott, Baughan, & Sexton, 2007; Freeman, & Rakotonirainy, 2015). Another reason
of using only violations in the present study is that violations are intentional actions.
As mentioned in the previous, violations have an intention whereas errors, slips and
lapses are either unintended action or failure of memory. Ajzen (1991) indicated that
beliefs, subjective norms, and attitudes determine intentional behavior, so only
violations were used in the present study.

1.2.1.1.Violations

Violations are deliberate actions in traffic context. Lawton et al. (1997) extended
the DBQ and split the violation scale into two as aggressive and ordinary violations.
Aggressive violations were defined as hostile behavior toward another road users or
driving in an aggressive manner (Sullman, Meadows, & Pajo, 2002). For example,
being frustrated with another driver and give chase with the intention of giving him or
her a piece of your mind is accounted as aggressive violation. On the other hand,
ordinary violations identified as doing deliberate violations without an aggressive aim
(Dimmer, & Parker, 1999). To illustrate, disregarding the speed limits on a motorway
Is accounted as an ordinary violation.

There are different types of violations; speeding, seat-belt violation, red light or
stop sign violations, driving without a valid driver’s license, distracted driving related
violations (e.g. using cell-phones), driving under the influence of alcohol or drugs,
overtaking, etc. Most studies being conducted all over the world demonstrated that
there is a strong relationship between traffic violations and road accident involvement
(e.g., Begg, & Gulliver, 2008; Williams et al., 2006). For example, in China, traffic
violations are seen as one of the major risk factors of traffic accidents; and if violations
could be decreased or prevented successfully, the rate of injuries and fatalities would
be decreased (Zhang, Yau, & Chen, 2013). On the other hand, in Turkey, the results
of a study conducted by Alver, Demirel, and Mutlu (2014) indicated that speeding and
seat belt violations are the most common traffic violations. The same study also
showed that the presence of an older relative or parents in the car reduce the possibility
of committing violations (Alver, Demirel, & Mutlu, 2014).

As it can be seen from the results of the previous studies (e.g., Bogstrand et al.,
2015; WHO, 2004; Williams, Kyrychenko, & Retting, 2006) speeding has a critical
role in traffic safety among and as compared to other types of violations. For this

reason, in the present study, speed violations were given more study attention.
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1.2.1.1.1. Speeding Behavior

Speeding behavior has been accounted as the most important driving behavior
factor associated with safety, as compared to the other type of violations such as red
light or seat-belt violation (Elvik et al., 2004; Lajunen, 1997). In other words, it is
important that speeding should be investigated specifically. The results of most studies
examined that there is a relationship between speeding behaviors and accident
involvement (e.g. Carsten & Tate, 2005; Cooper, 1997). The frequencies of errors and
violations have cross-cultural differences; however, speeding behaviors did not show
any cross-cultural differences (Ozkan, Lajunen, & Summala, 2006). For example, the
study which was conducted in Norway indicated that the cause of 71% of accidents
was speeding (Bogstrand et al., 2015). In addition, in Sweden, approximately 50% of
drivers violated speed limits rules (Haglund, & Aberg, 2002). Therefore, speeding is a
factor that should be studied in order to decrease the severity of injuries or deaths and
to promote health behaviors. For example, Elvik found that if speeding behaviors were
dropped, approximately 25% of the number of the fatalities, almost 18% of the number
of serious injuries, nearly 10% of the number of slight injuries could be decreased.

There are different predictors for speeding. One of the factors being related to
speeding is peer pressure. To test this, a survey was conducted by Horvath, Lewis, and
Watson (2012) and administered to 398 drivers. In this survey, two different conditions
were formed: identification of a passenger and type of pressure as active or passive.
Identification of passenger (ID) means that if passengers have close relationship with
drivers like friends; this is high level ID whereas for low level 1D, passengers have
distant relation with drivers such as friends of friends. On the other hand, type of
pressure means that if passengers encourage driver to speed verbally, this is an active
pressure while if passengers are silent, this is a passive pressure. The results of this
study showed that the strongest feeling of passenger pressure was observed on low 1D
and active pressure condition. Also, the findings indicated that high ID participants
scored higher on intentions to speed compared to the low ID ones. This means that
young drivers have stronger intention to speed when their passengers who apply active
pressure are their friends. Another factor associated with speeding is demographic
characteristics such as age and sex. It was found that young and male drivers have a
tendency to speeding (Williams, Kyrychenko, & Retting, 2006). However, to prevent

or reduce speeding, demographic factors such as age and sex cannot be manipulated.



Therefore, the attitudes, values, and motivation underlying the intention to speed
should be defined in order to reduce or prevent it (Lawton et al., 1997). For example,
salient and effective enforcement is a motivating factor to reduce speeding. For
example, if drivers know that when they commit a violation they will be stopped
immediately and punished by the police that enforcement would be effective (Shinar,
2007). Another strategy of prevention of speeding is that by using mass media
campaign, drivers could experience mere-exposure effect; which refers to create
positive attitudes toward novel stimuli due to repeated exposure (Zajonc, 1968). Like
mentioned above, attitude is one of the underlying factors on exceeding speed limits
(Cestac, Paran, & Delnomme, 2011). If mere exposure effect leads to change attitudes
from negative to positive for obeying speed limits, increase in probability of obeying
speed limits could be occurred. Furthermore, fear appeal is another attitude change
technique. Fear is an undesirable emotional state while fear appeals are persuasive
messages conducted to bring about a change in a behavior to prevent unwanted
consequences (Maloney, Lapinksi, & Witte, 2011). Therefore, speed behavior can be

prevented or reduced by using public spots containing fear.

1.2.2. Driver Skills

Driver skills compose of safety skills and information processing and motor
skills, which developed by experience such as practice and training (Elander et al.,
1993). The distinction between technical driver skills, which consist of quick and
fluent vehicle control, and defensive driving skills, that include anticipatory accident
avoidance skills, was made by Spolander (1983). Spolander developed a self-report
measure in order to investigate those dimensions of skills. In this instrument, according
to 13 situations in traffic context, drivers were asked to evaluate and rate themselves
as comparing with “an average driver”. Because of the spreading belief that drivers
were likely to overestimate their driving skills when compared to the average driver
(Brown, & Groeger, 1988; Delhomme, 1991), Hatakka et al.(1992) adapted this
external reference with an internal one; drivers were asked to evaluate their own skills
in different aspect of driving skills. Afterwards, Lajunen and Summala (1995)
extended the work on driver skills by developing the Driver Skill Inventory (DSI);

they concluded that as the DSI has two factors of perceptual-motor and safety skills.



1.2.2.1.Perceptual-motor Skills

The perceptual motor skills, as mentioned above, composed of information
processing and motor skills (Lajunen & Summala, 1995). These skills can be
developed by training and practice. In addition, for novice drivers, additional training
can be caused overestimation for their driving skills, so this may increase the
likelihood of accidents (Gregersen, 1996). On the other hand, if driver training focuses
on only developing perceptual-motor skills, the inaccurate belief, which was good
drivers means good vehicle control, can spread (Siimer, Ozkan, & Lajunen, 2006).
Reverse parking in a narrow gap can be accounted as an example for perceptual-motor
skills.

The perceptual-motor skills were found as being positively related to traffic
accidents, according to the results of the study conducted by Ozkan and Lajunen
(2006). Moreover, it was proposed that unless high levels of perceptual-motor skills
are accompanied by high level of safety skills, they can bring about a risk factor for
accident (Siimer, Ozkan, & Lajunen, 2006). In addition to accident involvement, the
perceptual-motor skills positively correlated with speeding, mileage, penalties, and
positive attitude to driving (Lajunen et al., 1998). This means that increase in
perceptual-motor skills related to increase in speeding behaviors, positive feeling
about driving, and the number of tickets. In addition, because perceptual-motor skills
can be developed by training and practice, increase in life-time mileage related to
increase in these skills.

The perceptual-motor skills related to some personality factors. For example,
the results of the study conducted by Lajunen and Summala (1995) indicated that skill-
oriented people showed aggressive driving more easily when situations in traffic did
not meet their expectations. In addition, the same study results showed that the
perceptual-motor skills positively correlated with the sense of self-esteem (Lajunen,
& Summala, 1995). This means due to self-assessed measurement, belief about having
high perceptual-motor skills associated with high self-esteem. Therefore, it may be
inferred that drivers who believe they have high perceptual-motor skills may not feel
at risk in traffic or not notice how serious consequences of negative traffic conditions

can be.



1.2.2.2.Safety Skills

Safety skills were identified as motives that consists of both transient
motivational and more permanent personality characteristics and attitudes toward
safety (Lajunen, & Summala, 1995). “Keeping sufficient following distance” can be
accounted as an example of safety skills. Like perceptual-motor skills, there is a
relationship between safety skills and accident involvement. Most studies about this
issues showed that drivers had a tendency to overestimate their safety skills when
compare themselves with other drivers (Walton, & Bathurst, 1998; Walton, 1999;
Harré, & Sibley, 2007). This can be named self-enhancement bias, the tendency to take
whole responsibility for their success without any external factors; therefore, this
brings about biased risk perception which cause high levels of risk acceptance (Deery,
1999; Groeger, & Brown, 1989). Moreover, safety skills negatively related aberrant
driving behaviors such as violations (Siimer, & Ozkan, 2002).

Safety skills were found to be related to some personality and individual related
characteristics. The results of the study conducted by Lajunen et al. (1998) showed
that safety skills negatively correlated with speeding behaviors, aggressive driving,
and Type-A behaviors. Speeding behavior, mentioned above, was accounted as a
violation; therefore, decrease in safety skills can be related to increase in speeding
behaviors. In addition, increase in safety skills can be related to decrease in aggressive
driving, which were identified as when drivers commit a combination of moving traffic
violations so as to endanger other persons or property by The National Highway
Traffic Safety Administration (2000). Another support for this suggestion about the
relationship between safety skills and aggression was given by Siimer et al. (2006)
who indicated that low level of safety skills related to high level of hostile and
aggressive feeling. On the contrary, high level of safety skills provides drivers to know
their limitations and deficiency, and makes them interest in their own behaviors instead
of other road users’ behaviors that can be related to the feeling of aggression and
revenge (Stimer et al., 2006). Moreover, increase in safety skills are related to decrease
in Type-A behaviors of time urgency, impatience, and hostility (Nabi et al., 2004).

As it was emphasized above, in the DSI, drivers were asked to assess their
driving skills in terms of weakness and strength under two dimensions (i.e., perceptual-
motor and safety skills) to be evaluated in traffic context. The DSI was used to evaluate
driving skills in many different populations. There are some minor cross-cultural

differences in terms of driving skills. For example, the results of the study comparing
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Finnish and Australian drivers indicated that Australian drivers are less safety-oriented
compared to Finnish drivers (Lajunen et al., 1998). However, despite some differences
across cultures, previous studies demonstrated that there are some similarities between
cultures and countries. To illustrate, the study carried out among British, Dutch,
Finnish, Greek, Iranian, and Turkish drivers by Ozkan et al. (2006) indicated that the
DSI factor structures are almost the same in different cultures.

1.2.3. The Relationship between Driver Behaviors and Driver Skills

As it was emphasized in the previous sections, driver behaviors and driver
skills are two important measures in traffic literature to understand the human factors
in relation to driving safety. The DBQ and the DSI are the most frequently used self-
report measures of aberrant driver behaviors and driver skills, respectively. The
literature showed that these two critical human factors variables are related to each
other. For example, safety skills were associated with ability not to perform violations
while perceptual-motor skills were associated with ability to drive in an error-free
manner (Martinussen, Meller, & Prato, 2014). The results of many studies indicated
that the drivers who rated themselves as high in perceptual-motor skills have a
tendency to drive riskier because they think they have enough ability to handle the
situation (Martinussen, Moller, & Prato, 2014; Gregersen, 1996; Siimer et al., 2006).
On the other hand, drivers who reported high safety skills have a tendency to have
lower frequencies of violations, and errors (Martinussen, Mgller, & Prato, 2014).

Stimer et al. (2006) indicated that there is an asymmetric relationship between
driver behaviors and skills. This study indicated that perceptual-motor skills were
positively, safety skills were negatively related to aberrant driver behaviors.
Additionally, to emphasize the asymmetric relationship, it was stressed that especially,
the combination of high level of perceptual-motor skills and low level of safety skills
might end up with the riskiest group for violations (e.g., speeding). In this study, the
drivers with low levels of perceptual-motor skills and high levels of safety skills

reported the least speeding.

1.3.Individual Related Factors in Driving: Age, Sex, and Exposure

In addition to the relationship between driver behaviors and driver skills, the
relationships between these human factors variables and some individual variables,

like age, sex, and exposure, have taken significant attention in the literature. . For

9



example, driver behaviors and skills were studied in relation to age and sex (Carroll,
1973; Deery, 1999; Laapotti, 2003); attitudes and motives (Elander et al., 1993);
personality characteristics such as Type-A personality (Lajunen et., 1998), sensation
seeking (Brown, 1995), aggression (Siimer, Ozkan, & Lajunen, 2006); exposure
(Lajunen, & Summala, 1995; Corfitsen, 1993); and fatigue (Liu, & Wu, 2009; May, &
Baldwin, 2009).

Among those variables, the most predominant demographic variables of age,
sex, and exposure are included into the scope of the present study. The mentioned
variables were consistently found as being related to the human factors of driving. As
a result of this fact, in many studies they were included as the main variables or the
control variables while some other relationships are tested (see, Reason et al., 1990;
Parker et al., 2000; Oz, Ozkan, Lajunen, 2014). In the following section, information

on those variables was provided.

1.3.1. Age

Driver’s age is a strong predictor of hazardous driving. The riskiest age group
is young drivers in terms of accident involvement, although all age groups suffered
from traffic accidents (Carroll, 1973; Ozkan, & Lajunen, 2006; Elvik, 2010). For
example, teenage drivers who are 16 to 20 years old showed riskier accident related
driving behaviors, as compared to the drivers who are 25 to 45 years old (Rhodes, &
Pivik, 2011). Elvik (2010) indicated that young drivers have higher accidents rate and
their injury rates are 5-10 times higher than the safest group of drivers. The results of
the study conducted by Martinussen, Meller, and Prato (2014) indicated that age
significantly correlated with violations, errors, and lapses. In other words, doing error
and lapses, and committing violation increases with age. Moreover, the effects of peer
pressure about speeding behaviors showed variations at the ages from 18 to 28 (Maller,
& Haustein, 2014).

To examine age differences in driving skills Andrews and Westerman (2012)
conducted a study and compared young and old drivers by using driving simulators.
The results showed that cognitive abilities are predictors of driving skills adults. In
addition, another study about the relationship between driver skills and age showed
that older drivers had more social tolerance and rule-abiding approach than younger
drivers across different countries (Ozkan et al., 2006). Furthermore, perceptual-motor

skills were negatively correlated with age; as age increases, self-reported perceptual-
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motor skills decrease (Martinussen, Mgller, & Prato, 2014).Overestimation of the self-
reported driving skills is another problem of young drivers. Mynttinen et al. (2009)
indicated that 40% of young drivers evaluated themselves better than the evaluations
that their driving license educators made for them. Being a young driver is also related
to some other individual related problems. For instance, sensation-seeking and driver
anger were found as a stronger predictors for young drivers in accident involvement
as compared to the older drivers (Cestac, Paran, & Delhomme, 2010; Dahlen, & White,
2006; Delhomme, Chaurand, & Paran, 2012).

1.3.2. Sex

When investigating the effects of sex on traffic safety, male drivers have shown
lower traffic safety behaviors compared to female drivers (Gonzalez-Iglesias, Gomez-
Fraguela, & Luengo-Martin, 2012; Rhodes, & Pivik, 2011; Jiménez-Mejias, et al.,
2014). For example, being a male driver was related to higher number of traffic
accidents in Greece and Iran (Ozkan et al., 2006). In addition, male drivers have a
tendency to take risks in traffic (Deery, 1999), and drive more aggressively (Jonah,
1990). Supporting this, literature shows that sex is significantly correlated with
violations, errors, and lapses. Male drivers make errors and commit violations more
frequently than females; on the other hand, female drivers do lapses more frequently
than male drivers. For example, male drivers also violate seat-belts rules more
frequently than females (Jonah, & Dawson, 1987; Martinussen, Mgller & Prato, 2014).
To examine sex differences in driver skills, the results of the study conducted by
Martinussen, Meller, and Prato (2014) was mentioned. The results indicated that male
drivers have stronger perceptual-motor skills as compared to female drivers; while

stronger safety skills were reported by female drivers as compared to the male ones.

1.3.3. Exposure

Exposure were defined as “the degree to which a driver exposes himself to
traffic and to the probability of being involved in an accident” (Ozkan, & Lajunen,
2006, pp. 270). It consists of both quantity and quality of driving (Laapotti, 2003). The
former was identified as the amount of driving while the latter was defined as weather
and road conditions, time of driving, passengers, the purpose of driving etc. Exposure
was defined as annual mileage in the present study. Annual mileage was positively

correlated with the number of traffic accidents (Ozkan et al., 2006); such that, accident
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involvement increases with annual mileage (Poulter et al., 2008; Rodriguez et al.,
2003).

The literature reports relationship between driver behaviors, skills and annual
mileage. For example, annual mileage was found to be significantly correlated with
traffic fines (Lourens, Vissers, & Jessurun, 1999). In other words, committing
violation and taking traffic ticket increase with annual mileage. In addition, Reason et
al. (1990) indicated that annual mileage was related to the frequency of dangerous
violations. Similarly, Tseng et al. (2016) demonstrated that exposure was a predictor
factor of speeding tickets, violations and accidents.

Concerning the relationship between driver skills and exposure literature
provides meaningful results. For example, the study conducted by Oz, Ozkan, and
Lajunen (2013) indicated that annual mileage has significantly positive correlation
with safety skills. In addition, experienced drivers evaluate their perceptual-motor
skills as higher than inexperienced drivers. However, they rated their safety skills as
lower than inexperienced ones (Lajunen & Summala, 1995). This can be supported by
the zero-risk model of Nédtdnen and Summala (1976). The model argues that
increasing driving experience and exposure to traffic conditions can lead to decrease

in the sense of subjective risk; that is related to decrease concern for safety.

1.4.The Health Belief Model

In 1950s, the Health Belief Model (HBM) was originally developed by social
psychologists in U.S. Public Health Services (Rosenstock, 1974a) to predict health-
promoting behaviors. In other words, the aim of the construction of the model is to
explain and predict a variety of behaviors related to positive health outcomes
(Rosenstock, 1966). Later, the model was extended in order to investigate people’s
reactions to symptoms (Kirscht, 1974).

This model has two main dimensions; perceived threat and behavioral
evaluation, and six sub-dimensions under these two main dimensions; perceived
severity, perceived susceptibility, perceived benefits, perceived barriers, motivation,
and cues to action (see Figure 1).
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Figure 1. The Health Belief Model Constructs

1.4.1. Perceived Threat (Perceived Susceptibility & Perceived Severity)

Perceived threat consists of perceived susceptibility and perceived severity.
Perceived susceptibility means “the extent to which the individual feels at risk of being
exposed to/ suffering from a condition” (Jones, Smith, & Llewellyn, 2014, pp. 254).
In other words, the model proposes that people will act to prevent negative health
outcome when the probability of suffering is high. Perceived susceptibility was found
to be associated with health behaviors (Janz, & Becker, 1984; Glanz, Rimer, and
Viswanath, 2008). Perceived susceptibility was very strong predictor for preventive
behaviors (Abraham, & Sheeran, 2005). For example, a person can believe there is a
possibility of getting cancer because of smoking, so this belief can influence quitting
smoking.

Perceived severity, on the other hand, mentioned by Jones, Smith and
Llewellyn (2014, pp. 254) is “beliefs about how serious the condition is and the related
consequences of the conditions”. In other words, if people perceive strongly high
severity of the negative health outcomes, the people will be encouraged to prevent that
outcome. These consequences can be medical, clinical and/or social (Champion, &

Skinner, 2008). To illustrate, if the person, who smokes two packets of cigarettes in a
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day, could die or suffer from lung cancer, this can be accounted as medical and clinical
consequences. In addition, if social relations and family life of the person is affected
by smoking; for instance if it results in alienation, this can be accounted as a social
consequence. Perceived severity was the least strong predictor of clinical use and
preventive behavior although it was the strongest predictor of sick-role behavior.
(Abraham, & Sheeran, 2005). These two constructs related to individual’s perception

of conditions or situations or negative health outcomes.

1.4.2. Behavioral Evaluation (Perceived Benefits & Perceived Barriers)

Behavioral evaluation, is formed by perceived benefits of the health-promoting
behavior, and perceived barriers which were identified as underlying factors of
preventing the execution of the health-promoting behavior. Perceived benefits were
identified as “the effectiveness and availability of taking a particular course of action”
(Jones, Smith, & Llewellyn, 2014, pp. 254). This means that to increase the likelihood
of conducting positive health-promoting behaviors, individuals have to perceive
important positive benefits of the behavior. In addition to perceived susceptibility that
leads to behavior change, the person’s belief related to perceived benefits for reducing
the disease threat can be effective (Champion, & Skinner, 2008). Moreover, non-
health-related perceptions can also be influential on health related behavioral
evaluations. For example, quitting smoking might be providing some people with
financial benefits, besides health benefits. In addition, it was found that perceived
benefits is most effective in clinical use behaviors (Abraham, & Sheeran, 2005).

Perceived barriers, on the other hand, were defined as “the negative aspects
related to following the course of action” (Jones, Smith & Llewellyn, 2014, pp.254).
In other words, the model argues that the stronger individuals’ perception of the
barriers of preventative behaviors, the more they will avoid to act to preventative
behaviors. Having negative side effects, resulting in unpleasant feelings, being
inconvenient, expensive, and time-consuming can be accounted as perceived barriers
of a condition. For example, getting chemotherapy can be perceived as a barrier for
treatment of cancer; because it may result in unpleasant feelings and physical
disturbance. In addition, to prevent obesity, walking one hour in a day can be perceived
as barrier due to being inconvenient for the person. Perceived barriers were the
strongest predictor of preventive and sick-role behaviors across all studies and
behaviors (Champion, & Skinner, 2008; Abraham, & Sheeran, 2005).

14



1.4.3. Cues to Action & Motivation

As mentioned by Rosenstock (1966), the HBM also consists of cues to action
construct which can be both external (e.g. mass media campaign or advice from
support groups) and internal forms (e.g. negative bodily symptoms). Cues to action
can be defined as action triggers; with perceived susceptibility and perceived benefits,
readiness to take an action could only be activated by other factors such as cues to
action (Hochbaum, 1958). The study conducted by Umeh and Rogan-Gibson (2001)
indicated that cues to action such as social norms, recommendations from health care
professionals or family experiences were not related to reported health behavior.
However, another study (Aho, 1979) showed that knowing someone who had suffered
from unhealthy behaviors was positively associated with healthy behaviors. In addition
to these, cues to action with internal triggers are generally predictive of behavior
(King, 1984; Harris, & Lynn, 1985).

In addition to cues to action, motivation is also another construct of the HBM.
Motivation means individuals’ readiness to be concerned about the health matters in
general. Motivation is measured by asking a single question concerning about health
(Abraham, & Sheeran, 2005). Most of the related study indicated that there is a small
but significant relationship between motivation and health behavior (Ogionwo, 1973;
Berkanovich et al., 1981; Champion, 1984; Ali, 2002). This relationship is found to be
positively associated (Portnoy, 1980; Thompson et al., 1986). Although motivation
construct is not powerful predictor of preventive behaviors or health behaviors, some
studies indicated that due to fact that people fail to show much motivation, they have
failure to comply with medical advice or to take health-promoting behaviors
(Rosenstock, 1966; Janz, & Becker, 1984; Becker, 1985).

These two constructs were not studied by some researchers studying the HBM
(Janz, & Becker, 1984; Harrison et al., 1992). One of the reasons of this situation is
about the researcher’s failure to operationalize these constructs because they may have
no clear ready to use definitions applicable to any research field (Abraham, & Sheeran,
2005). Especially, cues to action were operationalized differently study by study. For
example, in the study conducted by Grady et al. (1983) cues to action were
operationalized as participation in a breast self-examination teaching program;

whereas the study conducted by Keesling and Friedman (1987) was mentioned cues to
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action as the numbers of family members suffering from breast cancer or any other

type of cancer.

1.5.Human Factors in Driving from Perspective of the Health Belief Model

The Health Belief Model (HBM) was developed in order to promote health
behavior which had positive outcomes. On the other hand, human factors in driving,
that is driver behaviors and skills, were investigated in order to promote traffic safety.
In addition, the aim of traffic safety is to reduce the number of deaths, the severity
level of injuries, and the number of injured people (Batrakova, & Gredasova, 2016).
The mutual aim of the HBM and the studies about human factors in driving is to reduce
severity of injuries and promote health behaviors. To our knowledge, there are very
small number of studies about the combination of these issues (Fernandes, Hatfield, &
Soames Job, 2010; Hatfield, Fernandes, & Soames Job, 2014). These studies are not
enough to examine the relationship between the HBM and human factors in driving.
In the following sections driver behaviors and driving skills will be mentioned about
in relation to the HBM.

1.5.1. The Relationship among Driver Behaviors and the Health Belief Model

Constructs

Driver behaviors, especially violations, may be related to the constructs of the
HBM. Previous literature show that perceived risk is a potential contributor of risky
driving (Cunill et al., 2004; Hatfield, Fernandes & Soames Job, 2014; Smith et al.,
2005). For example, the results of the study conducted by Simsekoglu et al. (2013)
indicated that in Turkey, traffic risk perception was related to only precautionary
behaviors like seat belt usage and reducing speed. Those findings are consistent with
the HBM arguments. Supposed that people have a tendency to reduce risk by behaving
in a protective manner because its perceived benefits are stronger than its perceived
barriers. In addition, the HBM model proposed that the more risky a behavior, the less
likely a person will do it (Hatfield, Fernandes, & Soames Job, 2014). In the HBM
model, perceived susceptibility and perceived severity can be defined as perceived
personal risk and consequences of behavior.

In order to reduce risky driving behaviors such as aggressive violations,
ordinary violations, and speeding behavior, it can be effective to use the HBM as it has

some related constructs. In other words, if perceived severity and perceived
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susceptibility of the consequences of risky driving behaviors increase, the tendency of
occurrence of those behaviors can be reduced. In addition, due to the fact that as
compared to perceived barriers perceived benefits have stronger effects on reducing
risky driving, benefits of safe driving can be emphasized.

In the literature, there are very small number of studies used the HBM in traffic
context. One of them is the study conducted by Lajunen and Risdnen (2004).
Consistent with the literature in health, the results of the study about bicycle helmet
usage showed that perceived barriers and cues to action were the strongest predictors
of safety related behaviors. Another study was conducted to investigate two-wheel
motor vehicle drivers’ behaviors and social psychological reasons (Lajunen, & Ozkan,
2010). The results of the study showed that decrease in perceived barriers associated
with increase in safety equipment usage. In addition, the results of the same study
indicated that cues to action have a significantly and negatively correlated with speed
violations. Moreover, decrease in perceived severity related to decrease in safety

behaviors.

1.5.2. The Relationship among Driver Skills and the Health Belief Model

Driver skills (e.g., perceptual-motor and safety skills) may be related to the
constructs of the HBM. To our knowledge, there is no traffic research about the
relationship between the constructs of the HBM and driver skills by using the DSI.
However, it is possible the existence of a relationship between them. Therefore, in the
current study, it is investigated the relationship between the constructs of the HBM
and not only driver behavior but also driver skills. Safety skills, as mentioned in the
previous sections, were identified as motives toward safety (Lajunen, & Summala,
1995) which might be related to safe driving. Safety motivation and health motivation
have some similarities. The mutual aim of these two concepts is to decrease the
severity of injuries and promote health behaviors. Although we can say that health
motivation is a more comprehensive concept, safety motivation, which is a part of
driving skills of drivers, is focusing on more specific traffic context.

In addition to the similarity and potential relationship between safety skills and
the HBM content; there are also some similarities between perceptual motor skills and
the constructs of the HBM as well. For example, the study conducted by Lajunen et al.
(1998) have demonstrated positive relationship between perceptual motor skills and

various risky driving behaviors. In addition, as mentioned previous part, risky driving
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behaviors have negatively related to perceived risk, which was referred to perceived
severity and perceived susceptibility in the HBM. Moreover, many studies have
indicated that drivers have a tendency to overestimate their perceptual motor skills
when using self-report instruments (Brown and Groeger, 1988; Lajunen et al., 1998;
McKennaet al., 1991). This overestimation can be related to decreasing perceived risk
(Cunill etal., 2004). The mentioned findings showed that perceptual motor skills might
be related to the HBM, especially perceived severity and susceptibility constructs of
it.

1.5.3. The Relationship between Driver Behaviors, Driver Skills and the Health

Belief Model

In the present study, as mentioned in the previous sections as well, driver behaviors
and skills were investigated in relation to the HBM constructs. Many studies
demonstrated that there is a relationship between driver behaviors and skills (e.g.,
Stimer et al., 2006; Martinussen, Moller, & Prato, 2014; Gregersen, 1996). In addition,
as both driver behaviors and driver skills are related to the HBM constructs. In the
present study, the relationship between these variables is modeled in such a way that
driver skills mediate the relationship between HBM constructs and driver behaviors.
This type of a relationship was assumed because the main point in the present study
was to focus on how safety related on the road behaviors are related to safety or health
related aspects of the HBM. The previously evidenced relationships between driver
behaviors and skills, potential relationship between the HBM constructs and skills, and
the nature of the skill variable in traffic settings made the driver skills variable a
mediator in the present study. This way of testing the relationships between variables
might be supported by the structure of a previous well known theory as well. The
Theory of Planned Behavior (TPB — Ajzen, 1991) mentions that the way to the
intended behavior is guided by beliefs about the behavior; attitudes, norms, perceived
behavioral control concerning the behavior; and intention, respectively. This logic is
very similar to the logic of determining the directions of the relationships and ordering
the variables in the present study. That is, the HBM constructs are assumed to be
related to the intended driver behaviors (i.e., violations) through driver skills which
might reflect the participant’s attitudes and perceived behavioral control in their self-

report evaluations of driving skills.
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1.6.The Purpose of Study

The main aim of present study is to investigate, for the first time, the

relationship between the HBM constructs and violations and speeding behavior as

driver behaviors through driver skills (i.e., perceptual-motor and safety skills) as

mediator variables. As the present study is the first one aiming to investigate the

relationship between the mentioned variables, before testing the mentioned mediated

relationship, first the following relationships between each constructs of the variables

were investigated in detail:

The relationship between each construct of the HBM and driver
behaviors, that is, total overall violations, aggressive violations,
ordinary violations, and the frequency of exceeding speed limits.

The relationship between each construct of the HBM and driver skills,
that is, perceptual-motor and safety skills.

The relationship between driver skills (i.e., perceptual-motor and safety
skills) and driver behaviors (i.e., total overall violation, aggressive
violation, ordinary violation, and the frequency of exceeding speed
limits).

The relationship between each construct of the HBM and total overall
violation, aggressive violation, ordinary violation, and the frequency of
exceeding speed limits is mediated by driver skills(i.e., perceptual-

motor and safety skills)
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CHAPTER II

METHOD

2.1.Participants

The present study involved 505 participants, 217 of whom were female (43%)
and 288 of whom were male (57%). The age range of the participants changed between
18 and 68 (M = 27.14, SD = 7.95). All participants have a driving license for at least
a year. The range of the number of years of having driving license was between 1 and
37 (M =6.82, SD = 6.42). In addition, both annual and lifetime kilometers (km/h) were
asked. The range for the annual km/h was between 50 to 100,000 km/h (M = 9,222.97,
SD =11,686.55) while the range for lifetime kilometers was between 50 and 2,000,000
km/h (M =82,117.54, SD = 180,330.89). The range of active accidents was between 0
and 6 (M = .64, SD = .95); while the range of passive accidents was between 0 and 6
(M =.60, SD =.96) in last three years. In addition to these, 19 of the participants (3.8%)
had an accident due to exceeding speed limits (see Table 1). Moreover, 289
participants received at least one type of tickets (i.e., speeding, red light, seat belt
violation, drunk driving, and any other type) within the last three years. A total of 143
participants (28.3%) reported that they received speeding ticket (see Table 2).

Table 1. Descriptive Statistics Concerning Demographic Characteristics of the
Participants

Minimum Maximum Mean SD
Age 18 68 27.14 7.95
Driving experience (years) 1 37 6.82 6.42
Annual mileage (km) 50 100,000 9,222.97 11,686.55
Lifetime mileage (km) 50 2,000,000 82,117.54 180,330.89
Active accidents 0 6 .64 .95
Passive accidents 0 6 .60 .96
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Table 2. Frequency Tables in Terms of Types of Tickets

Type of Tickets N Frequency Percent (%0)
Speeding 505 143 28.3
Red Light 505 62 12.3
Seat-belt 505 15 3.0
Drunk Driving 505 6 1.2
Other 505 63 12.5

Note: Frequency means that the number of people received tickets.

2.2.Procedure

Before starting to collect data, the ethical permission was taken from METU
Human Subjects Ethics Committee (HSEC, see Appendix A). Data were collected by
using convenience sampling method, a non-probability technique that the subjects
were selected due to easy accessibility for the researcher. Some of the participants are
students taking the courses offered to non-Psychology students at Psychology
Department at the Middle East Technical University. Those student participants were
given the chance to earn bonus points by participating to the study. The rest of the
participants were recruited via online tools, like sending e-mails to people, distributing
the questionnaire link via Facebook and Twitter. The online data was collected via
Qualtrics online survey software. The printed version of the questionnaire was
distributed to the participants for whom online data collection was not possible.

All participants were informed about the aim of the study. Informed consent
was given to all of them (see Appendix B). Participation to the study was voluntary;
the participants were informed that they had the right to quit whenever they want or
feel disturbed. In addition, participants were assured about confidentially and

anonymity.
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2.3.Measures

In the current study, four main instruments were used; Demographic Information
Form, The Driver Behaviors Questionnaire, The Driver Skill Inventor, and The Health
Belief Model Scale.

2.3.1. The Demographic Information Form

At the beginning of the questionnaire the participants were asked to fill out a
demographic information form (see Appendix C). Demographic information form
includes question about sex, age, the number of years having driving license, annual
km, life-time km, the number of active accidents, that is, hitting another road user or
an obstacle, the number of passive accidents, that is, being hit by another road user.
Also some other detailed violation information was gathered: tickets due to speeding,
seat-belt violation, drunk-driving, and red light violation. In addition to this, question
about speeding behavior was asked by all participants. This is “How often do you
violate speed limits?” With this question, the relationship between the Health Belief
Model Scale items and obeying speed limits could be investigated. The last question
was asked to find out that which type of road or in which weather conditions cause
exceeding speed limits. This question is evaluated over a 6-point Likert Type (1=
never, 6 = almost always), and imagining 13 conditions/road types. The last question
was taken from a project about the Health Belief Model and two-wheel motor vehicle
driver behavior (Lajunen, & Ozkan, 2010).

2.3.2. The Driver Behavior Questionnaire

The Driver Behavior Questionnaire (DBQ) was developed by Reason et al. (1990)
in order to measure aberrant driver behaviors. Lawton et al. (1997) extended the scale
and it was adopted to Turkish by Lajunen and Ozkan (2004). The DBQ is a self-report
questionnaire includes drivers’ violations, errors, slips and lapses (see Table 3 for the
sample items). As mentioned in the previous sections, slips and lapses are defined as
the failure of attention and memory (Lucidi et al., 2010). Errors are defined that an
action does not achieve desired end despite going as planned (Reason et al., 1990). In
addition, violations are defined as deliberate disobedience to rules that ensure traffic
safety (Reason et al., 1990).
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In the current study, only violations items were used because lapses and errors are
not included into the scope of the study because of their nature (see Appendix D for
violation items). The violations factor of the DBQ consists of eleven items under two
types; aggressive violations and ordinary violations. The former includes three items;
for example, “become angered by another driver” and “give chase with the intention
of giving him or her a piece of your mind”. The latter comprised of eight items such
as “staying in a motorway lane that you know will be closed ahead until the last minute
before forcing your way into the other lane”. The eleven items were presented to the
participants who were asked to evaluate their frequency within the previous year by
using a 6-point Likert type (1 = Never, 6 = Nearly all the time) scale. Lower scores
mean that the participants’ self-reported violation frequency is low; higher scores
mean the frequency of self-reported violations is high. In the present study, violations
factor of the DBQ was found to be highly reliable (11 items; a = .83). Furthermore,
the internal consistency reliability values for aggressive and ordinary violations sub-

factors were .68 and .81, respectively.

Table 3. The Examples of Driver Behavior Questionnaire Items from Original Form

in Terms of the Types of Aberrant Behavior

The type of
behavior Example
In a queue of vehicles turning left on to a main road, pay
Slips such close attention to the traffic approaching from the
right that you nearly hit the car in front.
Lapses Attempt to drive away from traffic lights in third gear.
Overtake a single line of stationary or slow-moving
Error vehicles, only to discover that they were queueing to get
through a one-lane gap or roadwork lights.
Drive back from a party, restaurant, or pub, even though
Violation you realize that you may be over the legal blood-alcohol

limit.
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2.3.3. Driver Skill Inventory

The Driver Skill Inventory (DSI) was developed by Lajunen and Summala (1995)
were used in order to measure the participants’ self-reported perceptual-motor and
safety skills orientations. The version used in the current study contains 10 items; 5
perceptual-motor skills items and 5 safety skills items (See Table 4 for the sample DSI
items). The scale was adopted to Turkish by Siimer and Ozkan (2002).

In the short form of the DSI, which was used in current study as well, ten items
were included under two sub-dimensions: perceptual-motor and safety skills. The
participants were asked to evaluate the items over a 5-point Likert type scale (1 =
definitely weak, 5 = definitely strong). Higher scores on both sub-dimensions mean
that participants’ perceptual-motor and safety skill orientation is high, low scores mean
that this orientation is low. Internal consistency reliability score for the overall DSI
was .64. Moreover, these scores for the perceptual-motor and safety skills sub-

dimensions were .80 and .67, respectively.

Table 4. The Examples of Driver Skill Inventory in Terms of Perceptual-Motor and
Safety Skills

Type of skills Examples
Perceptual-motor skills Fluent lane changing in heavy traffic
Safety skills Tolerating other drivers’ blunders calmly

2.3.4. The Health Belief Model Scale

The Health Belief Model (HBM) Scale was developed in order to promote health
behavior (Rosenstock, 1974). Like the model, the scale has six dimensions: Perceived
susceptibility, perceived severity, perceived benefits, perceived barriers, motivation
and cues to action. Lajunen and Ozkan (2010) first administered the scale to Turkish

sample.

In the current study, the HBM scale items were adapted to obeying speed limits in

their content (see Appendix F). For instance, the original item of “My chances of
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getting breast cancer” are great was turned into “My chances of getting injuries from
traffic accident due to speeding” are great in this study. Perceived susceptibility
consists of five items, perceived severity comprises of eleven items perceived benefits
includes six items, perceived barriers includes thirteen items, cues to action consists
of eight items, and motivation includes four items (see Table 5). In total, the scale in
the present study has 47 items. The participants were asked to evaluate the HBM Scale
items over a 5-point Likert Type scale (1= completely disagree, 5 = completely agree).
The 5-point Likert type scale used in the cues to action dimensions has a different
meaning; 1 means “not important at all”, and 5 means “very important” (see Appendix
G). Higher scores on all dimensions, expect for perceived barriers, mean higher
tendencies to obey speed limits. However, higher scores on perceived barriers
demonstrated lower probability to obey speed limits. So, lower scores on perceived
barriers and higher scores on the other dimensions stress the probability of obeying
speed limits. According to present study, the Cronbach’s alphas for all dimensions

were measured separately. Table 5 showed alphas for dimensions.

Table 5. The Health Belief Model Scale Item Examples

Factor Items Item example Alphas

o Probability of having injured in an accident
Susceptibility 5 o ) .78
due to exceed speed limits is very high.

_ My whole life could be changed in an
Severity 11 ] o .86
accident due to exceed speed limits.

] Obeying speed limits decreases my risk of
Benefits 6 o ] ) .84
being injured in an accident

] Obeying speed limits might be difficult
Barriers 13 ) ) ) .86
because of not paying attention to speed sign

Mass media campaign about obeying speed

Cues to action 8 o .84
limits

Motivation 4 Nothing is as important as good health .79
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CHAPTER 111

RESULTS

3.1.General Information

In this study, the analyses were explained under three different sections. In the
first section, descriptive statistics concerning the variables used in this study were
mentioned about. In addition, bivariate and point-biserial correlations were calculated
and chi-square tests conducted to test the basic relationships between the variables of
interest were explained. In the second section, hierarchical regression analyses were
conducted to observe the relationships between the Health Belief Model (HBM) Scale
dimensions, the dimensions of the Driver Skill Inventory (DSI), violation variable of
the Driver Behavior Questionnaire (DBQ), and the items related to the frequency of
obeying speed limits. Finally, in the third section, mediation analyses between the
constructs of the HBM, the DSI and the frequency of obeying speed limits were
conducted by using the indirect macro of Hayes (2013). All of the analyses in the
current study were conducted by using SPSS 22 program.

3.2.Data cleaning and Computing Subscales

Prior to the analyses, data cleaning was done in order to provide clean data set
for the accuracy of the results. The cases which were not completely filled out the
questionnaire were removed from the data file. After this, only three missing data
remained in the dataset; one of them was in age variable, one was in the level of
education variable, and last one was in the life-time mileage (km) variable. Minimum
and maximum scores were checked for all variables in order to fix incorrect data
entries. After this process, the constructs and dimensions of each instruments were
computed by calculating the average values of the items belonging to each sub-factor

or dimension.
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3.3.Descriptive Statistics and Bivariate Correlation Analyses

Means, standard deviations, minimum and maximum scores, range, number of
participants and the number of items of variables were presented in Table 6. The

bivariate correlations between those variables were also calculated (see Table 7).

Concerning the DBQ factors, the results indicated that participants rated more
aggressive violation (M = 2.17, SD = .86) than ordinary violation (M = 1.95, SD = .68).
Furthermore, concerning the sub-dimensions of the DSI, the findings indicated that
drivers reported stronger perceptual-motor skills (M = 3.91, SD = .67) as compared to
their safety skills (M = 3.76, SD =.60). For both sub-dimension of the DSI, self-ratings
were above the average.

The descriptive statistics for the constructs of the HBM sub-dimensions were
also calculated. The results showed that drivers had high perceived susceptibility (M
=3.72, SD = .82) and perceived severity (M = 3.32, SD =.78) toward traffic accidents
due to exceeding speed limits. In addition, the findings indicated that the frequency of
obeying speed limits had high perceived benefits (M = 4.19, SD = .78) for drivers.
Moreover, participants rated low perceived barriers (M = 2.41, SD = .70) for the
frequency of obeying speed limits. Furthermore, participants had high motivation of
safety and health (M = 4.50, SD = .66). Finally, drivers thought that to increase the
frequency of obeying speed limits, cues to action (M = 3.66, SD = .79) were very
important.

In order to determine the relationship among all study variables, Bivariate
Correlation analysis was conducted; age, annual km, frequency of obeying speed
limits, aggressive violations, ordinary violations, perceptual-motor skills, safety skills,
perceived susceptibility, perceived severity, perceived benefits, perceived barriers,
motivation and cues to action variables were included in the analysis.

The relationship between age and main variables of the study indicated that age
the negatively related to frequency of obeying speed limits (r = -.10, p < .05);
aggressive violation (r = -.11, p <.05) and ordinary violation (r = -.15, p <.01); and
perceived barriers (r = -.21, p < .01). That is, as age increases, speeding behaviors,
aggressive and ordinary violations, and perceived barriers increases as well. On the
other hand, age was positively related to perceptual-motor skills (r = .11, p < .01);

perceived susceptibility (r = .10, p < .05); perceived benefits (r = .18, p < .01);
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motivation (r = .18, p < .01); and cues to action (r = .11, p < .05). That is, as age
increases, these variables mentioned decreases as well.

Correlation analyses showed that in addition to age, the other demographic
variables and main variables of the study are also related to each other. For instance,
annual mileage (km) was positively related to the frequency of obeying speed limits (r
= .18, p <.01); ordinary violations (r = .18, p < .01); perceptual-motor skills (r = .36,
p < .01). That is, as annual mileage (km) increases, speeding behavior, ordinary
violation and perceptual-motor skills increases as well. In addition, annual mileage
(km) had a significant and negative relationship with cues to action(r = -.14, p <.01).
That is, as annual mileage (km) increases, cues to action decreases as well.

Table 6. Descriptive Statistics of Variables for All Participants

Variables N Mean SD Min Max Range
Age 504 27.14 7.95 18 68 50
Education 504 6.09 72 2 7 5
Experience (years) 505 6.82 6.42 1 37 36
Annual mileage (km) 505 9,222.97  11,686.55 50 100,000 99,950
Agg_vio 505 2.17 .86 1 6 5
Ordinary_vio 505 1.95 .68 1 4.88 3.88
PMS 505 3.91 .67 2 5 3
SS 505 3.76 .60 1.60 5 3.40
Perc. Suscep. 505 3.72 .82 1 5 4
Perc. Severity 505 3.32 .78 1 5 4
Perc. Benefits 505 4.19 .78 1 5 4
Perc. Barriers 505 241 .70 1 4.92 3.92
Motivation 505 4.50 .66 1 5 4
CTA 505 3.66 .79 1.25 5 3.75

Note: Education = the level of education, Experience (years) = the number of years
of having driving license, Agg_vio = aggressive violation, Ordinary_vio = ordinary
violation, PMS = perceptual-motor skills, SS = safety skills, Perc. Suscep. =
perceived susceptibility, perc = perceived, CTA = cues to action. Scale values for the
scale: Aggressive violation and ordinary violation: 1 = never, 6 = nearly all the
time; Perceptual-motor and safety skills: 1 = definitely weak, 5 = definitely strong;
Perceived Susceptibility, Perceived Severity, Perceived Benefits, Perceived Barriers,
Motivation: 1 =completely disagree, 5 =completely agree; and Cues to Action: 1 =
not important at all, 5 = very important.
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The findings indicated that the frequency of obeying speed limits had positive
relationship with aggressive violation (r = .33, p < .01); ordinary violation (r = .66, p
< .01); perceptual-motor skills (r = .32, p < .01); and perceived barriers (r = .46, p <
.01). That is, as the frequency of obeying speed limits increases, aggressive and
ordinary violation, perceptual-motor skills, and perceived barriers increases as well.
On the other hand, the frequency of obeying speed limits was negatively related to
safety skills (r =-.52, p <.01); perceived severity (r =-.19, p <.01); perceived benefits
(r =-.27, p <.01); motivation (r =-.20, p <.01); and cues to action (r =-.19, p <.01).
That is, as speeding behaviors increases, safety skills, perceived severity, perceived
benefits, motivation, and cues to action increases as well.

The examination of the DBQ dimensions and other variables of interest
provided significant relationship in Bivariate Correlation Analyses. Firstly, aggressive
violation was positively related to ordinary violations (r = .51, p < .01); perceptual-
motor skills (r =.12, p <.01); perceived barriers (r = .22, p <.01). That is, as aggressive
violations increase, ordinary violations, perceptual-motor skills, and perceived barriers
increase as well. In addition, aggressive violation was negatively related to safety skills
(r =-.31, p <.01); perceived benefits (r = -.09, p < .05) and motivation (r = -.11, p <
.05). That is, as aggressive violations increase, these variables mentioned decrease as
well. On the other hand, ordinary violation was positively correlated with perceptual-
motor skills (r = .26, p < .01); and perceived barriers (r = .51, p <.01). That is, as
ordinary violations increase, perceptual-motor skills and perceived barriers increase as
well. Moreover, ordinary violation was negatively related to safety skills (r =-.61, p <
.01); perceived severity (r = -.17, p < .01); perceived benefits (r = -.29, p < .01),
motivation (r = -.24, p <.01), and cues to action (r =-.18, p <.01). That is, as ordinary
violations increase, these variables mentioned decrease as well.

The Bivariate Correlation analyses were done in order to determine the
relationship between the DSI dimensions and other main variables in the study. The
results showed that safety skills had positive correlation with perceived severity (r =
13, p < .01); perceived benefits (r = .21, p < .01); motivation (r = .25, p <.01); and
cues to action (r = .10, p < .05). That is, as safety skills increase, these variables
mentioned increase as well. On the other hand, safety skills had negative correlation
with perceived barriers (r = -.41, p < .01). That is, as safety skills increase, perceived
barriers decrease as well. The findings indicated that perceptual motor skills had

positive correlation with perceived barriers (r = .19, p <.01) and negative correlation
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with cues to action (r = -.11, p < .05). That is, as perceptual-motor skills increase,
perceived barriers increase and cues to action decrease as well.

To determine the relationship between the HBM constructs, the Bivariate
Correlation analyses were conducted. The findings indicated that perceived
susceptibility had positive correlation with perceived severity (r = .38, p < .01);
perceived benefits (r = .28, p <.01); motivation (r = .14, p < .01); and cues to action
(r = .09, p < .05). In addition, perceived severity had positive relationship with
perceived benefits (r = .45, p < .01); motivation (r = .23, p < .01); and cues to action
(r =.22, p <.01) whereas it had a negative relationship with perceived barriers (r = -
19, p < .01). Moreover, perceived benefits was also negatively related to perceived
barriers (r = .35, p < .01), and positively related to motivation (r = .41, p <.01) and
cues to action (r = .16, p < .01). Furthermore, perceived barriers had negative
correlation with motivation (r = -.31, p <.01) and cues to action (r = -.12, p < .01).
Lastly, motivation was positively correlated with cues to action (r = .26, p < .01).

To examine the relationships between sex/speeding accidents and study
variables, the Point-biserial Correlation analyses were conducted (see Table 8). The
results showed that sex had negative correlation with the frequency of obeying speed
limits (rpp = -.25, p < .01); safety skills (rpp = -.11, p < .05); perceived benefits (rpp = -
11, p <.05), motivation (rp» = -.10, p <.05), and cues to action (rpp =-.13, p <.01). In
addition, sex had positive correlation with ordinary violation (rpp = .23, p < .01);
perceptual-motor skills (rpp = .35, p <.01); perceived barriers (rp, = .13, p <.01). On
the other hand, speeding accidents had negatively related to the frequency of obeying
speed limits (rpp = -.33, p < .01); aggressive violation (rp, = -.66, p <.01); safety skills
(rpp = -.32, p <.01); and perceived benefits (rpp = -. 46, p <.01). Moreover, speeding
accident had positive correlation with ordinary violation (rp, = .52, p < .01); perceived
susceptibility (rpp = .19, p < .01), perceived severity (rpp = .27, p < .01), perceived
barriers (rpp = .20, p < .01), motivation (rp, = .19, p < .01), and cues to action (rpp =
17, p <.01).

Finally, in order to determine the relationship between two dichotomous
variables; sex and speeding accidents, Chi-square analysis was conducted. The results
showed (see Table 9) that the relationship between sex and speeding accidents was
significant X2 (1, N = 505) = 3.87, p <.05. This means that males were more likely to

have an accident due to speeding than were females.
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Table 8. Point-biserial Correlation Coefficient Score for Sex and Speeding Accidents

Variables Sex Speeding Accidents
1. Speeding -.25%* -.33**
2. Agg_vio .07 -.66**
3. Ordinary_vio 23%* 52**
4. SS -11* -.32%*
5. PMS 35** .07
6. Perc. Suscep. .00 9%
7. Perc. Severity -.08 27**
8. Perc. Benefits -11* - 46%**
9. Perc. Barriers A13** 20%*
10. Motivation -.10* 9%
11. CTA - 13** A7

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

Note: Agg_vio = aggressive violation, Ordinary_vio = ordinary violation, PMS =
perceptual-motor skills, SS = safety skills, Perc. Suscep. = perceived susceptibility,
perc = perceived, CTA = cues to action. Female =1, Male=2.

Table 9. Chi-square Analysis Results for Sex and Accidents Due to Speeding

Variables Chi-square DF* p N
Sex
Speeding
Accidents 3.87 1 .049 505

*DF, degree of freedom.

3.4.The Main analyses: Hierarchical Regression Analyses

In the following sections, the hierarchical regression analyses testing the
relationships between the Health Belief Model (HBM) constructs and driver behaviors

(for the violations, as a complete sub-factor; aggressive violations, and ordinary
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violations different analyses were conducted); the HBM constructs and driver skills;
driver behaviors and driver skills, and, lastly, mediating role of driving skills in the

relationship between the HBM constructs and driver behaviors were mentioned about.

3.4.1. Investigating the relationships between the HBM Constructs and Driver

Behaviors

A hierarchical regression analysis was conducted in order to test whether the
HBM constructs are related to the violations factors of driver behaviors. In the
hierarchical regression analysis, violations were identified as the dependent variable
(DV); and the HBM constructs were the independent variables (IV). In order to control
the statistical effects of age, sex, and exposure, these variables were entered in the first
step of the analysis. Later, the constructs of the HBM were entered at the second step
as the IVs. The results (see Table 10) of the analysis showed that controlled variables
contributed significantly to regression model and accounted for 10% variation in
violation (F(3, 500) = 17.57, p < .001, R? = .10). Introducing the HBM constructs
explained an additional 18% of variation in violations Fchange (6, 494) = 20.10, p <.001,
R? = .27. The only HBM construct being related to violation was perceived barriers.
This construct was found to be positively related to violations; that is, one-unit increase
in perceived barriers brings about .39 increase in violations (5 = .39, p <.001, 95% CI
[.28, .44]).

In the second analysis, a hierarchical regression analysis was conducted in
order to test whether the HBM constructs are related to the aggressive violation
variables of driver behaviors. In the hierarchical regression analysis, aggressive
violations were identified as the DV; and the HBM constructs were 1V. In order to
control the statistical effects of age, sex, and exposure, these variables were entered
in the first step of the analysis. Later, the constructs of the HBM were entered at the
second step as the IVs. The results (see Table 11) of this regression analysis showed
that controlled variables contributed significantly to the regression model, and
accounted for 3% variation in aggressive violation (F(3, 500) = 4.39, p = .005, R? =
.03). mtroducing the HBM constructs explained and additional 4% of variation in
aggressive violation, Fcnange (6, 494) = 3.79, p = .001, R? = .07. The only HBM
construct being related to aggressive violations was perceived barriers. This construct

was found to be positively related to aggressive violations; that is, one-unit increase
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in perceived barriers brings about .19 increase in violations (# = .19, p <.001, 95%
CI[.11, .34)).

Table 10. Hierarchical Regression of Driver Behaviors (Violations) on the HBM

Constructs
Variable B P R? A R?
Step 1 .000 10 10
Age -.20 .000
Sex 18 .000
Annual mileage 17 .000
Step 2 .000 27 18
Age -.09 .036
Sex 11 .006
Annual mileage 12 .005
Per. Susceptibility .07 110
Per. Severity -.02 .619
Per. Benefits -.07 128
Per. Barriers .39 .000
Motivation -.03 512
CTA -.06 179

Note: N = 505; Perc = perceived, CTA = cues to action. Dependent variable =
violations.
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Table 11. Hierarchical Regression of Aggressive Violations on the HBM Constructs

Variable B P R? A R?

Step 1 .005 .03 .03
Age -.13 .003
Sex .07 148
Annual mileage .08 .069

Step 2 .001 .07 .04
Age -.09 .065
Sex .04 437
Annual mileage .06 194
Per. Susceptibility .08 .081
Per. Severity .02 746
Per. Benefits -.02 .704
Per. Barriers 19 .000
Motivation -.03 .555
CTA -.02 .602

Note: N = 505; Perc = perceived, CTA = cues to action. Dependent variable =
aggressive violations.

In the third analysis, a hierarchical regression analysis was conducted to
examine whether the HBM constructs are related to the ordinary violations variables
of driver behaviors. In the hierarchical regression analysis, ordinary violations were
defined as the DV; and the HBM constructs were the 1V. In order to control the
statistical effects of age, sex, and exposure, these variables were entered in the first
step of the analysis. Later, the constructs of the HBM were entered at the second step
as the IVs. The results (see Table 12) of the analysis showed that controlled variables
contributed significantly to regression model, and accounted for 11% variation in
ordinary violation (F(3, 500) = 20.44, p < .001, R? = .11). Introducing the HBM
constructs explained an additional 21% of variation in ordinary violations, Fchange (6,
494) = 25.50, p < .001, R? = .32. The only HBM construct being related to ordinary
violation was perceived barriers. This construct was found to be positively related to
ordinary violations; that is, one-unit increase in perceived barriers brings about .42
increase in ordinary violations (5 = .42, p <.001, 95% CI [.33, .49]).
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Table 12. Hierarchical Regression of Ordinary Violations on the HBM Constructs

Variable B P R? A R?

Step 1 .000 A1 A1
Age -.20 .000
Sex .20 .000
Annual mileage .18 .000

Step 2 .000 .32 21
Age -.07 .070
Sex 13 .001
Annual mileage 12 .003
Per. Susceptibility .05 232
Per. Severity -.04 .396
Per. Benefits -.09 .066
Per. Barriers 42 .000
Motivation -.02 576
CTA -.06 127

Note: N = 505; Perc = perceived, CTA = cues to action. Dependent variable =
ordinary violations.

In the fourth analysis, a hierarchical regression analysis was conducted to test
whether the HBM constructs are related to the frequency of obeying speed limits. In
the hierarchical regression analysis, the frequency of obeying speed limits was defined
as the DV; and the HBM constructs were the V. In order to control the statistical
effects of age, sex, and exposure, these variables were entered in the first step of the
analysis. Later, the constructs of the HBM were entered at the second step as the IVs.
The results (see Table 13) of this regression analysis at the first step examined that
controlled variables contributed significantly to regression model, and accounted for
10% variation in the frequency of obeying speed limits (F(3, 500) = 18.24, p < .001,
R? = .10). Introducing the HBM constructs explained an additional 18% variation in
the frequency of obeying speed limits, Fchange (6, 494) = 20.81, p < .001, R? = .28. The
one of the HBM constructs being related to the frequency of obeying speed limits was

perceived barriers. This construct was found to be positively related to the frequency
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of obeying speed limits; that is, one-unit increase in perceived barriers causes .39
increase in the frequency of obeying speed limits (5 = .39, p <.001, 95% CI [.39, .61]).
Moreover, cues to action negatively relates the frequency of obeying speed limits (5 =
-.09, p <.05, 95% CI [-.19, -.01]). In other words, one-unit increases in cues to action

leads to .09 unit decreases in the frequency of obeying speed limits.

Table 13. Hierarchical Regression of the Frequency of Obeying Speed Limits on the
HBM Constructs

Variable B P R2 AR?
Step 1 10 10
Age -.15 .001
Sex 23 .000
Annual mileage 16 .000
Step 2 .28 18
Age -.02 551
Sex .16 .000
Annual mileage 10 .013
Per. Susceptibility .00 .928
Per. Severity -.06 215
Per. Benefits -.07 27
Per. Barriers .39 .000
Motivation .01 817
CTA -.09 .037

Note: N = 505; Perc = perceived, CTA = cues to action. Dependent variable = the
frequency of obeying speed limits.
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3.4.2. The regression analysis for the relationship between the constructs of the
Health Belief Model and Driver Skills

A hierarchical regression analysis was conducted in order to test whether the
HBM constructs are related to safety skills. In the hierarchical regression analysis,
safety skills were identified as the DV; and the HBM constructs were 1V. In order to
control the statistical effects of age, sex, and exposure, these variables were entered in
the first step of the analysis. Later, the constructs of the HBM were entered at the
second step as the 1Vs. The results (see Table 14) of the analysis showed that controlled
variables contributed significantly to regression model, and accounted for 5% variation
in safety skills (F(3, 500) = 7.96, p < .001, R? = .05). Introducing the HBM constructs
explained an additional 15% of variation in safety skills, Fchange (6, 494) = 15.10, p <
.001, R? = .19. In addition, perceived barriers were found to be negatively related to
safety skills; that is, one-unit increase in perceived barriers brings about .33 unit
decreases in safety skills (5 =-.33, p <.001, 95% CI [-.36, -.21]). Moreover, motivation
was found to be positively relates safety skills (5 = .11, p <.001, 95% CI [.02, .19]).
In other words, one-unit increases in motivation leads to .11 unit increases in safety
skills.

A hierarchical regression analysis was conducted in order to test whether the
HBM constructs are related to perceptual-motor skills. In the hierarchical regression,
perceptual-motor skills were identified as the DV; and the constructs of the HBM were
the IV. In order to control the statistical effects of age, sex, and exposure, these
variables were entered in the first step of the analysis. Later, the constructs of the HBM
were entered at the second step as the 1Vs. The results (see Table 15) of the analysis
at the first step showed that controlled variables contributed significantly to regression
model, and accounted for 21% variation in perceptual-motor skills (F(3, 500) = 43.64,
p <.001, R? = .21). Introducing the constructs of the HBM explained an additional 3%
of variation in perceptual-motor skills, Fcnange (6, 494) = 3.11, p < .01, R?> = .24. The
only HBM construct being related to perceptual-motor skills was perceived barriers.
This construct was found to be positively related to perceptual-motor skills; that is,
one-unit increase in perceived barriers brings about .17 unit increases in perceptual-
motor skills (8 = .17, p <.001, 95% CI [.08, .24]).
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Table 14. Hierarchical Regression of Safety Skills on the HBM Constructs

Variable B P R? AR?
Step 1 .000 .05 .05
Age 18 .000
Sex -11 015
Annual mileage -.09 .046
Step 2 .000 .20 15
Age .07 .070
Sex -.05 .001
Annual mileage -.05 .002
Per. Susceptibility -.07 232
Per. Severity .05 .396
Per. Benefits .03 .066
Per. Barriers -.33 .000
Motivation A1 .017
CTA .00 127

Note: N = 505; Perc = perceived, CTA = cues to action. Dependent variable =

safety skills.
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Table 15. Hierarchical Regression of Perceptual-motor Skills on the HBM

Constructs
Variable B P R? A R?
Step 1 .000 21 21
Age .03 492
Sex .28 .000
Annual mileage .29 .000
Step 2 .005 24 .03
Age .06 193
Sex .26 .000
Annual mileage .28 .000
Per. Susceptibility .04 .303
Per. Severity -.06 210
Per. Benefits .03 575
Per. Barriers A7 .000
Motivation .06 176
CTA -.03 438

Note: N = 505; Perc = perceived, CTA = cues to action. Dependent variable =
perceptual-motor skills.

3.4.3. The regression analysis for Driver Behavior and Driver Skills

A hierarchical regression analysis was conducted in order to test whether
driving skills are related to violation factors of driver behaviors when controlling the
constructs of the HBM. In the hierarchical regression analysis, violations were
identified as the DV; and driver skills were 1Vs. In order to control the statistical effects
of age, sex, and exposure, these variables were entered in the first step of the analysis.
In addition, to control the possibility of association between the HBM constructs and
violations, the HBM constructs were entered in the second step of the analysis. Finally,
to test prediction, driver skills such as safety skills and perceptual-motor skills were
entered at third step. The results (see Table 16) of the regression analysis indicated that
controlled variables contributed significantly to regression model and accounted for
10% variation in violation (F(3, 500) = 17.57, p < .001, R? = .10). Introducing the
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HBM constructs explained an additional 18% of variation in violations Fchange (6, 494)
= 20.10, p < .001, R?= .27. In addition, driver skills entered in the third step
significantly increases the explained variance in violations (Fchange (2, 492) = 76.08, p
<.001, R?%change = .17). In addition, after controlling the effects of the HBM constructs,
safety skills were found to be negatively (8 = -.45, p <.001, 95% CI [-.56, -.41]); and
perceptual-motor skills were positively related to violations (5 = .14, p <.001, 95% ClI
[.06, .21]). In other words, one-unit increase in safety skills leads to .45 unit decreases
in violations. On the other hand, one-unit increases in perceptual-motor skills brings

about .14 unit increase in violations.

Table 16. Hierarchical Regression of Violations on Driver Skills When Controlled
the HBM

Variable B p R2 A R?
Step 1 .000 10 10
Age -.20 .000
Sex .18 .000
Annual mileage A7 .000
Step 2 .000 27 .18
Age -.09 .036
Sex 11 .006
Annual mileage 12 .005
Perc. Susceptibility .07 110
Perc. Severity -.02 .619
Perc. Benefits -.10 .108
Perc. Barriers .39 .000
Motivation -.03 512
CTA -.06 179
Step 3 .000 45 17
Age -.06 .084
Sex .05 162
Annual mileage .06 143
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Table 16. (continued)

Variable B p R? AR?
Perc. Susceptibility .03 391
Perc. Severity .01 .851
Perc. Benefits -.07 121
Perc. Barriers 21 .000
Motivation .01 742
CTA -.05 173
SS -.45 .000
PMS 14 .000

Note: N = 505; SS = safety skills, PMS = perceptual-motor skills, Perc = perceived,
CTA = cues to action, Dependent variable = violations.

A hierarchical regression analysis was conducted in order to test whether
driver skills are related to aggressive violation factors of driver behaviors when
controlling the constructs of the HBM. In the hierarchical regression analysis,
aggressive violations were identified as the DV; and driver skills were 1Vs. In order
to control the statistical effects of age, sex, and exposure, these variables were
entered in the first step of the analysis. In addition, to control the possibility of
association between the HBM constructs and aggressive violations, the HBM
constructs were entered in the second step of the analysis. Finally, to test prediction,
driver skills were entered at third step. The results (see Table 17) of the regression
analysis showed that controlled variables contributed significantly to the regression
model and accounted for 3% variation in aggressive violation (F(3, 500) =4.39, p =
.005, R? = .03). At the second step, the constructs of the HBM variables explained an
additional 4% of variation in aggressive violation, Fchange (6, 494) = 3.79, p = .001,
R? = .07. In addition, driver skills entered in the third step significantly increases the
explained variance in aggressive violations (Fchange (2, 492) = 15.68, p <.001,
R2change = .06). In addition, after controlling for the effects of the HBM constructs,
safety skills were found to be negatively (8 = -.25, p <.001, 95% CI [-.49, -.23]); and
perceptual-motor skills were positively related to aggressive violations (5 = .10, p <
.05, 95% CI [.00, .24]). In other words, one-unit increase in safety skills leads to .25
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unit decrease in aggressive violations. On the other hand, one-unit increase in

perceptual-motor skills brings about .10 unit increase in aggressive violations.

Table 17. Hierarchical Regression of Aggressive Violations on Driver Skills When
Controlled the HBM

Variable B P R? A R?

Step 1 .005 .03 .03
Age -.13 .003
Sex .07 148
Annual mileage .08 .069

Step 2 .001 .07 .04
Age -.09 .065
Sex .04 437
Annual mileage .06 194
Perc. Susceptibility .08 .081
Perc. Severity .02 746
Perc. Benefits -.02 .704
Perc. Barriers 18 .000
Motivation -.03 .555
CTA -.02 .602

Step 3 .000 12 .06
Age -.07 .106
Sex -.01 .967
Annual mileage .02 .643
Perc. Susceptibility .06 178
Perc. Severity .04 491
Perc. Benefits -.02 751
Perc. Barriers .08 .094
Motivation -.01 .886
CTA -.02 .653
SS -25 .000
PMS .10 .049

Note: N = 505; SS = safety skills, PMS = perceptual-motor skills, Perc = perceived,

CTA = cues to action, Dependent variable = aggressive violations.
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A hierarchical regression analysis was conducted in order to test whether driver
skills are related to ordinary violation factors of driver behaviors when controlling the
constructs of the HBM. In the hierarchical regression analysis, ordinary violations
were identified as the DV; and driver skills were IVs. In order to control the statistical
effects of age, sex, and exposure, these variables were entered in the first step of the
analysis. In addition, to control the possibility of association between the HBM
constructs and ordinary violations, the HBM were entered in the second step. Finally,
to test prediction, driver skills were entered at third step. The results (see Table 18) of
the analysis indicated that controlled variables contributed significantly to the
regression model and accounted for 11% variation in ordinary violation (F(3, 500) =
20.44, p < .001, R? = .11). At the second step, the constructs of the HBM variables
explained an additional 21% of variation in aggressive violation, Fchange (6, 494) =
25.50, p <.001, R? =.32. In addition, driver skills entered in the third step significantly
increases the explained variance in ordinary violations (Fchange (2, 492) = 91.56, p <
.001, RZhange = .18). In addition, after controlling for the effects of the HBM
constructs, safety skills were found to be negatively (8 = -.47, p <.001, 95% CI [-.61,
-.45]); and perceptual-motor skills were positively related to ordinary violations (8 =
14, p <.001, 95% CI [.07, .21]). In other words, one-unit increase in safety skills leads
to .47 unit decrease in ordinary violations. On the other hand, one-unit increase in

perceptual-motor skills brings about .14 unit increase in ordinary violations.
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Table 18. Hierarchical Regression of Ordinary Violations on Driver Skills When
Controlled the HBM

Variable B P R? AR?
Step 1 11 A1
Age -.20 .000
Sex .20 .000
Annual mileage .18 .000
Step 2 32 21
Age -.07 .070
Sex 13 .001
Annual mileage A2 .002
Per. Susceptibility .05 232
Per. Severity -.04 .396
Per. Benefits -.09 .066
Per. Barriers 42 .000
Motivation -.02 576
CTA -.06 127
Step 3 .000 50 .18
Age -.05 169
Sex .07 .050
Annual mileage .06 .084
Perc. Susceptibility .01 733
Perc. Severity -.01 .864
Perc. Benefits -.08 .052
Perc. Barriers 24 .000
Motivation .02 .586
CTA -.05 109
SS - 47 .000
PMS 14 .000

Note: N = 505; SS = safety skills, PMS = perceptual-motor skills, Perc = perceived,

CTA = cues to action, Dependent variable = ordinary violation.
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A hierarchical regression analysis was conducted in order to test whether driver
skills are related to the frequency of obeying speed limits when controlling the
constructs of the HBM. In the hierarchical regression analysis, the frequency of
obeying speed limits was identified as the DV; and driver skills were the IVs. In order
to control the statistical effects of age, sex, and exposure, these variables were entered
in the first step of the analysis. In addition, to control the possibility of association
between the HBM constructs and the frequency of obeying speed limits, the HBM
constructs were entered in the second step of the analysis. Finally, to test prediction,
driver skills were entered at third step. The results (see Table 19) of the regression
analysis showed that controlled variables contributed significantly to the regression
model and accounted for 10% variation in aggressive violation (F(3, 500) = 18.24, p
< .001, R? = .10). At the second step, the constructs of the HBM variables explained
an additional 18% of variation in aggressive violation, Fchange (6, 494) = 20.81, p <
.001, R? = .28. In addition, driver skills entered in the third step significantly increases
the explained variance in the frequency of obeying speed limits (Fchange (2, 492) =
63.19, p < .001, R%nange = .15). In addition, after controlling the effects of the HBM
constructs, the frequency of obeying speed limits negatively related to safety skills (
=-.39, p<.001, 95% CI [-.70, -.48]); and positively related to perceptual-motor skills
(8=.21,p<.001, 95% CI [.18, .38]). In other words, one-unit increase in safety skills
leads to .39 unit decrease in the frequency of obeying speed limits. On the other hand,
one-unit increase in perceptual-motor skills brings about .21 unit increase in the

frequency of obeying speed limits.
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Table 19. Hierarchical Regression of the Frequency of Obeying Speed Limits on
Driver Skills When Controlled the HBM

Variable B P R? A R?
Step 1 10 10
Age -.15 .001
Sex 23 .000
Annual mileage 16 .000
Step 2 .28 18
Age -.02 551
Sex .16 .000
Annual mileage 10 .013
Per. Susceptibility .00 .928
Per. Severity -.06 215
Per. Benefits -.07 127
Per. Barriers .39 .000
Motivation .01 817
CTA -.09 .037
Step 3 .000 43 15
Age -.01 .818
Sex .08 .029
Annual mileage .03 .500
Perc. Susceptibility -.03 409
Perc. Severity -.03 538
Perc. Benefits -.07 109
Perc. Barriers 22 .000
Motivation .04 297
CTA -.08 .035
SS -39 .000
PMS 21 .000

Note: N = 505; SS = safety skills, PMS = perceptual-motor skills, Perc = perceived,
CTA = cues to action, Dependent variable = the frequency of obeying speed limits.
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3.5.Mediation Analyses: A Multiple Mediator Model with two proposed mediators

Mediation analyses were conducted in order to examine whether the
relationship between the HBM constructs and driver behaviors is mediated by driver
skills. In the previous sections, the relationship between the variables of the mediation
model were tested. That is, the value of “c path” in mediation model (see Figure 2
below) was mentioned in the analysis in which Hierarchical Regression of Driver
Behaviors on the HBM. In addition, the value of “a path” in mediation model (See
Figure 3 below) was mentioned in the analysis in which Hierarchical Regression of
Driver Skills on the HBM. Moreover, the value of “b path” in mediation model was
mentioned in the analysis in which Hierarchical Regression of Driver Behavior on
Driver Skills. Mediation analyses were conducted by using SPSS 22 program and the
indirect macro of Hayes (2013). Only the HBM constructs which were found to have
a significant relationship with the outcome variables in the previously conducted
hierarchical regression analyses were included into the mediation analyses. That is,
perceived barriers and cues to action constructs were included into the analyses.
Violations, aggressive violations, ordinary violations, and the frequency of obeying
speed limits were the driver behaviors that were defined as the DV in the mediation
analyses. Perceived barriers were identified as the 1V for all DVs, as its relationships
with the listed DVs were significant in the previous studies. In addition to perceived
barriers, cues to action were identified as the 1V for the frequency of obeying speed
limits. Driver skills, perceptual-motor and safety skills were treated as the mediator
variables in all mediation analyses. Age, sex, and annual mileage were identified as
the CVs.

Health Belief >

Model Driver Behavior

c

Figure 2. Simple relationship between the Health Belief Model and Driver Behaviors
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Driver Skills

Health Belief — —> Driver Behaviors
Model

Figure 3. The tested mediating effects of driver skills on the relationship between the

Health Belief Model constructs and Violations

The first mediation analysis was conducted by estimating whether the
relationship between perceived barriers and violations was mediated by driver skills.
According to the result of this analysis perceived barriers explained 18% of variance
in safety skills (R? = .18, F(4, 499) = 26.60, p < .001) whereas perceived barriers
explained 23% of variance in perceptual-motors skills (R? = .23, F(4, 499) = 37.00, p
<.001). In addition, when adding all predictors, perceived barriers and driver skills,
the model was still significant (R? = .44, F(6, 497) = 64.84, p < .001). Moreover, the
total effect of model (c path) was significant (5 = .39, SE =.04, p <.001, 95% CI [.32,
.46]). The direct effect of perceived barriers on violations was significant (5 = .21, SE
= .04, p <.001, 95% CI [.14, .28]. The significance of indirect effect was tested by
using bootstrapping procedures. The indirect effects were computed for each 1000
bootstrapped samples, at the 95% confidence interval. The total indirect effect of
perceived barriers on violations was significant (5 = .18, SE =.03, 95% CI [.13, .23]).
The indirect effect for safety skills was (-.32)*(-.49) = .16 (SE = .03, 95% CI [.11,
.21]), and for perceptual-motor skills, it was (.15)*(.14) = .02 (SE = .01, 95% CI [.01,
.04]. Figure 4 indicated the unstandardized regression coefficients for the relationship
among the constructs of the tested mediation model when the DV is violations. When
the indirect effect was compared for each mediator variable, safety skills emerged as
a significantly stronger mediator in the perceived barriers violations relationships as
compared to perceptual-motor skills (8 = .14, SE = .03, 95% CI [.09, .19]).
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Figure 4. The regression analysis coefficients for the relationship between perceived
barriers and violations as mediated by driver skills; perceptual-motor and safety
skills.

*p <.001.

Second mediation analysis was conducted by estimating whether the
relationship between perceived barriers and aggressive violations was mediated by
driver skills. As mentioned above, the result of this analysis showed perceived barriers
explained 18% of variance in safety skills (R? = .18, F(4, 499) = 26.60, p < .001)
whereas perceived barriers explained 23% of variance in perceptual-motors skills (R
=.23, F(4, 499) = 37.00, p <.001). Furthermore, when adding all predictors, perceived
barriers and driver skills, the model still was significant (R?= .12, F(6, 497) = 11.13,
p <.001). Moreover, the total effect of the model (c path) was significant (5 = .24, SE
=.06, p<.001, 95% CI [.13, .35]). The direct effect of perceived barriers on aggressive
violations was not significant (p = .09). In other words, when controlled statistical
effects of the mediator variables, the direct effect of the perceived barriers on
aggressive violation changed from significant to non-significant. Perceptual-motor and
safety skills are full mediation on the relationship between perceived barriers and
aggressive violation. The significance of indirect effect was tested by using
bootstrapping procedures. The indirect effects were computed for each 1000
bootstrapped samples, at the 95% confidence interval. The total indirect effect of
perceived barriers on aggressive violations was significant (5 = .14, SE = .03, 95% ClI
[.08, .21]). The indirect effect for safety skills was (-.32)*(-.36) = .12 (SE = .03, 95%
CI1[.07, .19]), and for perceptual-motor skills, it was (.15)*(.12) = .02 (SE = .01, 95%
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ClI [.01, .05]) significant. When the indirect effect was compared for each mediator
variable, safety skills emerged as a significantly stronger mediator in the perceived
barriers and aggressive violations relationships as compared to perceptual-motor skills
(8 = .10, SE = .03, 95% CI [.05, .16]). Figure 5 indicated that the unstandardized
regression analysis coefficients for the relationship among the constructs of the tested
mediation model when the DV is the aggressive violation.

Safety

y e \

\ 24% (.10)
15% Perceptual- Av

motor skills

Perceived
Barriers

Aggressive
Violations

Figure 5. The regression analysis coefficients for the relationship between perceived
barriers and aggressive violations as mediated by driver skills; perceptual-motor and
safety skills.

*p <.001, **p <.05.

Third mediation analysis was conducted by estimating whether the relationship
between perceived barriers and ordinary violations was mediated by driver skills. As
mentioned above, the result indicated that perceived barriers explained 18% of
variance in safety skills (R? = .18, F(4, 499) = 26.60, p < .001) whereas perceived
barriers explained 23% of variance in perceptual-motors skills (R? = .23, F(4, 499) =
37.00, p <.001).. Moreover, when adding all predictors, perceived barriers and driver
skills, the model still was significant (R?>= .50, F(6, 497) = 81.72, p < .001). Moreover,
the total effect of the model (c path) was significant (5 = .45, SE = .04, p <.001, 95%
Cl [.37, .52]). The direct effect of perceived barriers on ordinary violations was
significant (5 = .25, SE = .04, p <.001, 95% CI [.18, .32]. The significance of indirect

effect was tested by using bootstrapping procedures. The indirect effects were
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computed for each 1000 bootstrapped samples, and the 95% confidence interval was
computed. The total indirect effect of perceived barriers on ordinary violations was
significant (8 = .20, SE = .03, 95% CI [.14, .25]). The indirect effect for safety skills
was (-.32)*(-.54) = .17 (SE = .03, 95% CI [.13, .23]), and for perceptual-motor skills,
it was (.15)*(.14) = .02 (SE = .01, 95% CI [.01, .04]. Figure 6 indicated the
unstandardized regression analysis coefficients for the relationship among the
constructs of the tested mediation model when the DV is the ordinary violation. When
the indirect effects were compared for each mediator variable, safety skills emerged as
a significantly stronger mediator in the perceived barriers ordinary violations
relationship as compared to perceptual-motor skills (5 = .15, SE = .03, 95% CI [.10,
21]).

Safety
-32% Skills YA
Perceived R Ordinary
Barriers - Violations
45%* (.25%)
15*
Perceptual- 147
motor skills

Figure 6. The regression analysis coefficients for the relationship between perceived
barriers and ordinary violations as mediated by driver skills; perceptual-motor and
safety skills.

*p <.001.

The fourth mediation analysis was conducted by estimating whether the
relationship between perceived barriers and the frequency of obeying speed limits was
mediated by driver skills. As mentioned above, the result showed that perceived
barriers explained 18% of variance in safety skills (R?> = .18, F(4, 499) = 26.60, p <
.001) whereas perceived barriers explained 23% of variance in perceptual-motors
skills (R?= .23, F(4, 499) = 37.00, p < .001). Moreover, when adding all predictors,

perceived barriers and driver skills, the model was still significant (R?= .41, F(6, 497)
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= 58.40, p < .001). Moreover, the total effect of the model (c path) was significant (5
= .54, SE = .05, p <.001, 95% CI [.44, .65]). The direct effect of perceived barriers on
the frequency of obeying speed limits was significant (5 = .31, SE = .05, p <.001, 95%
ClI [.21, .41]. The significance of indirect effect was tested by using bootstrapping
procedures. The indirect effects were computed for each 1000 bootstrapped samples,
at the 95% confidence interval. The total indirect effect of perceived barriers on the
frequency of obeying speed limits was significant ( = .23, SE = .03, 95% CI [.17,
.30]). The indirect effect for safety skills were (-.32)*(-.59) = .20 (SE = .03, 95% CI
[.14, .26]), and for perceptual-motor skills were (.15)*(.28) = .04 (SE = .01, 95% CI
[.02, .08]. Figure 7 indicated that the unstandardized regression analysis coefficients
for the relationship between the constructs of the tested mediation model when the DV
is the frequency of obeying speed limits. When the indirect effects were compared for
each mediator variable, safety skills emerged as a significantly stronger mediator in
the perceived barriers and the frequency of obeying speed limits relationship as
compared to perceptual-motor skills (8 = .15, SE = .03, 95% CI [.08, .22]).

Safety
Skills -.59*
-.32*
Perceived _ Speeding
Barriers g Behavior
54* (.31%)
15* *
Perceptual- 28
motor skills

Figure 7. The regression analysis coefficients for the relationship between perceived
barriers and the frequency of obeying speed limits as mediated by driver skills;
perceptual-motor and safety skills.

*p <.001.
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Finally, the last mediation analysis was conducted by estimating whether the
relationship between cues to action and the frequency of obeying speed limits was
mediated by driver skills (See Figure 8). According to the results of this analysis cues
to action explained 5% of variance in safety skills (R?= .05, F(4, 499) = 6.40, p <.001)
whereas they explained 21% of variance in perceptual-motors skills (R? = .21, F(4,
499) = 32.90, p < .001). Although the regression model was significant, the
relationships between cues to action and either of the driver skills were not significant.
In other words, the “a” paths of either perceptual-motor or safety skills were
significant. However, when adding all predictors, that is, cues to action and driver
skills, the model was significant (R?= .38, F(6, 497) = 50.15, p < .001). The total effect
of the model (c path) (8 = -.15, SE = .05, p < .01, 95% CI [-.25, -.05]), and the direct
effect of cues to action on the frequency of obeying speed limits was significant (8 = -
11, t(504) = -2.50, , p = .01, 95% CI [-.19, -.02]. The significance of indirect effect
was tested by using bootstrapping procedures. The indirect effects were computed for
each 1000 bootstrapped samples, at the 95% confidence interval. Either the total
indirect effect of cues to action or the indirect effects of perceptual-motor or safety

skills were significant.

Safety

y e N‘

Cues to Action >
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Behavior

Figure 8. The regression analysis coefficients for the relationship between cues to
action and the frequency of obeying speed limits
*p <.001, **p < .01.
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CHAPTER IV

DISCUSSION

4.1. General Discussion

The main aim of the current study was to examine the relationship between
the HBM constructs (perceived susceptibility, perceived severity, perceived
benefits, perceived barriers, motivation, and cues to action) and driver behaviors
(total overall violations, aggressive violations, ordinary violations and the
frequency of exceeding speed limits) through driver skills (perceptual-motor and
safety skills) for the first time in the literature. To our knowledge, there are very
few studies investigating the HBM constructs in the traffic context (Fernandes et
al., 2010; Hatfield, Fernandes, & Soames Job, 2014). None of the previous
investigation attempts tried to check the mediated relationship in the present study.

In this study the HBM was used because most of the traffic studies and the
HBM have the same critical underlying goal: encouraging health behaviors and to
reduce deaths and injuries or the severity of injuries. While the traffic research tries
to achieve this goal by increasing the traffic safety (Elvik, 2010; Qiu et al., 2014),
the HBM model tries to find answers to questions like how to increase likelihood
of health behaviors or prevent the barriers about health behaviors and predict a
variety of behaviors related to positive health outcomes (Rosenstock, 1966). So,
combining these two perspectives having the same goal would provide new
theoretical and practical contributions. In the literature, there are some attempts to
make such contributions. For instance, the study conducted by Fernandes et al.
(2010) indicated that there is a relationship between the HBM and driver behaviors,
only some specific violations. Although one of the human factors in driving (i.e.,
driver behaviors) included into the investigations, the other one has not been
investigated in relation to the HBM constructs. For this reason, in the present study
it was aimed to model the relationships in a way that all human factors in driving

would be completely investigated in relation to the HBM constructs.
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In the following sections, general findings about the HBM constructs, and
the relationships between study variables will be discussed separately. Furthermore,
critical remarks, implications of the study and suggestions for future researches are

presented.

4.2. Evaluations of the Findings

4.2.1. Evaluations of the Findings on the HBM constructs in traffic safety and

speeding context

Before testing the proposed mediation model, to get more detailed
information about the HBM, the constructs of the model will be explained
separately over their descriptive characteristics.

First, perceived threat was investigated with its constructs of perceived
susceptibility (i.e., the extent to which the individual feels at risk of being
exposed/suffering from condition), and perceived severity (i.e., beliefs about how
serious the condition is and the related consequences of the conditions - Jones,
Smith, & Llewellyn, 2014). The results showed that drivers believe that the
possibility of negative health outcomes is high in the event of an accident due to
exceeding speed limits. In addition, they think that due to speeding behaviors, the
consequences of an accident would be more hazardous for their physical or
psychological health.

Afterwards, behavioral evaluation was investigated with its constructs of
perceived benefits (i.e., the effectiveness and availability of taking a particular
course of action) and perceived barriers (i.e., the negative aspects related to
following the course of action, - Jones, Smith, & Llewellyn, 2014). Within the
content of the present study, the beliefs about prevention of taking speed tickets,
feeling safer, and reporting possibility of an injury or accidents could be accounted
as perceived benefits for obeying speed limits. In other words, drivers perceive
mentioned conditions as perceived benefits. On the other hand, in the present study,
the perceiving speeding as time-saving, thinking that there is no police control
around, perceived inappropriate speed limits on the roads could be accounted as

perceived barriers for obeying speed limits.
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Concerning the motivation and cues to action (i.e., external or internal triggers
of action- Jones, Smith, & Llewellyn, 2014), the drivers have high safety motivation
and health motivation. They also report strong tendency to obey speed limits.

The above mentioned characteristics list the traffic-related, especially
speeding related, characteristics of the basic constructs of the HBM. This
information is critical as it makes it clear how to exemplify and give meaning to the
HBM constructs at traffic settings. The previous studies on the HBM at traffic
settings did not focus on these characteristics in detail; although in the HBM
literature there are some other studies mentioning about the examples or
characteristics of perceptions and behaviors of the HBM constructs at different
settings (e.g., the effects of the HBM on cyber-preventive behaviors — Dodel, &
Mesch, 2017; the predictors for the way women plan their childbirth based on the
HBM — Darsareh, Aghamolaei, Rajaei, Madani, & Zare, 2016; the applicability of
the HBM to understand high-risk sexual behavior — Li, Lei, Wang, He, & Williams,
2016).

4.2.2. Evaluations of Bivariate Correlation Analyses

The Bivariate Correlation Analyses were done to examine the relationship
between study variables. Age had negative relationships with speeding, aggressive
violations, ordinary violations, whereas it had positive relationships with driver
skills, and the constructs of the HBM except for perceived barriers; its relationship
with perceived barriers was negative. The findings concerning the driver behaviors,
skills and age relationships has been evidenced many times by some previous
studies (e.g. Elvik, 2010; Martinussen, Moller, & Prato, 2014; Andrews, &
Westerman, 2012). Concerning the negative relationship between the perceived
barriers and age, it can be said that as the drivers’ age increases, their tendency to
perceive the listed perceived barriers (e.g., police control, relying on self-driver
skills) as barriers for speeding would decrease. Concerning the exposure variable
(i.e., annual mileage), there was a negative relationship with cues to action.
Moreover, exposure was positively related to speeding, ordinary violations, and
perceptual-motor skills. That is, it can be said that as the drivers’ annual mileage
(km) increases, the tendency to speeding and ordinary violations would increase. In
addition, as the drivers’ annual mileage increases, their tendency to perceive having

higher perceptual-motor skills and to perceive the listed external and internal factors
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(being fined due to speeding, safety campaigns about speeding) as speed triggering
decrease.

The results showed that aggressive violations were related to the HBM
constructs. The frequency of aggressive violations increases when perceived
barriers sub-scale scores increase. That is, it can be said that as the frequency of
aggressive violations increases, their tendency to perceive the listed perceived
barriers (e.g., police control, relying on self-driver skills) as barriers for speeding
would increases. In addition, the decreases in aggressive violations were related to
the increases in motivation. That is, as the frequency of aggressive violations
decreases, motivation (e.g., safety is the most important thing, health is more
important than fun) for safety and health would increase. Ordinary violations have
positive relationship the perceived barriers; that is as the frequency of ordinary
violations increases, their tendency to perceive the listed perceived barriers (e.g.,
the belief about speeding is time-saving activity, relying on self-driver skills) as
barriers for speeding would increase. Moreover, they have negative relationships
with perceived severity, perceived benefits, motivation, and cues to action. This
means, as the frequency of ordinary violations increase, drivers’ perceptions on
susceptibility (e.g., the possibility of injuries due to speeding), and their tendency
to perceive the listed perceived benefits (e.g., the low possibility of accident due to
speeding, feeling safer) would decreases.

The results also showed that the driver skills and the HBM constructs were
related to each other. Concerning the safety skills, there was a negative relationship
with perceived barriers, and positive relationships with the other constructs of the
HBM except for perceived susceptibility. That means, as safety skills increase, their
tendency to perceive the listed perceived barriers (e.g., police control, relying on
self-driver skills) as barriers for speeding would decrease. In addition, perceptual
motor skills had a positive relationship with perceived barriers and a negative
relationship with cues to action. That is, as perceptual-motor skills increase, their
tendency to perceive the listed perceived barriers (e.g., police control, relying on
self-driver skills) as barriers for speeding would increase; and to perceive having
higher perceptual-motor skills and to perceive the listed external and internal factors
(being fined due to speeding, safety campaigns about speeding) as speed triggering

decrease.
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4.2.3. Evaluations of Hierarchical Regression Analyses

In the current study, three sets of hierarchical regression analyses were
conducted to test the relationships between the HBM constructs and driver
behaviors; the HBM and driver skills; and driver behaviors and skills (after
controlling for the statistical effects of the HBM constructs). In the analyses the
effects of age, sex, and annual mileage were controlled.

Results revealed that violations, aggressive violations and ordinary violations
were positively related to the perceived barriers construct of the HBM. In addition,
the results showed that the frequency of obeying speed limits was positively
associated with perceived barriers and negatively associated with the cues to action
construct of the HBM. That is, increases in action triggers about obeying speed
limits brings about decreases in speeding behaviors. The more drivers are exposed
to the stimulus both external and internal form to obey speed limits, the greater
likelihood of obeying speed limits. In addition, the results indicated perceived
barriers as the strongest predictors of risky behaviors in the present study (Lajunen,
& Résidnen, 2001; Champion, & Skinner, 2008). The results evidencing the
relationship between violations and perceived barriers is an expected one because
perceived barriers consist of answers to the questions of what are the reasons for
exceeding speed limits while driving. Not having a significant relationship between
violations, aggressive violations, ordinary violations and speeding behavior and
perceived benefits is also expected because perceived benefits include answers to
the benefits of obeying speed limits. In addition, people may show optimistic bias,
which means people have tendency to believe that they are at a lesser risk of
experiencing a negative event compared to others engaging in similar event
(Weinstein, 1989). In the traffic context, drivers have generally optimistic bias.
They believe that they are at less risk of experiencing the road accidents than “other
drivers”, based on their overestimated driving skills (Elvik, 2013); Most of the
drivers rates themselves as safer compared to average drivers (e.g., Goszczynska &
Roslan, 1989; Job, 1990: Niitanen & Summala, 1976).

In the second set of analyses, the relationship between the HBM and driver
skills was investigated. The results showed that the one of the HBM construct being
related to the safety skills was perceived barriers. As mentioned in the previous

parts, perceived barriers have already contained the causes of violations as context,
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and also have been associated with violations positively. In addition, many studies
revealed that safety skills have negative relationship between hazardous driving and
accident involvement (Hatfield, Fernandes, & Soames Job, 2014; Jonah, 1997;
Jonah et al., 2001). Therefore, it is expected that perceived barriers negatively
associated with safety skills. In other words, decrease in safety skills related to
increase in perceived barriers. Moreover, safety motivation and health motivation
have some similarities. They have common goals which are to reduce severity of
injuries and promote health behaviors. As expected, in the current study, safety
skills and motivation have not positively associated because safety skills were
identified as motives toward safety (Lajunen, & Summala, 1995). Although some
studies proposed that motivation constructs of the HBM is not a powerful predictor
(e.g., Glanz, Rimer, and Viswanath, 2008; Fernandes, Hatfield, & Job, 2010), in the
current study, increases in motivation about health and safety bring about increases
in safety skills. That is, to increase safety behaviors by increasing safety skills,
motivation about health and safety should be increases. On the other hand,
perceptual-motor skills positively associated with only perceived barriers. Due to
the fact that perceived barriers contain speeding items, the results are consistent
with the literature. For example, the results of the study conducted by Lajunen and
his colleagues (1998) revealed that perceptual-motor skills positively correlated
with speeding like in the current study. In addition, the reason for not having a
significant relationship between perceived susceptibility and severity and
perceptual-motor skills may be drivers’ high self-esteem, which is associated with
belief about having high perceptual-motor skills, because drivers who rated
themselves high perceptual-motor skills may not feel at risk in traffic or not notice
how serious consequences of negative traffic conditions (Lajunen, & Summala,
1995). To sum up, consistent with the literature, safety skills have negatively related
to risky behaviors (i.e. speeding) whereas perceptual-motor skills positively related
to speeding (Walton, & Bathurst, 1998; Walton, 1999; Harré, & Sibley, 2007;
Lajunen et al., 1998).

In the final set of analyses, in which the relationship between the driver
behaviors and driver skills was investigated after controlling for the statistical
effects of the HBM constructs in addition to age, sex and exposure. The results
indicated that safety skills negatively related to violation, aggressive violation,

ordinary violation, and the frequency of obeying speed limits whereas perceptual-
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motor skills positively related, as consistent with the literature. Most of the studies
investigating the relationship between driver behaviors and skills indicated that
drivers who reported having high perceptual-motor skills have a tendency to drive
riskier due to the fact that they believed they can handle the traffic situation
(Martinussen, Moller, & Prato, 2014; Gregersen, 1996; Siimer et al., 2006). In
addition, other drivers who rated themselves as high in safety skills have a tendency
to report lower frequencies of violations (Martinussen, Meller, & Prato, 2014).
Also, there is an asymmetric relationship between driver behaviors and skills
(Siimer et al., 2006). As consistent with the previous studies, the present study
evidenced that perceptual-motor skills were positively associated with, and safety
skills were negatively associated with aberrant driver behaviors. The present study
made a contribution by showing that that previously evidenced relationship still

exist even when controlling for the statistical effects of the HBM constructs.

4.2.4. Evaluations of Mediation Analyses

In the current study, the mediator roles of perceptual-motor and safety skills
in the relationship between driver behaviors (i.e., violations, aggressive violations,
ordinary violations, and the frequency of obeying speed limits) and the HBM
constructs (i.e., perceived susceptibility, perceived severity, perceived benefits,
perceived barriers, motivation, and cues to action) were examined by conducting 5
different mediation analyses.

The first mediation analysis was conducted to examine whether the
relationship between perceived barriers and violations is mediated by driving skills.
The results of the mediation analysis showed that driver skills, both perceptual-
motor and safety skills partially mediated the relationship between perceived
barriers and violations. In the second mediation analysis both perceptual-motor and
safety skills fully mediated the relationship between perceived barriers and
aggressive violations. That is, after the exclusion of the driver skills as the mediators
the relationship between the perceived barriers construct of the HBM model and
aggressive violations is no longer significance. The third mediation analysis
revealed that driver skills partially mediated the relationship between perceived
barriers and ordinary violations. Also, the results of the forth mediation analysis
showed that driver skills partially mediated the relationship between perceived
barriers and the frequency of obeying speed limits.
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Comparison of the indirect effects of the mediators separately indicated that
safety skills are stronger mediators than perceptual-motor skills in the relationships
between perceived barriers and violations, aggressive violations, ordinary
violations and the frequency of obeying speed limits. The results of the above
mentioned mediation analyses revealed that the relationship between perceived
barriers construct of the HBM model and violations factor of the DBQ is established
through the driver skills of the drivers. According to the results it can be inferred
that increases in the perceived barriers scores are related to decreases in the safety
skills scores of the drivers and this in turn is related to the increases in the frequency
of all types of violations (i.e. total overall violations, aggressive and ordinary
violations, and speeding). While increases in perceived barriers scores resulting in
increases in the perceptual-motor skills and this is resulting in increases in the
frequency of all types of violations.

Fifth mediation analysis was conducted to examine whether perceptual-motor
and safety skills mediate the relationship between cues to action and the frequency
of obeying speed limits or not. Although there is a significant direct effect, indirect
effect is not significant. This means that although there is a significant relationship
between cues to action and the frequency of obeying speed limits, neither
perceptual-motor nor safety skills mediate the relationship between cues to action
and speeding behaviors. Cues to action consists of both external triggers and
internal (Claar, 2011; Ng et al., 2009; Rosenstock et al., 1994). External triggers
can be exampled as safety campaign about obeying the speed limits, or the advice
about obeying the speed limits from friends and family whereas internal triggers
can be exampled as previous experience with speeding accidents or speeding
tickets. In the current study, the items of cues to action have more external triggers
in content. Therefore, although there is a relationship between cues to action and
speeding behaviors, driver skills do not mediate this relationship.

In summary, the mediation analyses of the present study showed for the first
time that driver skills are mediating the relationship between perceived barriers and
violations, emphasizing speeding. That is, it has been found that as the tendency to
perceive the listed perceived barriers (e.g., police control, relying on self-driver
skills) as barriers for speeding increase, it makes perceptual-motor and safety skills
stronger and it results in higher frequencies of total and sub-type of violations. As

it has been emphasized in the previous sections, the human factors in driving are
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being investigated together in considerable amount of studies. However, none of
the previous studies investigated the relationship between these concepts by adding
into the HBM constructs into the model. As violation factor of driver behaviors,
and safety skills of the driver skills are directly related to risky driving, the HBM
constructs are critical factors to investigate together with those human factors.
Because the HBM is basically developed to understand the nature and reduce the
frequency of unsafe behaviors. The findings of the present study also supported
some previous models and theories like Theory of Planned Behavior (TPB - Ajzen,
1991). The TPB proposed that attitudes, perceptions, and norms have a mediating
effect on the relationship between beliefs and intended behaviors (Montaiio, &
Kasprzyk, 2008; Chorlton, Conner, & Jamson, 2012). In the mediation model of the
present study, driver skills playing as the mediator had a similar role in content to
the attitudes, perceptions, and norms of the TPB; the HBM constructs had a similar
role in content to the beliefs of the TBP; and violations which had a similar role in

content to the intended behaviors of the TPB.

4.3. Critical Remarks

The present study has some methodological critical issues to talk about. The
first one is, self-report method of data collection. This way of data collection may
result in common method bias. That is, the significant relationships found between
the research variables may be the result of collecting data through self-report
measures. Another critical issue is related to the cross-sectional nature of the study.
It is not possible to mention about causality in such a design, and this is true for the
present study as well.

Concerning the tools being used in the present study, it can be told that, as the
scales measuring the HBM constructs were changed into the versions in which
traffic violations, especially speeding, is emphasized. While doing this, in the
motivation scale, the number of the items being used has changed although the
original model has two motivation items, in the current study four motivational
items were used with two additional traffic safety motivation items. The non-
significant relationship between this construct and violations, aggressive violations,
ordinary violations, and the frequency of obeying speed limits might be related to

the content of the items or the way they were added into the scale. In the future
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research, the possibility of inclusion or removal of some items to the HBM might
be considered.

4.4. Implications of the study and Future Directions

The present study indicated that perceptual-motor and safety skills mediate
the relationship between perceived barriers and violations, aggressive violations,
ordinary violations, and the frequency of obeying speed limits. These findings
might have critical implications. The future studies to investigate the HBM at traffic
settings can take this study as a reference study and make some additional
investigations based on its findings. For instance, as in the present study the main
aim was to test the mediating effects of driver skills in the HBM constructs-driver
behavior relationship, any other type of comparison was not made. After evidencing
the proposed mediation model in the present study, the future studies might focus
on some other investigations including the examined variables of this study. For
instance, comparison of different age and sex groups or exposure differences could
be investigated in terms of the relationships between the HBM constructs and
human factors in driving. Similarly, cross-cultural comparisons on the significance
of the HBM factors at driving contexts, especially in relation to the human factors
in driving could be made.

From the applied perspective, the results of the present study could be used
to prepare a safety campaign to decrease violations on the roads; they could be used
to enrich the content of the training programs to increase safety skills. In addition,
to decrease speeding behavior, action triggers such as advice from family and
friends, safety campaign about the consequences of speeding can be more efficient;
and the number of them can be increases.

The results of the study showed that most of the drivers have same ideas,
values, and belief about violations, especially speeding. Future studies can use
Social Representation Theory (Moscovici, 1976). The theory emphasis that the
effects of social experiences on inner experiences. That is, it maps the processes
“how the ‘we’ becomes contained in the responses of the ‘I’ (Joffe, 2003, pp. 60).
To sum up, social representations enable the social world to be understood and the
interaction within the groups in which the representatives are shared. Therefore,

future studies can be used social representations in traffic settings.
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APPENDIX B

INFORMED CONSENT FORM/ GONULLU KATILIM FORMU

Bu ¢alisma Orta dogu Teknik Universitesi (ODTU) Trafik ve Ulasim
Psikolojisi Yiiksek Lisans programi dgrencilerinden Irem USLU tarafindan, Psikoloji
Boliimii 6gretim iiyelerinden Yard. Dog. Dr. Bahar OZ ve Dog. Dr. Tiirker OZKAN
danigsmanligindaki tez ¢alismasi i¢in yiiriitiilmektedir. Caligmanin amaci, Saglik
Inanc1t Modelinin hiz limitlerine uyma davranisini pekistirerek artirip artirmadigini
uygulanan anketlerle aragtirmaktadir. Calismada kimlik belirleyici higbir bilgi
istenmemektedir. Anket formlar1 gizli tutulacak ve sadece arastirmacilar tarafindan
degerlendirilecektir. Elde edilecek bilgiler sadece bilimsel yayimlarda

kullanilacaktir. Katilim tamamiyla goniilliiliikk esasina dayalidir.

Calisma genel olarak kisisel rahatsizlik verecek bir etkilesim icermemektedir.
Ancak, katilim sirasinda herhangi bir nedenden 6tiirii kendinizi rahatsiz hissederseniz
calismay1 birakmakta serbestsiniz. Calismanin sonunda, bu ¢aligmayla ilgili
sorulariniz cevaplanacaktir. Calisma hakkinda daha fazla bilgi almak icin ODTU
Psikoloji Boliimii 6gretim iiyelerinden Yard. Dog. Dr. Bahar OZ (Oda: B33; Tel:
0312 210 5945; E-posta: ozbahar@metu.edu.tr) ve Dog. Dr. Tiirker OZKAN (Oda:
B123; Tel: 0312 210 5118; E-posta: ozturker@metu.edu.tr) veya 6grencilerinden
frem USLU (Oda: BZ08; Tel: 0312 210 3154; E-posta: iremuslu2@gmail.com) ile

iletisim kurabilirsiniz.
Katiliminiz i¢in simdiden tesekkiir ederiz.

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

uygulayict geri veriniz).

Bu ¢alismaya ehliyeti olan ve arag¢ kulanmuis veya kullaniyor olan kigilerin katiimasi
uygundur.

Isim Soyad Tarih Imza
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APPENDIX C

DEMOPGRAPHIC INFORMATION FORM

Demografik Bilgi Formu

Yasmiz:

Cinsiyetiniz:  Kadin _ Erkek

Egitim Diizeyi: _ Okur-yazar __ ilkokul =~ Ortaokul __ Lise
Yiiksekokul ~ Universite ___ Yiiksek Lisans/Doktora

Ehliyetiniz var m1?

Kag yildir araba kullaniyorsunuz?

Gecgen yildan bu yana yaklasik olarak toplam kag¢ kilometre ara¢ kullandiniz?

km

Ehliyeti aldiginizdan bu yana yaklasik olarak toplam kag kilometre arag
kullandiniz? km
Son ti¢ yilda kag kez ara¢ kullanirken aktif olarak (sizin bagka bir yol

kullanicisina veya bir nesneye carptiginiz durumlar) kaza yaptiniz?

Son ti¢ yilda kag kez ara¢ kullanirken pasif olarak (baska bir yol kullanicisinin

size ¢arptig1 durumlar) kaza yaptiniz?

Hig hiz limitleri {istiinde bir hizla arag¢ kullanirken kaza gecirdiniz mi?
Son ti¢ yilda asagidaki ceza tiplerinden hangilerini aldiniz? ( Birden fazla
isaretleyebilirsiniz.)

Hiz ihlali Isik ihlali Kemer ihlali

Alkollii arag kullanma Diger

Ne siklikla hiz limitlerini ihlal edersiniz?
a. Herzaman b. Cogunlukla c. Arasira d.Nadiren e. Higbir
Zaman
Sizce her sene Tiirkiye’de hizli ara¢ kullanmaktan dolayi kag tane siiriicii

yaralanmaktadir ya da hayatin1 kaybetmektedir? tane
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14. Sizce, hizli arag kullanmaktan dolay1 kaza yapmis ve hayatin1 kaybetmis
kisilerden, ne kadar1 hiz limitlerine uygun ara¢ kullansaydi yasiyor olabilirdi?
a. Neredeyse hepsi  b.Cogu c. Yarist d. Birazi e. Neredeyse
higbiri7

15. Liitfen asagida verilmis olan durumlarda, ne siklikta hiz limitlerini astiginizi

uygun rakami daire igine alarak belirtiniz.

1 = Hi¢cbir zaman 2= Nadiren 3= Bazen 4= Oldukca sik 5= Sik s1k 6 =

Neredeyse her zaman

Genel olarak tiim yolculuklarda 1

Sehir igindeki yolculuklarda

Sehirlerarasindaki yolculuklarda

Kisa yolculuklarda

Uzun yolculuklarda

Giindiiz yolculuklarinda

Aksam ya da gece yolculuklarinda

Yazin

© ®© N @ O & W DM

Kisin

[EEN
©

Diiz yolda

[EEN
=

Virajli yolda

[EEN
N

Sisli havada

I e e s T e T el T e O e O Y R Y A = B
N N N N N NN NN NN NN
w| Wl W w w w w w w w w w w
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APPENDIX D

DRIVER BEHAVIOR QUESTIONNAIRE (DBQ)

Siiriicii Davramslar1 Ol¢iimii

Asagida verilen durumlarin her birini ne sikhkta yaparsimz?
Asagida verilen her bir madde i¢in sizden istenen bu tiir seylerin sizin baginiza NE
SIKLIKLA geldigini belirtmenizdir. Liitfen degerlendirmelerinizi size gére dogru
olan segenegi karalayarak belirtiniz. Her bir soru i¢in cevap se¢enekleri:
1= Hig bir zaman 2= Nadiren 3= Bazen 4= Oldukc¢a sik 5= Sik stk 6= Neredeyse her
zaman

Baska bir siiriiciiye kizginligimizi belirtmek icin
1. 1| 2 31415
korna ¢almak

Kavsaga ¢ok hizli girip gecis hakk olan araci

durmak zorunda birakmak

3. | Sehir i¢i yollarda hiz sinirin1 agmak 1 2 3 4 5

Trafikte sinirlendiginiz bir siiriiciiyii takip edip ona

haddini bildirmeye ¢aligsmak

Otoyolda ileride kapanacak bir geritte son ana kadar

ilerlemek

6. | Solda yavas giden bir aracin sagindan gegmek 1 2 3 4 5

Trafik 15181inda en hizli hareket eden ara¢ olmak

icin yandaki araclarla yarigmak

Acil bir durumda duramayacak kadar, 6ndeki araci

yakin takip etmek

Trafik 1g1klart sizin yoniiniizde kirmiziya dondiigii

9 1 2 3 | 4 5
halde kavsaktan gegmek
Bazi tip siirticiilere kizgin olmak (illet olmak) ve bu

10. 1 2 3 | 4 5
kizginlig1 bir sekilde onlara géstermek

11. | Otobanda hiz limitlerini dikkate almamak 1 2 3 4 5
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APPENDIX E

DRIVER SKILLS INVENTORY (DSI)

Siiriicii Becerileri Ol¢iimii

Arac kullanirken giiclii ve zayif yonleriniz nelerdir?
Ozellikle ara¢ kullanmanin farkl1 yonlerinde siiriiciiler arasinda pek gok farkliliklar vardir.
Hepimizin gii¢lii ve zayif yonleri vardir. Liitfen, sizin bir siiriicli olarak gii¢lii ve zay1f
yonlerinizi size gore dogru olan segenegi daire i¢ine alarak belirtiniz. Her bir soru igin
cevap segenekleri su anlamdadir:

1=Cok zayif 2=Zayif 3= Ne zayif ne de giiclii 4= Giicli 5= Cok giiclii

1. | Seri ara¢ kullanma 1 2 3 4 5
2. | Sabirsizlanmadan yavasg bir aracin arkasindan siirme 1 2 3 4 5
3. | Hizli karar alma 1 2 3 4 5
4. | Yeterli takip mesafesi birakma 1 2 3 4 5
5. | Geriye kacirmadan araci yokusta kaldirma 1 2 3 4 5
6. | Sollama 112 |3 | 4]5
7. | Hiz sinirlarina uyma 1 2 3 4 5
8. | Gereksiz risklerden kaginma 1 2 3 4 5
9. | Trafik is1iklarina dikkatle uyma 1 2 3 4 5
10. | Dar bir yere geri geri park edebilme 112 (3|45
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APPENDIX F

HEALTH BELIEF MODEL (HBM)

Saghk inancina Yénelik Maddeler

Bu béliimde, saghk inancina yonelik maddeler bulunmaktadir. Sizden istenen, her bir
maddede ifade edilen goriise ne oranda katildiginizi bes basamakli 6lgek tizerinde ilgili
rakamin bulundugu kutucugu isaretleyerek belirtmenizdir.

1= Hi¢ Katilmiyorum 2= Pek Katilmiyorum 3= Biraz Katihyorum

4= Olduk¢a Katihyorum 5= Tamamen Katiliyorum

g E £ g =
5 ‘5 = 2|l c B
= = S| 53| &3
£ E| 2|22/ 5¢
25 |x5|E5/ 25|83
T A o8| OM| X
Hizl arag kullandigimdan dolayi bir kaza
1 1 2 3 4 5

aninda yaralanma olasiligim c¢ok yiiksektir.

Bir kaza aninda hizli ara¢ kullandigimdan

dolay1 yaralanma olasiligim diisiiktiir.

Hizl arag kullanma aligkanligim bir kaza

aninda yaralanma olasiligimi arttirir.

Hizli arag kullanmaktan sebebiyle bir kaza
4. | aninda yaralanma olasiligim beni 1 2 3 4

endigelendiriyor.

Gelecekte, hizli ara¢ kullandigim igin bir

kaza aninda yaralanacagimi hissediyorum.

Hizh arag kullanirken meydana
gelebilecek herhangi bir kazada
yaralanma diisiincesi (6, 7, 8, 9 numarah
sorulari bu ifadeye gore cevaplayiniz.

6. | Beni korkutuyor. 1 2 3 4
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Cok kotii hissetmeme neden oluyor.

Kalbimin hizli atmasina neden oluyor.

Umitsiz hissetmeme neden oluyor.

Hizh arac kullanirken meydana gelen
bir kaza aminda yaralamirsam; (10 — 16
arasindaki sorulari bu ifadeye gore
cevaplandiriniz.)

10.

Kariyerim tehlikeye girebilir.

11.

Evliligim ve 6nemli iligkilerim tehlikeye

girebilir.

12.

Ekonomik giivencem tehlikeye girebilir.

13.

Kendimle ilgili duygularim degisebilir.

14.

Biitlin hayatim degisebilir.

15.

Kaza nedeniyle yasayacagim problem ¢ok

uzun surebilir.

16.

Aldigim yara, hiz limitlerine uyma
durumunda alabilecegim yaradan daha

ciddi olurdu.

Arac kullamirken hiz limitlerine uymak;
(17 — 22 arasindaki sorular1 bu ifadeye

gore cevaplandiriniz.)

17.

Bir kaza aninda yaralanma riskimi azaltir.

18.

Bir kaza aninda bana bir¢ok kazang saglar.

19.

Beni bir kaza ihtimaline kars1 daha az

kaygili yapar.

20.

Kendimi daha giivenli hissetmememi

saglar.

21.

Kaza yapma riskimi azaltir.

22.

Hiz cezas1 alip, maddi olarak zarar

gérmememi saglar.
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Arac kullanirken hiz limitlerini
asmamnizin sebepleri; (23 — 34 arasindaki
sorulari bu ifadeye gore

cevaplandirmniz.)

23.

Zor olabilir.

24.

Hiz limiti isaretleri glivenilir olmadig i¢in

gereksizdir.

25.

Gidecegim yere gecikmeme sebep olur.

26.

Hiz limitlerine yola uygun degildir.

27.

Hiz limiti isaretlerine dikkat etmem

gerektigi i¢in zahmetlidir.

28. | Trafik polisi veya radar yoktur.

29. | Mutsuzumdur.

30. | Siirlis becerilerime giiveniyorum.

a1 Hizli arag kullanmak ¢ok riskli bir durum
degil.

32.

Herkes hizli gittigi i¢in, trafige uyum

saglamam lazim.

33.

Digerlerine hizl1 araba kullanabilecegimi

gostermek igin.

34.

Arabam hiz yapmama miisaade ettigi icin.

(Gtivenli bir arabam oldugu i¢in)

35.

Yollar hiz yapmaya uygun. (Glivenli ve

diizgiin yollar)

36.

Higbir sey saglik kadar 6nemli degildir.

37.

Saglik eglenceden daha 6nemlidir.
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APPENDIX G

CUES TO ACTION

Davranis ile ilgili Ipucular

Sizce asagidakilerden hangileri hiz limitlerine uyma davranigini arttirmada onemlidir?
1= hi¢ 6nemli degil 2=pek onemli degil 3 =biraz 6nemli 4= oldukca onemli 5= ¢ok

onemli anlamina gelmektedir. Liitfen sizin diislincenizi en iyi yansitan se¢enegi

isaretleyiniz.
= = é =
E |5 | 2|z | ¢
s s el 2= 5
S = | © o N = | °
28 2% £ | 23| 2
To|la~T| A | O O
1 Allemzdek}‘ klsllerlp size hiz limitlerinize 1 5 3 4 5
uymanizi sdylemesi
2 A“rkadaslz‘lrmlzm size hiz limitlerine uymanizi 1 9 3 4 5
sOylemesi
3 Hiz limitlerine uyma ile ilgili giivenlik 1 9 3 4 5
kampanyalar1
4 Hiz kaquarl ile ilgili televizyon ve gazete 1 9 3 4 5
haberleri
5. | Hizli arag kullanirken polisin sizi durdurmasi 1 2 3 4 5
6. }_I1z SINIIINI aginca uyari veren arag giivenlik 1 9 3 4 5
sistemleri
7. | Hiz sinirin1 agma cezalart 1 2 3 4 5
8. | Polis arabas1 gormek 1 2 3 4 5
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APPENDIX H

TURKISH SUMMARY/TURKCE OZET

SAGLIK INANC MODELI VE
SURUCU DAVRANISLARI ARASINDAKI ILiSKi:

SURUCU BECERILERININ ARACI ROLU

GIRIS

Trafik kazalari, 6nemli halk sagligi problemleridir. Diinya Saglik Orgiitiiniin
istatistiklerine gore, diinya ¢apinda her y1l yaklasik 1,2 milyon kisi trafik kazalarindan
dolayr hayatin1 kaybetmektedir, bundan daha fazla insan ise oliimciil olmayan
yaralanmalara maruz kalmaktadir (2002). Bu istatistikler azalmak yerine yillar
boyunca artmaktadir. Yaralanmalara ve 6liimlere sebep olan bu kazalarin en temel
sebeplerinden biri ise yol giivenlik problemleridir. Bazi yol giivenlik problemlerinin
¢Oziilmesi daha zordur; mesela hiz yapma davranislari. Bunun nedeni de, stiriiciilerin
hiz davranigini bir problem olarak gérmemeleri olabilir (Elvik, 2010).

Insan hayatinin ve sagh@min degeri trafik kazalarmin maddi sonuglarindan
daha &nemli olmalidir. Isve¢ Parlamentosu tarafindan gelistirilen, “Sifir Gériis” terimi
insan hayatinin ve saglhiginin artirilmasi i¢in en 6nemli ¢alismalardan biridir (1997).
Bu proje, oliimleri ve yaralanmalar1 azaltarak insan hayatina ve sagligina dikkat
¢ekmeyi amaglamistir. Trafik kazalari ise, yaralanmalara ve 6liimlere sebep oldugu
icin insan hayat1 ve sagligi i¢in tehlike olusturmaktadir. Bu sebeplerden otiirii saglik
davraniglar1 ve trafik giivenliginin birlikte incelenmesi gerekmektedir.

Trafikte Insan Faktorii: Siiriicii Davranislar: ve Becerileri
Trafik giivenligi problemlerini incelemek i¢in, risk faktorlerinde en biiyiik paya

sahip olanlar incelenmelidir. Amerika’da yapilan bir arastirmaya gore, trafik
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kazalarmin %357’sinin sebebi yol kullanicilaridir. Ustelik yol kullanicilari ile diger
bilesenlerin etkilesimini ekledigimiz zaman bu oran %95’e ¢ikmadadir (Oppenheim
ve Shinar, 2011). Risk faktorleri incelenirken, siiriicii davraniglar1 ve becerileri de
acgiklanmalidir. Siirticli davranislari, siirticiilerin nasil ara¢ kullanacaklarini se¢meleri
olarak tanimlanirken; siiriicii becerileri, motor beceriler ve giivenlik becerileri olarak
tanimlanmaktadir. Kisacasi, siiriicii davraniglari siirticiilerin trafik ortaminda “siklikla
ne yaptiklar1” ile ilgiliyken, siiriicii becerileri, siiriiciilerin “neler yapabildikleri” ile
ilgilidir.
Stirticti Davranislar

Siirticii davranislart iki temel tiir sapkin siirlicii davraniglarindan olugsmaktadir;
ihlaller ve hatalar. Hatalar “planlanan eylemlerin amaglanan sonucglara ulasmamas1”
olarak tanimlanirken, ihlaller “potansiyel olarak tehlikeli bir sistemin giivenli bir
sekilde ¢aligmasini saglamak icin gerekli olduguna inanilan uygulamalardan kasitl
sapmalar” olarak tanimlaniyor (Reason, Manstead, Stradling, Baxter & Campbell,
1990, pp.1316). Hatalar da iki farkl: tiirden olusmaktadir. ihmaller ve dikkatsizlikler,
dikkat ve hafiza hatalar1 olarak tanimlanirlar (Lucidi, Giannini, Sgalla, Mallia, Devoto,
& Reichmann, 2010). Mesela, “anahtarlar igeride iken, arabanin kapisini kitli halde
disarda kalmak bir ihmal oOrnegidir. “Yolculuk sirasinda yolun net bir sekilde
hatirlanmamas1” bir dikkatsizlik 6rnegidir. Yukarida belirtilen gibi sapkin siiriicii
davraniglarini incelemek i¢in Siiriicii Davraniglart Anketi (SDA, Reason ve ark, 1990)
gelistirilmistir. SDA sapkin siiriicli davranislarini arastirmak i¢in kullanilan en yaygin
anketlerden biridir (Wéhlberg, Dorn, & Kline, 2011). SDA’nin daha sonrasinda
Tiirkge gevirisi ve adaptasyonu da yapilmustir (Lajunen, Siimer ve Ozkan, 2003).

Mevcut calismada, yalnizca ihlal maddeleri kullanilmistir, ¢iinkii bir¢ok trafik
calismasi riskli davranmiglarda ihlallerin hatalara gore daha yordayict oldugunu
bulmustur (Rowe ve ark, 2015; Elliott, Baughan ve Sexton, 2007; Freeman ve
Rakotonirainy, 2015). Sadece ihlallerin kullanilmasinin diger bir nedeni ise, ihlallerin
niyetli davraniglar olmasidir.
Ihlaller

Lawton ve arkadaslar1 (1997) SDA’y1 genisleterek, ihlalleri iki ayr1 boliime
ayirmistir; saldirgan ve siradan ihlaller. Saldirgan ihlaller, bagka bir yol kullanicisina
yonelik diismanca davranis veya saldirgan bir sekilde siirlis olarak tanimlandi
(Sullman, Meadows ve Pajo, 2002). Ornegin, baska bir sofore sinirli olmak ve ona

haddini bildirmek igin kovalamak saldirgan ihlal olarak kabul edilir. Ote yandan,
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siradan ihlaller, saldirgan bir amag¢ olmadan yapilan kasith ihlaller olarak
belirlenmistir (Dimmer ve Parker, 1999). Bir otoyoldaki hiz sinirlarin1 géz ardi1 etmek
olagan bir ihlal olarak degerlendirilir.

Birgok farkli ihlal tipi vardir; hiz, emniyet kemeri, kirmizi 151k veya dur tabelasi
ihlalleri, ehliyeti olmadan ara¢ kullanmak, alkollii ara¢ kullanmak, hatali sollama...
Bu alanda yapilan bir ¢alisma gosterdi ki; Tiirkiye’de hiz davranislart ve emniyet
kemeri ihlalleri en sik yapilanlardandir (Alver, Demirel ve Mutlu, 2014). Bir¢ok
calismanin sonucu gosterdi ki; hiz davraniglari, diger ihlallere gore trafik glivenliginde
daha kritik bir rol oynamaktadir (Bogstrand ve ark, 2015; WHO, 2004; Williams,
Kyrychenko ve Retting, 2006). Bundan dolayi, mevcut ¢aligmada, hiz ihlallerine daha
fazla 6nem verilmistir.

Stiriicti Becerileri

Stirticli becerileri, uygulama ve egitim gibi deneyimlerle gelistirilen bilgi
isleme, motor becerileri ve giivenlik becerilerinden olusur (Elander ve ark, 1993).
Lajunen ve Summala, siirlicii becerilerinin aragtirilmasi/incelenmesi i¢in Siiriicii
Becerileri Anketini (SBA) gelistirmislerdir (1995). Bu anket iki farkli faktoérden
olugsmaktadir; algi-motor ve gilivenlik becerileri.

Algi-motor becerileri, yukarda belirtildigi gibi, bilgi isleme ve motor
becerilerden olugmaktadir. Bu beceriler, egitim ve uygulama ile gelistirilebilir.
Ornegin, dar bir alana geri gelerek park etmek algi-motor becerilerine érnek olarak
gosterilebilir. Lajunen ve arkadaslarinin yaptigi calismanin sonucu gostermistir ki;
algi-motor becerileri hiz davranislar ile pozitif yonde iliskilidir (1998). Ote yandan,
giivenlik becerileri gegici motivasyonel ve kalici kisilik 6zellikleri ile giivenlik
konusundaki tutumlari igeren bir diirtii olarak tanimlanmistir (Lajunen ve Summala,
1995). Yeterli takip mesafesinin korunmasi giivenlik becerilerine ornek olarak
gosterilebilir. Ayrica, glivenlik becerileri sapkin siiriicli davraniglar ile negatif yonde
iliskili bulunmustur (Siimer ve Ozkan, 2002).

Siiriicti Davramgslar ve Becerileri Arasindaki Iligki

Literatiir, bu iki kritik trafikte insan faktorii degiskeninin birbiriyle iliskili
oldugunu gosterdi. Birgcok arastirmanin sonuglari, kendilerini algilama-motor
becerileri bakimindan yliksek olarak derecelendiren siirliciilerin, durumu idare
edebilecek kadar yetenekli olduklarini diisiindiikleri i¢in daha riskli olma egiliminde

olduklarini gosteriyor (Martinussen, Moller, & Prato, 2014; Gregersen, 1996; Siimer
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ve digerleri, 2006). Ote yandan, yiiksek giivenlik becerileri bildiren siiriiciilerin, daha
diistik siklikta ihlal ve hata yapma egilimi vardir (Martinussen, Meoller ve Prato, 2014).
Stirtiste Bireysel Faktorler: Yas, Cinsiyet ve Maruz Kalma

Siiriicli davranislar1 ve siirticii becerileri arasindaki iliskiye ek olarak, trafikte
insan faktorli degiskenleri ile baz1 bireysel degiskenler arasindaki iligkiler literatiirde
dikkat ¢ekmektedir. Yas, cinsiyet ve maruz kalma en agirlikli demografik degiskenler
oldugu i¢in bu ¢alismanin kapsamina dahil edilmistir. Bahsedilen degiskenler siirekli
olarak trafikte insan faktorleri ile iligkili olarak bulunmustur.

Saghik Inang Modeli

1950’lerde Saglik Inang Modeli (SIM) ilk olarak ABD Halk Saglig
Servisindeki sosyal psikologlar tarafindan saglikli davranislarin tesvik edilmesi ve
artirilmasina yonelik davranislar ngdrmek iizere gelistirildi (Rosenstock, 1974a). Ik
olarak, model olumlu saglik sonuglariyla ilgili davraniglar1 6ngoriirken, daha sonra,
kisilerin semptomlara verdikleri tepkileri aragtirmak ic¢in genisletildi (Rosenstock,
1974a).

SIM alt1 farkli degiskenden olusmaktadir; algilanan hassasiyet, algilanan
ciddiyet, algilanan yararlar, algilanan engeller, hareket ipuglar1 ve motivasyon.
Algilanan hassasiyet “kisinin bir duruma maruz kalma ya da aci ¢ekme riski
hissetmesi” anlamina gelir (Jones ve ark, 2014). Ornegin, bir kisi sigara igtiginden
dolay1 kansere yakalanma ihtimali olduguna inanirsa, bu inang sigaray1 birakmasini
etkiyebilir. Algilanan hassasiyet onleyici davranislar ve saglik davranislart ig¢in ¢ok
etkili bir yordayicidir (Ibrahim ve Sheeran, 2005). Algilanan ciddiyet * durumun ve
sonuglarin ne kadar ciddi oldugu ile ilgili inan¢” olarak tanimlanir (Jones ve ark,
2014). Algilanan faydalar ““ saglikli davraniglarin tesvik edilmesi ve gelistirilmesine
yonelik davranisin = uygulanmasinin  etkinligi  ve kullanilabilirligi” olarak
tanimlanmustir (Jones ve ark, 2014). Ornegin, sigaray1 birakmak, saglik igin yararlari
olmas1 gibi finansal olarak da fayda saglayabilir. Algilanan engeller ise “saglik
davraniglarinin tesvik edilmesini 6nlemenin altinda yatan faktorler” olarak tanimlanir
(Jones ve ark, 2014). Olumsuz yan etkilere sahip olmak, hos olmayan duygulara neden
olmak, pahali ve zaman kaybettirici gibi sebepler algilanan engellere 6rnek olarak
gosterilebilir. Diger bir bilesen ise hareket ipuclaridir; bunlar eylem tetikleyici olarak
tanimlanabilirler (Jones ve ark, 2014). Hareket ipuglari hem icsel (negatif bedensel
belirtiler) hem de dissal (kitle iletisim araglar1 kampanyalar1 veya destek gruplarindan

gelen tavsiyeler) tiirde olabilirler. Toplumsal normlar, saglik uzmanlarinin tavsiyeleri
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veya aile deneyimleri hareket ipuclarina 6rnek olarak sayilabilir. Bunlara ek olarak,
motivasyon, SIM bileseni, bireylerin genel olarak saglikla ilgili konularda endise
etmeye hazir olduklar1 anlamina gelir. Motivasyon ve saglik davranisi, kiiciik fakat
anlamli olarak pozitif bir iliskiye sahiptir. Bu iki yapi, motivasyonun net tanimlamalari
olmadigindan dolay1 SIM’i inceleyen bazi arastirmacilar tarafindan incelenmemistir.
Trafikte Insan Faktérleri ve SIM

SIM ve trafikte insan faktorleri hakkindaki yapilan galismalarin ortak amact,
yaralanmalarin ciddiyetini azaltmak ve saglik davraniglarimi gelistirmektir. Bu
konularin ortak ¢alisildigi cok az sayida aragtirma bulunmaktadir (Fernandes, Hatfield
ve Soames Job, 2010; Hatfield, Fernandes ve Soames Job, 2014). Bu ¢alismalar, SIM
ve insan faktorleri arasindaki iliskiyi incelemek i¢in yeterli degildir.

Bildigimiz kadartyla, SIM bilesenleri ile siiriicii becerileri arasmdaki iliskiyi
SBA’y1 kullanarak arastiran bir trafik arastirmasi yoktur. Bununla birlikte, aralarinda
bir iligki bulunmasi miimkiindiir. Ornegin, giivenlik motivasyonu ve saglik
motivasyonu bazi benzerliklere sahiptir. Bu iki kavramin ortak amaci, yaralanmalarin
ciddiyetini azaltmak ve saglik davranislarini gelistirmektir.

Siiriicii Davranigi ve Becerileri ve SIM

Literatiirdeki bir¢cok ¢alisma, siiriicii davraniglar1 ve becerileri arasinda bir
iliski oldugunu gostermistir. Bu nedenle SIM ve siiriicii davranislar1 arasindaki iliski,
aracilik degiskeni olarak siiriicli becerileri tarafindan gerceklestirilebilir. Degiskenler
arasindaki iligkileri test etmenin bu yolu, daha 6nce bilinen bir kuramin yapisiyla da
desteklenebilir. Planli Davranig Teorisi (PDT - Ajzen, 1991) amaglanan davranisa
giden yolun davranigla ilgili inanglarin yol gosterdigini belirtmektedir; tutumlar,
normlar, davranisa iligskin algilanan davranigsal kontrol ve niyet, sirasiyla. Bu mantik,
bu ¢alismadaki iligkilerin yonlerini belirleme ve degiskenleri siralamanin mantigina
cok benzemektedir. Diger bir deyisle, SIM bilesenlerinin siiriicii davranislariyla (6r.
ithlal) siiriicii becerileri, katilimcilarin tutum ve algilanan davranis kontrolleri siiriis
becerileri hakkinda kendi degerlendirmelerini olusturur, iizerinden iligkili oldugu
varsayilmaktadir.

Calismanin Amact

Bu ¢alismanin amaglar1 asagidadir;

e SIM bilesenleri ile siiriicii davranislar1 (toplam ihlaller, saldirgan ve siradan
ihlaller, hiz limitlerine uyma siklig1) arasindaki iliskinin incelenmesi

e SiM bilesenleri ile siiriicii becerileri arasindaki iliskinin incelenmesi
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e Siirticii becerileri ile siiriicii davranislar1 arasindaki iliskinin incelenmesi
e SIM bilesenleri ile siiriicii davranislar1 arasindaki iliskinin siiriicii becerileri

tarafindan aracilik edip etmemesinin incelenmesi

YONTEM

Katihmcilar

Bu caligmaya toplamda 505 siiriicii (217 kadin, 288 erkek) katilmistir.
Katilimcilarin yas aralig1 18 ve 68 olup, ortalama yas 27.14’tiir. Biitlin katilimcilarin
en az bir yillik ehliyetleri bulunmaktadir. Hem yillik hem de toplam yaptiklar
kilometreler sorulmustur. Katilimcilarin, ortalama yillik kilometreleri 9,222.97°dir.
Islem

Veri toplamaya baslamadan 6nce ODTU Uygulamali Etik Arastirma
Merkezinde etik izin alinmistir. Veriler, uygun Ornekleme yontemi kullanilarak
toplanmistir. Katilimcilarin  bazilar1  psikoloji  6grencisi olmadan, Psikoloji
boliimiinden ders alan 6grencilerdir. Diger katilimcilara ise internetten mail atarak
veya Facebook ve Twitter’dan anket linkini gondererek ulasilmistir. Biitiin katilimcilar
calismanin amaci hakkinda bilgilendirilmistir. Katilim  goniillik esasina
dayanmaktadir.

Materyaller
Demografik Bilgi Formu

Bu form yas, cinsiyet, kag yildir ehliyet sahibi olduklari, yillik ve hayat boyu
yaptiklar1 kilometreler ve yaptiklar1 kaza sayilar1 gibi genel bilgiler icermektedir.
Bunlara ek olarak, hiz davraniglari ile ilgili soru da igcermektedir. Bu soru “Ne siklikla
hiz limitlerini agtyorsunuz?”. Bu soru ile Saglik Inang Modeli ve hiz limitlerine uyma
siklig1 arasindaki iligki incelenecektir.

Stiriicti Davramslart Anketi (SDA)

Anket, Reason ve arkadaslar1 (1990) tarafindan sapkin siiriicii davraniglarimi
dlgmek icin gelistirilmistir. Lajunen ve Ozkan ise Tiirkge’ye ¢evirisini ve uyarlamasini
yapmustir (2004). SDA temel olarak siiriicii ihlallerini ve hatalarini igeren bir kigisel
rapor anketidir. Bu calismada sadece ihlaller kullanilmistir, ¢linkii diger bilesenler

niyet igermedikleri i¢in bu ¢alismanin dogasina uymamaktadir. Ihlaller 11 maddeden
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olusmaktadir (3 saldirgan ihlaller, 8 siradan ihlaller). Anketten alinan yiiksek skorlar
kisisel olarak raporlanan ihlallerin sikliginin yiiksek oldugunu gostermektedir.
Stirticii Beceriler Anketi (SBA)

Anket, Lajunen ve Summala (1995) tarafindan katilimcilarin kisisel
raporlariyla algi-motor ve giivenlik becerileri yonelimlerini  6lgmek igin
gelistirilmistir. Siimer ve Ozkan tarafindan Tiirkce gevirisi ve adaptasyonu yapilmistir
(2002). Anket 10 sorudan olusmaktadir. Bunlardan 5 tanesi algi-motor becerileri, 5
tanesi ise giivenlik becerileriyle ilgilidir. Anketin alt 6lgeklerine gore alinan yiiksek
puanlar algi-motor ve giivenlik beceriler yonelimlerinin yiiksek oldugunu
gostermektedir.

Saglik Inang Modeli Olgegi

Saghk Inang Modeli (SIM), saglik davramslarini tesvik etmek igin
gelistirilmistir (Rosenstock, 1974). Model gibi, oOl¢ekte 6 tane alt alandan
olugsmaktadir; algilanan hassasiyet, algilanan ciddiyet, algilanan yararlar, algilanan
engeller, hareket ipuglari, motivasyon. Bu ¢aligmada, SIM &lgegi maddeleri, saglik
alan1 yerine hiz limitlerine uyma konusunda uyarlanmistir. Algilanan hassasiyet 5
maddeden, algilanan ciddiyet 11 maddeden, algilanan yararlar 6 maddeden, algilanan
engeller 13 maddeden, hareket ipuglart 8 maddeden ve motivasyon 4 maddeden
olugmaktadir. Algilanan engeller bileseni harig, diger bilesenlerdeki yiiksek puanlar
hiz limitlerine uyma egiliminin yiiksek oldugunu gosterir. Algilanan engellerdeki

yiiksek puanlar ise bu egilimin diisiik oldugunu gosterir.

BULGULAR

Bu calismada, analizler ii¢ farkli boliimde agiklanmistir. {lk boliimde bu
calismada kullanilan degiskenlere iliskin tanimlayici istatistiklerden bahsedildi. Buna
ek olarak, iki degiskenli korelasyon analizleri degiskenler arasindaki temel iligkileri
hesaplamak igin yapildi. Ikinci kisimda ise, Saglik Inang Modeli (SIM) odlgegi
bilesenleri, Siiriicii Davranislart1 Anketindeki ihlaller bileseni ve Siiriicii Becerileri
Olgegi bilesenleri arasindaki iliskileri incelemek igin hiyerarsik regresyon analizleri
yapildi. Son olarak, Hayes’in (2013) dolayli makrosu kullanilarak, stiriicii

becerilerinin ihlaller ile SIM bilesenleri arasindaki iliskiye aracilik edip etmediginin
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bulunmasi icin aracilik analizleri yapilmistir. Mevcut arastirmadaki tiim analizler

SPSS 22 programi kullanilarak yapilmistir.

Temel Analizler: Hiyerarsik Regresyon Analizleri
SIM ve Siiriicii Davramslar: Arasindaki Iliskinin Incelenmesi

Hiyerarsik Regresyon Analizi SIM bilesenleri ve ihlaller arasindaki iliskiyi
incelemek icin yapilmustir. Thlaller bagimli degisken, SIM bilesenleri de bagimsiz
degiskendir. Yas, cinsiyet ve maruz kalmanin istatistiksel etkisini kontrol edebilmek
icin, bu degiskenler analizin ilk adimina eklenmistir. Ikinci adimda ise SIM bilesenleri
eklenmistir. Sonuglar, ihlallerin SIM bilesenlerinden yalnizca algilanan engellerle
iliskili oldugunu gostermistir (# = .39). Bu iliski pozitif yondedir.

Ikinci analiz, SIM bilesenleri ile saldirgan ihlaller arasindaki iliskiyi incelemek
icin yapilmistir. Saldirgan ihlaller bagimli degisken, SIM bilesenleri de bagimsiz
degiskendir. Yas, cinsiyet ve maruz kalmanin istatistiksel etkisi kontrol edilmistir.
Sonuglar, saldirgan ihlallerin SIM bilesenlerinden yalnizca algilanan engellerle iliskili
oldugunu gostermistir (# = .19). Bu iliski pozitif yondedir.

Ucgiincii analiz, SIM bilesenleri ile siradan ihlaller arasindaki iliskiyi test etmek
icin yapilmistir. Siradan ihlaller bagimli degisken, SIM bilesenleri de bagimsiz
degiskendir. Yas, cinsiyet ve maruz kalmanin istatistiksel etkisi kontrol edilmistir.
Sonuglar, siradan ihlallerin SIM bilesenlerinden yalnizca algilanan engellerle iliskili
oldugunu bulmustur (f = .42). Bu iliski pozitif yondedir.

Dérdiincii analiz, SIM bilesenleri ile hiz limitlerine uyma siklig1 arasindaki
iliskiyi incelemek igin yapilmistir. Hiz limitlerine uyma siklig1 bagimli degisken, SIM
bilesenleri bagimsiz degiskendir. Yas, cinsiyet ve maruz kalmanin istatistiksel etkisi
kontrol edilmistir. Sonuglar, hiz limitlerine uyma siklig1 ile algilanan engellerin (f =
.39) pozitif yonlii, hareket ipuglarmin (f = -.09) ise negatif yonlii iligkisi oldugunu
gostermistir.

SIM ve Siiriicii Becerileri Arasindaki Iliskinin Incelenmesi

Hiyerarsik Regresyon Analizi SIM bilesenleri ve giivenlik becerileri arasindaki
iliskiyi incelemek icin yapilmistir. Giivenlik becerileri bagimli degisken, SIM
bilesenleri de bagimsiz degiskendir. Yas, cinsiyet ve maruz kalmanin istatistiksel
etkisini kontrol edebilmek i¢in, bu degiskenler analizin ilk adimia eklenmistir. Ikinci
adima ise SIM bilesenleri eklenmistir. Bulgular, giivenlik becerilerinin algilanan

engellerle (8 =-.33) ile negatif yonlii, motivasyon bileseni (8 = .11) ile ise pozitif yonlii
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oldugunu gostermistir. Diger bir taraftan, SIM bilesenleri ve algi-motor becerileri
arasindaki iliskiyi incelemek icin yapilan Hiyerarsik Regresyon Analizinin sonuglari,
algi-motor becerileri ile yalnizca algilanan engellerin iliskili oldugunu gostermistir (8
=.17). Bu iliski pozitif yondedir.
Siiriicii Davramiglar: ve Becerileri Arasindaki Iliskinin Incelenmesi

Hiyerarsik Regresyon Analizi, SIM bilesenlerinin istatistiksel etkisi kontrol
edildigi zaman ihlaller ve siiriicii becerileri arasindaki iliskiyi incelemek igin
yapilmistir. Thlaller bagimli degisken, siiriicii becerileri bagimsiz degiskendir. Yas,
cinsiyet ve maruz kalmanin istatistiksel etkisini kontrol etmek i¢in, analizin ilk
adimma eklenmistir. SIM bilesenlerinin istatistiksel etkisini kontrol etmek icin,
analizin ikinci adimina eklenmistir. Temel iliskiyi analiz etmek icin ise siiriicii
becerileri analizin {i¢lincii adimina eklenmistir. Sonuglar, ihlallerin glivenlik becerileri
(8 = -.45) ile negatif yonde, algi-motor becerileri (8 = .14) ile pozitif yonde iligkili
oldugunu gostermistir. Ayni analizler ayni sekilde, saldirgan ihlaller, siradan ihlaller
ve hiz limitlerine uyma siklig1 i¢in de yapilmistir. Sonuglar, saldirgan ihlallerin
giivenlik becerileri (f = -.25) ile negatif yonde, algi-motor becerileri (5 = .10) ile
pozitif yonde iliskili oldugunu ortaya ¢ikarmistir. Uciincii analizin sonuglari, siradan
ihlallerin giivenlik becerileri (8 = -.47) ile negatif yonde, algi-motor becerileri (5 = .14)
ile pozitif yonde iligkili oldugunu géstermistir. Son analizin bulgulari, hiz limitlerine
uyma sikliginin giivenlik becerileri (f = -.39) ile negatif yonde, algi-motor becerileri
(8 =.21) ile pozitif yonde iliskili oldugunu gostermistir.
Aracilik Analizleri: Iki Aract ile Coklu Aracilik Modeli

Aracilik analizleri SIM bilesenleri ile siiriicii davranislari arasindaki iliskiye
stirlicii becerilerinin aracilik edip etmedigini bulmak icin yapilmistir. Bu analizlerde,
onceki boliimde belirtilen Hiyerarsik Regresyon Analizlerinde siiriicii davraniglari ile
anlaml1 iliskili ¢ikan SIM bilesenleri kullanilmistir. Bu bilesenler de algilanan engeller
ve hareket ipuglaridir. Tlk aracilik analizi, algilanan engeller ile ihlaller arasindaki
iligkide siiriicii becerileri aracilik ediyor mu diye yapilmistir. Sonuglar, iliskinin
toplam etkisinin (5 = .39) ve algilanan engellerin ihlaller tizerindeki direk etkisinin (5
= .21) anlamli oldugunu gostermistir. Algilanan engeller ve ihlaller iligkisinde,
giivenlik becerilerinin direk olamayan etkisi (f =.16), ile algi-motor becerilerinin
direk olmayan etkisi (5 = .02) anlamli ¢cikmistir. Direk olmayan etkiler karsilastirildig

zaman giivenlik becerilerinin bu iliski tizerindeki etkisi daha fazla bulunmustur.
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Ikinci aracilik analizi, algilanan engeller ile saldirgan ihlaller arasindaki
iliskide siirlicii becerileri aracilik ediyor mu diye yapilmistir. Sonuglar, iligkinin
toplam etkisinin (# = .24) anlaml, algilanan engellerin saldirgan ihlaller {izerindeki
direk etkisinin ise anlamli olmadigini gostermistir. Diger bir deyisle, aracilik
degiskenlerinin istatistiksel etkisi kontrol edildigi zaman, algilanan engeller ile
saldirgan ihlaller arasindaki iligki anlamliligini1 kaybediyor. Bu da demek oluyor ki,
stiriicii becerileri algilanan engeller ile saldirgan ihlaller arasindaki iliskiye tam aracilik
ediyor. Algilanan engeller ve ihlaller iligkisinde, giivenlik becerilerinin direk
olamayan etkisi (# =. 12) ile algi-motor becerilerinin direk olmayan etkisi (# = .02)
anlamli ¢ikmistir. Direk olmayan etkiler karsilastirildig1 zaman giivenlik becerilerinin
bu iliski lizerindeki etkisi daha fazla bulunmustur.

Ugiincii aracilik analizi, algilanan engeller ile siradan ihlaller arasimdaki
iliskide stiriicii becerileri aracilik ediyor mu diye yapilmistir. Sonuglar, iligkinin
toplam etkisinin (# = .45) ve algilanan engellerin siradan ihlaller tizerindeki direk
etkisinin (# = .25) anlaml oldugunu gostermistir. Algilanan engeller ve siradan ihlaller
iliskisinde, giivenlik becerilerinin direk olamayan etkisi (f = .17), ile algi-motor
becerilerinin direk olmayan etkisi (f = .02) anlamli ¢ikmistir. Direk olmayan etkiler
karsilagtirildigr zaman giivenlik becerilerinin bu iligki iizerindeki etkisi daha fazla
bulunmustur.

Dordiimii aracilik analizi, algilanan engeller ile hiz limitlerine uyma siklig
arasindaki iliskide siiriicli becerileri aracilik ediyor mu diye yapilmistir. Sonugclar,
iligkinin toplam etkisinin (# = .54) ve algilanan engellerin hiz limitlerine uyma siklig1
tizerindeki direk etkisinin (f = .31) anlamli oldugunu goéstermistir. Algilanan engeller
ve hiz limitlerine uyma siklig1 iliskisinde, glivenlik becerilerinin direk olamayan etkisi
(6 =.20), ile algi-motor becerilerinin direk olmayan etkisi (5 = .04) anlamli ¢ikmustir.
Direk olmayan etkiler karsilastirildigt zaman giivenlik becerilerinin bu iligki
tizerindeki etkisi daha fazla bulunmustur. Buna ek olarak, hareket ipuclari ile hiz
limitlerine uyma siklig1 arasinda da anlamli bir iliski oldugu Hiyerarsik Regresyon
Analizlerinde bulunmustu. Aracilik analizlerine bakildig1 zaman, siiriicii becerilerinin

bu iki degisken arasindaki iliskiye aracilik etmedigi bulunmustur.
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TARTISMA

Bu calismanim asil amaci, SIM bilesenleri (algilanan hassasiyet, algilanan
ciddiyet, algilanan yararlar, algilanan engeller, hareket ipuglari ve motivasyon) ile
stiriici davraniglar1 (toplam ihlaller, saldirgan ihlaller, siradan ihlaller ve hiz
limitlerine uyma siklig1) arasindaki iligkinin siiriicii becerileri (algi-motor ve giivenlik
becerileri) yéniinden ilk kez literatiirde incelenmesidir. Bilgimize gére, SIM
bilesenlerini trafik kapsaminda kullanan ¢ok az calisma vardir (Fernandes ve ark,
2010; Fernandes & Soames Job, 2014). Onceki ¢alismalarin hicbiri bu ¢alismadaki
gibi aracilik etkisini kullanmamistir.

Birgok trafik alanindaki arastirmalar ve SIM arastirmalar1 ayn1 kritik amaca
sahiptir: saglik davramiglarini tesvik etmek ve Oliimleri ve yaralanmalar1 ya da
yaralanmalarmin ciddiyetini azaltmak. Trafik alanindaki caligmalar bu amaca trafik
giivenligini artirarak ulasmaya calisirken, SIM ise “Saglik davranislarinin yapilma
olasiligini nasil artiririrm?” veya “Saglik davraniglarinin 6niindeki engelleri nasil
kaldiririm?” gibi sorularin cevaplarini bulmaya g¢alisarak ulasiyor. Bu yiizden, ayni
amaca sahip bu iki bakis acisimin birlestirilmesi yeni teorik ve pratik katkilar
saglayabilir. Bu boliimde sonuglarin degerlendirilmesi, elestirel yorumlar ve
calismanin sonuglarinin katkilar1 ve gelecek arastirmalar i¢in Oneriler tartisilacaktir.
Bulgularin Degerlendirilmesi
Hiyerarsik Analizlerin Degerlendirilmesi

Bu calismada, SIM bilesenleri ve siiriicii davranislari arasindaki iliski, SIM
bilesenleri ve siiriicii becerileri arasindaki iliski; siiriicii davraniglar1 ve becerileri
arasindaki (SIM bilesenlerinin istatistiksel etkisi kontrol edildikten sonra) iliskiyi
incelemek i¢in bir dizi Hiyerarsik Regresyon Analizleri yapilmustir.

Bulgular, genel ihlaller, saldirgan ihlaller ve siradan ihlallerin SIM bilesenleri
arasindan yalnizca algilanan engellerle iliski oldugunu gostermistir. Bu iligkilerin
hepsi pozitif yonde ¢ikmistir. Buna ek olarak, hiz limitlerine uyma siklig1 pozitif yonde
algilanan engellerle iligkili iken, negatif yonde de hareket ipuglari ile iligkili ¢ikmustir.
Bu demek oluyor ki, hiz limitlerine uyma hakkinda eylem tetikleyicilerdeki artig hiz

davranislarina azalmaya sebep olur. Siiriiciiler dissal ve igsel tiirde ne kadar ¢ok
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uyariciya maruz kalirsa, hiz limitlerine uyma ihtimalleri o kadar artar. Bunlara ek
olarak, literatiirlerle uyumlu olarak, bu ¢alismada da riskli davranislarin en giiclii
yordayicist algilanan engeller olarak bulunmustur (Lajunen ve Résdnen, 2001;
Champion ve Skinner, 2008). Bulgularda, algilanan engellerle ihlaller arasindaki iliski
beklendigi gibi bulundu, ¢iinkii algilanan engeller “Hiz limitlerini asmanizin sebepleri
nelerdir?”” sorusunun cevaplarini igermektedir.

Ikinci analizler ise, SIM ile siiriicii becerileri arasindaki iliskiyi incelemek i¢in
yapilmistir. Sonuclar, motivasyon bileseni ile algilanan engeller bileseninin giivenlik
becerileri ile iliskili oldugunu gostermistir. Birgok ¢alisma giivenlik becerileri ile trafik
kazalariin ve tehlikeli ara¢ kullanmanin negatif yonlii iligkisini ortaya ¢ikardigi igin
(Hatfield, Fernandes ve Soames Job, 2014; Jonah, 1997; Jonah ve ark. 2001), bu
calismada algilanan engeller ile giivenlik becerilerinin negatif yonde iligkili ¢ikmasi
beklenen bir sonugtur. Buna ek olarak, beklendigi gibi giivenlik becerileri ile
motivasyon bileseni arasinda pozitif yonlii iliski bulunmustur. Trafik alanindaki
calismalarda giivenlik becerilerini glivenlige yonelik giidiiler olarak buldugu i¢in bu
iliski beklendigi gibi bulunmustur (Lajunen ve Summala, 1995). Bu demek oluyor ki;
giivenlik becerilerini artirmak icin saglik ve giivenlik motivasyonunu artirmak
gerekmektedir. Diger yandan, algi-motor becerileri SIM bilesenlerinden yalnizca
algilanan engellerle iliskili ¢ikmistir. Bu iliski literatiirle uyumlu olarak pozitif yonde
cikmigtir. Algilanan engeller hiz davraniglar ile ilgili maddeler icermektedir ve hiz
davraniglari da birgok ¢alismada algi-motor becerileri ile pozitif yonlii iliskili gtkmigtir
(Lajunen ve Summala, 1998; Walton ve Bathurst, 1998; Walton, 1999).

Bir diger analizler ise, SIM bilesenlerinin istatistiksel etkisi kontrol edilerek
siriici davraniglart ve becerileri arasindaki iligki incelenmek igin yapilmistir.
Sonuglar, giivenlik becerilerinin toplam ihlaller, saldirgan ihlaller, siradan ihlaller ve
hiz limitlerine uyma siklig1 ile negatif yonli iligkisi oldugunu ortaya c¢ikarmustir.
Ayrica, algi-motor becerilerinin de ayni degiskenler ile pozitif yonde iligkili oldugu
bulunmustur. Bu sonuglar literatiirdeki bir¢ok trafik calismasi ile uyumlu ¢ikmistir
(Martinussen, Mgller ve Prato, 2014; Gregersen, 1996; Siimer ve ark, 2006). Bu
calisma, SIM bilesenlerinin istatistiksel etkisi ¢ikartildigi zamanda siiriicii
davraniglarinin ve becerilerinin arasindaki iliskinin devam ettigini bularak literatiire

katk1 saglamistir.
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Aracilik Analizlerinin Degerlendirilmesi

Mevcut calismada, algi-motor ve giivenlik becerilerinin siiriici davraniglar ve
SIM bilesenleri arasindaki iliskiye aracilik ettigini arastirmak igin 5 farkli aracilik
analizi yapilmustir. {1k aracilik analizleri, siiriicii becerileri toplam ihlaller ile algilanan
engeller arasindaki iliskiye aracilik ediyor mu diye yapilmistir. Sonuclar, hem algi-
motor hem de giivenlik becerilerinin bu iliskiye kismen aracilik ettigini gostermistir.
Ikinci aracilik analizlerinde ise, hem algi-motor hem de giivenlik becerilerinin
algilanan engeller ile saldirgan ihlaller arasindaki iliskiye tamamen aracilik ettigini
ortaya ¢ikarmistir. Bu demek oluyor ki, siiriicii becerilerinin etkisi bu iliskiden
cikartildig1 zaman, algilanan engeller ile saldirgan ihlaller arasindaki direk iliski artik
anlamli degildir. Uglincii aracilik analizlerinin sonuglari, siiriicii becerilerin algilanan
engeller ile siradan ihlaller arasindaki iliskiye kismen aracilik ettifini ortaya
cikarmigtir. Dordiincii aracilik analizlerinin bulgular ise gosterdi ki, siirlicli becerileri
algilanan engeller ile hiz limitlerine uyma siklig1 arasindaki iligkiye kismen aracilik
etmektedir. Besinci aracilik analizlerinde ise, siiriicli becerilerinin hareket ipuclari ile
hiz smirlarina uyma sikligi arasindaki iligkide anlamli bir aracilik rolii oldugu
bulunamamastir. Aracilik degiskenlerinin direk olmayan etkilerini
karsilastirdigimizda, algilanan engeller ile siiriici davramislar1 arasindaki iliskide
giivenlik becerileri algi-motor becerilerinden daha etkili aract degisken olarak
bulunmustur. Bu sonuglara gore sunlar ¢ikartilabilir; algilanan engellerdeki artiglar
giivenlik becerilerinde diisiisle veya algi-motor becerilerinde artigla iliskilidir ve bu
durum bu ¢alismada kullanilan biitiin ihlaller tiplerinin sikliginin artmasi ile iliskilidir.

Ozetle, mevcut galismadaki aracilik analizleri, algilanan engeller ile ihlaller
arasindaki iliskiye siiriici becerilerinin aracilik ettigi ilk kez ortaya c¢ikarmistir. Bu
demek oluyor ki; listelenen durumlarin (polis kontrolii olmamasi, siirlicii becerilerine
glivenmek gibi) hiz davranisi i¢in engel olarak algilanmasi arttikg¢a, stiriicli becerileri
daha etkili bir sekilde ihlallerin sikliginin artmasina sebep olacaktir. Mevcut
calismanin sonuglar1 bazi 6nceden ¢alisilmis model ve teorilerle desteklenmektedir;
Planli Davranig Teorisi (PDT —Ajzen, 1991). PDT, tutumlar, algilar ve normlarin
inanglar ve niyetli davranmiglar arasindaki iliskide aracilik etkisi oldugunu iddia
etmektedir (Montafio, & Kasprzyk, 2008; Chorlton, Conner, & Jamson, 2012). Bu
calismadaki aracilik modelinde ise, siiriicii becerileri PDT’deki tutumlar, algilar ve
normlarla ayn1 pozisyonda aracilik gorevindedir; SIM bilesenleri PDT deki inanglarla

ayn1 pozisyondadir, ihlaller ise PDT’deki niyetli davranislarla ayn1 pozisyondadir.
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Elestirel Yorumlar

Bazi deginilmesi gereken metodolojik konular olabilir. Bunlardan biri, kisisel
raporlar seklinde veri toplandigindan dolay1, ortak yontem 6nyargisi olabilir. Bir diger
kritik durum ise bu ¢aligmanin dogasi geregi kesitsel ¢alisma olmasidir. Bu durum da
nedensellik yorumu yapmayr imkansiz hale getirmektedir. Bunlara ek olarak,
normalde SIM kullanildigi ¢alismalarda motivasyon bileseni iki maddeden
olugmaktadir. Bu calismada ise 2 tane gilivenlik motivasyonu maddesi eklenerek, 4
madde haline getirilmistir. Motivasyon bilesenin siiriicii davraniglariyla anlaml
iligkide ¢ikmama sebebi maddelerin icerigi veya eklenme sekli olabilir. Gelecek
caligmalar bu konuya dikkat edebilirler.
Calismanin Etkileri ve Gelecek Calismalar icin Onerileri

SIM bilesenlerini trafik kapsaminda kullanmak isteyen gelecekteki calismalar
bu ¢alismay1 bir referans ¢alismasi olarak kullanip, bazi ek arastirmalar ekleyebilirler.
Mesela, bu ¢alismada asil amag siiriicii becerilerinin aracilik etkisi oldugu i¢in, diger
baz1 grup karsilastirmalarina bakilmamistir. Gelecek calismalar, yas ve cinsiyet grup
farklarma veya maruz kalmadan dolay1 olusan farkliliklar1 inceleyebilirler. Ayrica
tilkeler arasi ¢alismalar da bu ¢alismanin sonucunu dogrulamak ve iilkeler de farklilik
gosteriyor mu diye arastirmak igin yapilabilir. Bunlara ek olarak, bu calismanin
sonuclar1 ihlalleri azaltmak icin giivenlik kampanyalar olustururken veya gilivenlik

becerilerini artirmak i¢in yapilan egitim programlarini planlarken kullanilabilir.
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APPENDIX |

TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstittsi

Sosyal Bilimler Enstitiisii -

Uygulamali Matematik Enstitiisti

Enformatik Enstitistu I:I

Deniz Bilimleri Enstittistu

YAZARIN

Soyadi : Ozbay
Adi1 : irem
Boliimii : Trafik ve Ulasim Psikolojisi

TEZIN ADI (ingilizce) : The Relationship Between The Health Belief

Model Consturcts And Driver Behaviors: Mediating Role Of Driving Skills

TEZIN TURU : Yiiksek Lisans - Doktora

Tezimin tamami diinya ¢apinda erisime agilsin ve kaynak gosterilmek
sartiyla tezimin bir kism1 veya tamaminin fotokopisi alinsin..

Tezimin tamami yalmzca Orta Dogu Teknik Universitesi kullancilarinin
erisimine acilsin. (Bu segenekle tezinizin fotokopisi ya da elektronik
kopyasi Kiitiiphane araciligi ile ODTU disina dagitilmayacaktir.)

3. Tezim bir (1) y1l siireyle erisime kapali olsun. (Bu secenekle tezinizin
fotokopisi ya da elektronik kopyas: Kiitiiphane araciligr ile ODTU disina
dagitilmayacaktir.)

Yazarin imzast ............oo.... Tarth ..oooovieeiiiiii..
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